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T ji  or  ],  Ihe  eleventh  letter  or  onr  alphabet ; a numeral  deno- 
ting 60;  and  with  a dash  over  it,  60,000. 

LA,  in  Music,  the  syllable  by  which  Guido  denotes  the  last 
sound  of  each  hexachord  ; if  it  begins  in  C,  it  answers  to  our  A, 
if  in  G to  E ; and  if  in  F to  D. 

LAUDANUM,  or  Ladanum,  is  a resin  obtained  from  the  sur- 
face of  the  cystus  Creticus,  a shrub  which  grows  in  Syria,  and 
the  Grecian  islands.  It  is  collected  while  moist,  by  drawing 
over  it  a kind  of  rake,  with  thongs  fixed  to  it,  from  which  it  is 
afterwards  scraped.  When  it  is  very  good,  it  is  black,  soft,  and 
has  a fragrant  odour  and  a bitterish  taste.  Water  dissolves 
about  a twelfth  part  of  it,  and  the  matter  taken  up  possesses 
gummy  properties.  "When  distilled  with  water,  a small  quan- 
tity of  volatile  oil  arises.  Alcohol  may  also  be  impregnated 
with  the  taste  and  odour  of  labdanum. 

LABEL,  in  Navigation,  a thin  brass  ruler  used  in  taking 
altitudes.  In  Law,  a slip  of  paper  or  parchment  that  holds  the 
seal.  In  Pharmacy,  directions  for  the  use  of  medicine. 

LABIAL  Letters,  those  pronounced  chiefly  by  means  of 
the  lips. 

LABORATORY,  in  Military  affairs,  signifies  that  place 
where  all  sorts  of  fireworks  are  prepared,  both  for  actual  ser- 
vice and  for  experiments,  vir.  quick  matches,  fuses,  port-fire, 
grape  shot,  case  shot,  carcasses  and  grenades,  cartridges,  shells 
filled,  and  fuzes  fixed,  wads,  See.  &c. 

Laboratory,  in  Chemistry,  the  room  in  which  the  artist 
keeps  his  utensils,  and  makes  bis  experiments. 

LABOURING,  implies  pitching  or  rolling  heavily  in  a tur- 
bulent sea,  an  effect  by  which  the  masts  and  bull  of  the  ship  arc 
grently  endangered ; because,  by  the  rolling  motion,  tbe  masts 
strain  upon  their  shrouds  with  an  effort  which  increases  as  the 
sine  of  their  obliquity;  and  the  continual  agitation  of  the  vessel 
often  loosens  her  joints,  and  makes  her  extremely  leaky. 

LABYRINTH,  among  the  ancients,  was  a large  intricate 
edifice  cut  into  various  aisles  and  meanders,  running  into  each 
other,  so  as  to  render  it  difficult  to  get  out  of  it.  There  is 
mention  made  of  several  of  those  edifices  among  the  ancients  ; 
but  the  most  celebrated  arc  the  Egyptian  and  Cretan  labyrinths. 

LAC  is  a resinous  substance,  the  production  of  an  hemip- 
terous insect,  which  is  found  on  three  or  four  different  kinds  of 
trees  in  the  East  Indies.  The  head  and  trunk  of  the  lac  insect 
seem  to  form  one  uniform,  oval,  and  compressed  red  body, 
about  the  size  of  a flea.  The  antenna;  are  thread-shaped,  and 
half  the  length  of  the  body.  The  tail  is  a little  whito  point, 
from  whence  proceed  two  horizontal  hairs  as  long  as  the  body. 
These  insects  pierce  the  small  branches  of  the  trees  on  which 
they  feed  ; and  the  juice  that  exudes  from  the  wounds  is  formed 
by  them  into  a kind  of  cells,  or  nidus  for  their  eggs.  Lac  is 
imported  into  this  country  adhering  to  the  branches  in  small 
transparent  grains,  or  in  semi-transparent  flat  cakes.  Of  these 
the  first  is  called  stick  lac,  the  second  teed  lac , and  the  third 
shell  lac.  On  breaking  a piece  of  stick  lac.  it  appears  to  be  com- 
posed of  regular  honeycomb-like  cells,  with  small  red  bodies 
lodged  in  them  ; these  are  tbe  young  insects,  and  to  them  the 
lac  owes  its  tincture,  for  when  freed  from  them  its  colour  is  very 
faint.  Seed  lac  is  the  same  substance  grossly  pounded,  and  de- 
prived of  its  colouring  matter,  which  is  used  by  dyers  and  for 
other  purposes;  and  shell  lac  Is  tbe  cells  liquefied,  strained,  and 
formed  into  thin  cakes. 

Lac  Sulpkuris , in  Medicine,  a sulphur,  separated  by  acid 
from  its  alkaline  solution,  which  renders  it  milder.  See 
Sulphur. 

LACCIC  Acid,  in  Chemistry,  a white  or  yellowish  produc- 
tion of  insects,  called  white  lac.  Some  of  tills  substance, 
brought  from  Madras,  was  analyzed,  and  found  to  bear  a con- 
siderable analogy  to  bees’  wax.  The  component  parts  of  this 
acid  are  carbon,  hydrogen,  and  oxygen. 

LACE,  in  Commerce,  a work  composed  of  many  Ihreads  of 
gold,  silver,  or  silk,  interwoven  one  with  the  other,  and  worked 
upon  a pillow  with  spindles,  according  to  the  pattern  designed  ; 
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the  open  work  being  formed  with  pins,  which  are  placed  and 
displaced  as  the  spindles  are  moved.  For  cleaning  gold  lueo 
and  embroidery  when  tarnished,  alkaline  liquors  are  not  to  be 
used,  for  they  corrode  the  silk,  and  change  or  discharge  its 
colour.  Soap  also  alters  the  shade  of  certain  colours.  But 
spirit  of  wine  maybe  nsed  without  any  danger  of  its  injuring 
either  the  colour  or  quality ; and  in  many  cases  proves  ns 
effectual  for  restoring  the  lustre  of  the  gold,  as  the  corrosive 
detergents. 

Lace  Bone,  a lace  made  of  fine  linen,  thread,  or  silk,  much  in 
the  same  manner  as  that  of  gold  and  silver.  The  pattern  of  the 
lace  is  fixed  upon  a large  round  pillow,  and  plus  being  stuck 
into  the  holes  or  openings  in  the  pattern,  the  threads  arc  inter- 
woven by  means  of  a number  of  bobbins  made  of  bone  or 
ivory,  each  of  which  contains  a small  quantitv  of  fine  thread, 
in  such  a manner  as  to  make  the  lace  exactfy  resemble  the 
pattern. 

LAGERTA,  the  Lizard,  was  added  by  Hevdfus  to  the  old 
constellations.  Boundaries  and  Contents : north  by  Cephens, 
west  by  Cygnus,  south  by  Pegasus,  and  east  by  Andromeda. 
In  general  it  lies  between  Cygnus  and  Andromeda,  ami  contains 
sixteen  stars,  threo  of  the  fourth  magnitude,  the  remainder 
being  smaller. 

LACHRYMATORY,  in  antiquity,  a vessel  wherein  were 
collected  tho  tears  of  a deceased  person’s  friends,  and  pre- 
served along  with  the  ashes  aud  urn.  They  were  small  glass 
or  earthen  bottles,  chiefly  in  the  form  of  phials.  At  the 
Roman  funerals,  the  friends  of  the  drccascd,  or  the  pra’fica*, 
women  hired  for  that  purpose,  used  to  fill  them  with  their  tears, 
and  deposit  them  very  carefully  with  the  ashes,  in  testimony  of 
their  sorrow,  imagining  the  mams  of  the  deceased  were  thereby 
greatly  comforted.  Many  specimens  of  them  arc  preserved  in 
the  cabinets  of  the  curious,  particularly  in  the  British  Museum. 

LACK  or  Rupees,  is  10<),000  rupees;  which,  at  2s.  Gd.  each, 
amounts  to  £12,600  sterling. 

LACTATES,  combinations  of  earths  and  alkalies,  Ac.  with 
the  lactio  acid. 

LACTATION,  among  medical  writers,  denotes  the  giving 
suck.  The  mother’s  breast,  if  possible,  should  he  allowed  the 
child,  at  least  during  the  first  month;  for  the  child  is  thus 
peculiarly  benefited  by  what  it  sucks,  and  the  mother  is  pre- 
served front  more  real  inconveniences  than  tho  falsely  delicate 
imagine  they  would  suffer  by  compliance  herewith ; bat  if,  by 
reason  of  an  infirm  constitution,  or  other  causes,  the  moth<  r 
cannot  suckle  her  child,  let  dry-nursing,  under  the  mother’s 
eye,  be  pursued. — When  women  lose  their  appetite  by  giving 
suck,  both  tbe  children  and  themselves  are  thereby  injured  : 
wet  nurses  are  to  be  preferred,  who,  during  the  time  they  give 
the  breast,  have  rather  an  increased  appetite,  and  digest  more 
quickly  ; the  former  are  apt  to  waste  away,  and  sometimes  die 
consumptive.  In  short,  those  nurses  with  whom  lactation  may 
for  a while  agree,  should  wean  the  child  as  soon  as  tbeir  appe- 
tite lessens,  their  strength  seems  to  fail,  or  a tendency  to 
hysteric  symptoms  is  manifest. 

When  the  new-born  child  is  to  be  brought  up  by  the  mother’s 
breast,  apply  it  thereto  in  ten  or  twelve  hours  after  delivery  ; 
thus  the  milk  is  sooner  and  more  easily  supplied,  and  there  is 
less  hazard  of  a fever  than  when  the  child  is  not  put  to  it  before 
the  n ilk  begins  to  flow  of  itself.  If  1 lac  mother  does  not  suckle 
her  child,  her  breasts  should  ho  kept  so  warm  with  flannel,  or 
with  a hare-skin,  that  a constant  perspiration  may  be  sup- 
port! d : thus  there  rarely  will  arise  much  inconvenience  from 
the  milk.  The  child,  notwithstanding  all  our  care  in  dry 
nnrring,  sometimes  pines  if  a breast  is  not  allowed.  In  this 
case  a wet  nurse  should  be  provided;  if  possible,  one  tbal  has 
not  been  long  delivered  of  a child.  She  should  be  young,  of  a 
healthy  habit,  and  an  active  disposition,  a mild  temper,  and 
with  breasts  well  filled  with  milk.  If  tbe  milk  is  good,  it  is 
sweetish  to  the  taste,  and  totally  free  from  saltness ; to  the 
eye  it  appears  thin,  and  of  a bluish  cast. 
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LACTIC  Acid,  liy  rvap-orating  sour  whey  to  one-eighth, 
filtering,  precipitating  with  lime-water,  and  separating  the  lime 
by  oxalic  acid,  Schcclc  obtained  an  aqueous  solution  of  what 
he  supposed  to  be  a peculiar  acid,  and  called  it  lactic  acid. 
Bouillon  Lagrange  has  since  examined  it  more  narrowly,  and 
concluded  it  to  consist  of  acetic  acid,  muriate  of  potash,  a 
small  partion  of  iron,  and  animal  matter. 

LACTIFEROUS,  an  appellation  given  to  plants  abounding 
w ith  a milky  juice,  as  the  sowthistle  and  the  like.  The  name 
of  lactiferous,  or  lactescent,  is  given  to  all  those  plants  which 
abound  w ith  a thick  coloured  juice,  without  regarding  whether 
it  is  white  or  not.  Most  lactiferous  plants  are  poisonous, 
except  those  with  compound  (lowers,  which  arc  generally  of  an 
innocent  quality.  Of  the  poisonous  lactescent  plants  the  most 
remarkable  arc  sumach,  agaric,  maple,  burning  thorny  plant, 
rsssada,  celandine,  spurge,  prickly  poppy ; and  the  plants 
of  the  natural  order  contorts,  as  swallow-wort,  apocynum, 
cynanchum,  and  ccrbcra.  The  bell-shaped  flowers  are  partly 
noxious,  as  cardinal  flower;  partly  innocent,  as  campanula. 
Among  the  lactescent  plants  with  compound  flowers,  that  are 
innocent  in  their  quality,  may  be  mentioned  dandelion,  picris, 
hyoseris,  wild  lettuce,  gum  succory,  hawkweed,  bastard  hawk- 
weed,  hypochneris,  goat's-benrd,  and  most  species  of  lettuce; 
wc  say  most  species,  because  the  prickly  species  of  thnt  genus 
are  said  to  be  of  a very  virulent  and  poisonous  nature  ; though 
Mr.  Lightfoot  denies  this,  and  affirms,  that  they  are  safe  and 
gentle  opiates,  and  that  a syrup  made  from  the  leaves  and 
stalks  is  much  preferable  to  the  common  diacodium. 

LACTOMETER,  the  name  of  an  instrument  used  for  the 
purpose  of  ascertaining  the  different  qualities  of  milk,  from  its 
specific  gravity  compared  with  water,  and  its  degrees  of  tem- 
perature under  various  circumstances.  It  was  invented  by 
M.  Picas,  mathematical  instrument  maker,  of  Liverpool,  but  is 
yet  in  its  infancy. 

LACTUCA,  Lettuce,  a genus  of  the  syngenesis  polygamia 
requalis  class  and  order  of  plants.  Natural  order  of  compo- 
site scmiliosculosie.  Cicboracese  Jussieu.  There  are  eleven 
species;  of  L.  saliva,  or  common  garden  lettuce,  there  are 
fifteen  varieties. 

LACUNAR,  in  Architecture,  an  arched  roof  or  ceiling,  more 
especially  the  planking  or  flooring  above  portioos  or  piazzas. 

LADDER,  a well-known  convenience,  of  which  there  area 
great  number.  In  a ship,  ladders  serve  ns  stairs  whereby  to 
ascend  or  descend  from  one  deck  to  another ; and  are  dis- 
tinguished by  epithets,  according  to  the  several  hatchways  or 
other  parts  of  a ship  wherein  they  are  situated. 

Scaling  Ladders,  in  the  Military  art,  are  used  in  scaling 
when  a place  is  to  be  taken  by  surprise.  They  are  mado 
several  ways:  in  England,  they  are  made  of  flat  staves,  so 
that  they  may  move  about  their  pins,  and  shut  like  a parallel 
ruler,  for  conveniently  carrying  them:  the  French  make  them 
of  several  pieces,  so  as  to  be  joined  together,  and  to  be  made 
of  any  necessary  length ; sometimes  they  are  made  of  single 
ropes,  knotted  at  proper  distances,  with  iron  hooks  at  each 
end,  one  to  fasten  them  up  the  wall  above,  and  the  other  in  the 
ground ; and  sometimes  they  are  made  with  two  ropes,  and 
staves  between  them,  to  keep  the  ropes  at  a proper  distaocc. 
and  to  tread  upon.  When  they  arc  used  in  the  action  of 
scaling  walls,  they  ought  to  be  rather  too  long  than  too  short, 
and  to  be  given  in  charge  only  to  the  stoutest  of  the  detach- 
ment. 

Thompson's  Mechanical  Ladder.— This  ladder  is  a very  inge- 
nious contrivance,  invented  by  a gentleman  of  the  name  of 
Thompson,  and  called  by  him  tho  mechanical  ladder.  A A in 
the  accompanying  sketch,  denote  parallel  ropes  stretched  and 
placed  fur  the  purpose  of  steadily  conducting  a seal  or  carriage  C, 
in  which  a man  may  sit,  and  descend  from  the  upper  to  the  lower 
points  of  A A ; these  lines  may  be  placed  either  in  a perpendicu- 
lar or  inclined  position;  but  an  inclined  position,  forming  an 
angle  of  about  twenty  degrees  with  the  perpendicular,  will  in 
general  be  found  most  eligible.  The  carriage  C may  be  con- 
nected by  ropes,  by  rings,  loops,  or  any  kind  of  bearing  parts 
which  will  confine  it  to  a regular  ascent  and  descent.  It  is 
connected  with  the  counterpoise  or  place  of  reaction,  E,  by  a 
rope  passing  over  the  pulb  y I).  B H represents  a ladder  for 
the  workmen  to  ascend. 


The  manner  of  working  this  machine 
is  as  follows:  the  workman  ascends  by 
B B,  and  places  hirn self  in  the  carri- 
age C.  in  which  his  weight  (by  prefer, 
cnce)  forms  nearly  an  equilibrium  with 
the  weight  E,  which  may,  for  example, 
be  imagined  a basket  of  coals.  Either 
by  taking  hold  of  the  leadimr  ropes,  or 
of  a rope  passing  downwards  for  that 
purpose,  he  causes  the  carriage  to  de- 
scend briskly,  which  at  the  same  time 
brings  up  E.  He  then  quits  the  carri- 
age, and  at  that  time,  E (w  hirh  we  may 
suppose  to  have  been  emptied  by  ano- 
ther assistant  by  reversing  it  (or  other- 
wise) being  somewhat  heavier  than  C, 
descends  again,  and  raises  C to  its  first 
situation,  and  by  the  time  E is  again 
filled,  the  workman  is  ready  at  the  lop 
of  the  ladder,  where  he  enters  the  car- 
riage, and  raises  a second  load  ; and 
in  this  way  the  work  ntay  be  continued 
at  pleasure.  It  is  evident  that  ibis 
work  may  be  performed  by  (wo  or  mure 
workmen  ascending  and  descending  in 
succession  by  means  of  the  same  lad- 
der ; or,  if  more  convenient,  by  more 
ladders  than  one,  and  in  case  it  should  be  desired  to  lift  the 
body  E through  a greater  space  than  is  to  be  ascended  by  the 
workmen  upon  B B,  the  purpose  may  be  cfTected  by  fixing  D 
higher,  and  causing  two  carriages  to  descend  in  succession 
along  the  ropes  A A,  though  this  plan  is  not  particularly  to  be 
recommended. 

The  rope  P E may  also  be  wonnd  on  a barrel,  and  the  rope 
D C on  another,  or  similar  barrel,  both  on  the  same  axis.  The 
parts  of  the  machine  A A,  may  instead  of  ropes  be  wooden  or 
metallic  sliders. 

This  machinery,  the  inventor  observes,  is  applicable  to  draw- 
ing, driving,  forcing,  impressing,  or  moving  bodies  of  every  de- 
scription, and  that  in  such  applications  of  it,  noothcr  variation* 
in  the  construction,  connexion,  or  method  of  working  it,  will 
be  needful,  than  such  os  any  person  possessing  an  ordinary 
acquaintance  with  mechanical  operations,  may  execute  with 
facility. 

The  vulgar  objection  to  the  plan  is  ascending  the  ladder,  yet 
this  is  its  chief  recommendation,  for  it  is  the  easiest  method  of 
raising  a weight.  The  truth  of  Ibis  assertion  will  be  ascertained 
from  tho  following  statemeot. 

If  it  be  required  to  raise  a sack  of  corn,  a basket  of  coals, 
or  any  other  equal  weight,  to  the  height  of  forty  feet,  (more  or 
less)  no  method  can  be  so  easy  to  the  persou  who  is  to  raise 
the  weight,  as  to  ascend  stairs  or  a ladder  unencumbered,  and 
to  raise  tho  sack,  Ac.  by  his  own  weight.  By  no  other  exertion 
of  his  own,  nor  by  the  assistance  of  any  mechanical  powers, 
can  he  perform  the  same  operation  in  the  same  time.  It  must 
consequently  be  the  easiest  mode  of  raising  a weight,  or  it 
could  not  be  done  in  the  shortest  time.  If  it  is  easier  in  one 
operation,  it  must  be  equally  so  in  any  number  of  operations. 
If  it  is  easier  for  one  man,  it  must  be  equally  so  where  any  num- 
ber of  men  can  be  employed  to  work  together  in  raising  heavy 
weights,  and  where  this  principle  can  be  introduced.  If  it  is 
easier,  it  must  be  cheaper.  The  labour  consists  in  ascendiug 
the  ladder,  and  in  Ibis  exertion  the  man's  muscular  powers  arc 
all  in  action  at  the  same  time  ; not  partially  used,  as  in  most 
other  modes  of  raising  weights.  His  strength  may  be  combined 
with  bis  gravity  in  bis  descent,  and  if  opposed  by  the  least 
possible  friction,  he  cannot  work  with  gTcatcr  advantage. 

Desagttiiers  states  the  maximum  of  a man's  power  as  under: 
One  man  600  pounds,  12  feet,  1 minute.  The  weight  raised 
was  water  in  a bucket.  The  man,  who  was  very  powerful,  as- 
cended stairs  with  a weight  about  his  own  person,  which,  toge- 
ther with  his  own,  was  equal  to  the  water,  and  placed  himself 
on  or  in  an  empty  bucket,  which  was  suspended  by  a rope  pass- 
ing over  a pulley,  and  fastened  to  the  bucket  containing  the 
water  below,  and  raised  it  in  the  time.  Tho  man  was  so  ex- 
hausted, that  he  could  not  repeat  the  operation. 
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The  following  experiment  has  often  been  exhibited  by  means 
of  the  present  invention.  One  man,  1600  pounds,  12  feet,  1 
minute.  And  this  difference  arises  from  the  man's  strength 
being  combined  with  his  gravity,  and  the  facilities  which  the 
two  parallel  ropes  afford  him,  to  gain  velocity  by  a slight  exer- 
tion of  his  arms  to  arrest  his  descent,  and  quickly  to  re-ascend 
the  ladder.  If  a man  neighs  14  stone,  or  196  pounds,  and 
ascends  the  ladder  eight  times  in  a minute  (which  almost  any 
active  man  may  do)  it  is  clear  that  he  can  raise  eight  times  his 
own  weight,  or  1568  pounds. 

The  steps  or  the  ladder  being  one  foot  apart  (that  stride 
being  found  most  agreeable  to  the  labourers)  if  a man  ascends 
as  slowly  as  possible,  that  is,  at  the  rate  of  one  foot  in  each 
second,  lie  will  ascend  five  times  in  a minute  to  the  height  of 
twelve  feet ; and  if  he  weighs  twelve  stone,  or  168  pounds  (the 
average  weigh!  of  a labouring  man)  he  will  raise  his  weight 
five  times,  or  810  pounds  in  that  time.  He  will  probably  con- 
sume ten  seconds  in  ascending,  and  ono  or  two  seconds  in  de- 
scending and  raising  the  weight.  He  cannot  work  slower. 
Applying  this  rate  of  work,  the  result  of  one  man’s  power  for 
one  hour  in  raising  the  uuder-mentioned  articles  will  be, 


Coals 

10  chaldrons  20  feet. 

Malt.  Barley,  Oats,  8cc 

90  quarters 

20  feet. 

Bricks,  

. . .6000  quarters 

20  feet. 

Water, 

. . .3000  gallons 

20  feet. 

When  the  distance  is  doubled 

, the  weight  raised  during  the 

same  time,  will  he  one  half.- 

-Tho  following 

weights  have 

already  been  raised : 

Men.  Feet. 

Hour*.  Min. 

Coals*  240  chaldrons, 

2 6)  to  21 

17  7 

Brick sj  22,000 

2 40  .... 

7 30 

Ditto,  6000 

2 40  

1 0 

Ditto,  1600  

2 40  .... 

0 12 

There  are  four  men  employed  to  raise  a basket  of  coals  on 
the  river  Thames,  and  six  on  many  parts  of  the  coast.  It  has 
hitherto  (in  1810)  been  found  impossible  to  establish,  or  even 
try  this  plan  on  board  of  any  collier  in  the  river  Thames  ; but 
it  has  been  used  at  Brighton,  where  one  of  Lathmar’s  ships  was 
discharged  by  it,  with  four  men  short  of  the  usual  complement, 
and  in  rather  less  than  the  usual  time ; only  four  men  being 
employed  to  work  in  the  hold,  they  coold  not  fill  the  basket 
faster,  or  the  vessel  would  havo  been  discharged  in  half  the 
usnal  time.  The  two  men  who  worked  the  machine,  waited 
nearly  half  of  the  time  for  a supply,  and  eonld  have  raised  20 
chaldrons  per  hour  instead  of  12,  the  quantity  with  which  they 
were  supplied. 

This  plan  has  for  a considerable  time  been  established  at  the 
East  India  Docks,  where  all  the  Indiamen  are  discharged  by  it 
The  first  ship  on  board  of  which  it  was  tried,  was  the  Fort 
William,  laden  with  bales  of  cotton,  weighing  about  two 
hundred  and  three-quarters  each.  The  bales  were  raised  by 
two  men  only.  The  Porcher  was  delivered  at  the  same  time 
by  the  old  plan,  and  contained  a similar  cargo  ; each  bale  was 
raised  by  six  men.  From  the  Fort  William  6632  bales  were 
delivered  in  17  days  ; from  the  Porcher, 6022  in  20  days;  leav- 
ing an  advantage  of  four  men,  three  days,  and  a surplus  of  610 
hales  in  favour  of  the  Fort  William.  The  men  who  raised  the 
bales  on  board  the  Fort  William  stood  still  nearly  half  the  time, 
as  the  weigher  could  not  pass  the  bales  quicker  through  the 
scales.  The  men  who  raised  the  bales  from  the  Porcher  were 
fully  employed,  and  exerted  themselves  to  the  utmost,  with  the 
hope  of  preventing  the  establishment  of  the  new  plan. 

The  inventor  of  this  machine  took  out  a patent  for  it,  the 
specification  of  which  is  dated  March  20, 1800.  He  offered  the 
use  of  his  invention  to  the  City  of  London,  without  the  reser- 
vation of  any  remuneration  to  bimsetf,  stipulating  only  that  a 
part  of  the  saving  arising  from  it  might  be  devoted  to  a fund 
for  bettering  the  present  and  future  condition  of  the  men,  to 
whose  labours  it  was  chiefly  applicable;  so  as  eventually  to 
establish  some  asylum  or  provision  for  them  and  their  families, 
when  age  or  accident  might  have  disabled  them  from  working. 


* The  eoals  in  bukets  similsr  to  <bo«»  ummI  oq  tbs  river  Thames, 
t The  bricks,  two  bods,  or  she  at  Hits  time . 


The  advantages  derivable  from  the  machine,  were  confirmed 
before  Sir  Charles  Flower,  the  Lord  Mayor  in  1809,  by  the 
affidavits  of  two  men  who  used  it;  by  which  it  appeared  that 
they  had  actually  been  able  to  perform  with  it  more  work  than 
had  ever  been  done  by  any  four  men  in  the  same  time.  Tbo 
inventor,  in  his  memorial  to  the  Lord  Mayor  and  Court  of 
Aldermen,  observes,  “ that  any  man  may  work  by  bis  plan,  no 
drilling  being  required  ; and  as  it  is  merely  an  improvement  of 
the  old  principle,  it  should  not  be  regarded  as  the  substi- 
tution or  any  other  power  for  that  of  man,  as  steam,  horse- 
power, See." 

Tho  foregoing  statements  we  have  extracted  from  a very 
useful  work  in  two  volumes,  called  “The  Mechanic,  or  Com- 
pendium of  Practical  Inventions,”  in  which  a description  of  a 
great  number  of  very  useful  inventions  may  be  found. 

LADEN,  the  state  of  a ship  when  she  is  charged  with  a 
weight  or  quantity  of  materials  equal  to  her  tonnage  or  burden. 
If  the  goods,  with  which  she  is  laden,  be  extremely  heavy,  her 
burden  is  determined  by  the  weight  thereof;  but  if  light,  sbe 
carries  as  much  as  sbe  can  stow,  for  the  purposes  of  navigation. 
As  a ton  measure  is  generally  estimated  at  2000lbs  in  weight,  a 
vessel  of  200  tons  ought  accordingly  to  carry  n weight  equal  to 
400,000  pounds  ; therefore,  when  the  matter  of  which  the  cargo 
is  composed  is  specifically  heavier  thao  the  water  in  which  she 
floats,— or,  in  other  words,  when  the  cargo  is  so  heavy  that  she 
cannot  float  high  enough  with  so  great  a quantity  of  it  as  her 
hold  will  contain, — a diminution  thereof  becomes  absolutely 
necessary, 

LADY.  This  title  is  derived  from  two  Saxon  words,  which 
words  have  in  time  been  contracted  into  tho  present  appella- 
tion It  properly  belongs  only  to  the  daughters  of  earls,  and 
all  of  higher  rank;  but  custom  has  made  it  a word  of  com- 
plaisance for  the  wives  of  knights,  and  of  all  eminent  women. 

L.-ETI  A,  a genus  of  plants  belonging  to  the  polyandria  class, 
and  in  the  natural  method  ranking  with  those  of  which  the 
order  is  doubtful. 

LAGURUS,  a genus  of  plants  belonging  to  the  triandria 
class,  and  in  the  natural  method  ranking  under  the  fourth  order, 
gramina. 

LAITY,  the  people,  as  distinguished  from  the  clergy ; tee 
Clergy.  The  lay  part  of  his  majesty's  subjects  is  divided 
into  three  distinct  states;  the  civil,  the  military,  and  tho 
maritime.  See  Civil,  Military,  and  Maritime. 

LAKE,  a collection  of  waters  w hich  usually  receives  and  dis- 
charges rivers.  Of  lakes,  which  both  receive  and  emit  rivers, 
we  reckon  three  kinds,  as  the  auantity  they  cmitis  greater,  equal, 
or  less  than  they  receive.  If  it  be  greater,  it  is  plain  that  they 
must  be  supplied  by  springs  at  the  bottom ; if  less,  the  surplus 
of  tbo  water  is  probably  spent  in  exhalation ; and  if  it  be 
equal,  their  springs  just  supply  what  is  evaporated  by  the  sun. 
Lakes  are  also  divided  into  those  of  fresh  water,  and  those  of 
salt.  Large  lakes  answer  the  most  valuable  purposes  in  the 
northern  regions. 

LALANDE,  Joseph  Jerome  Lb  Frakcais,  a celebrated 
French  astronomer,  was  boro  at  Bourg,  in  the  department  of 
L’Ain,  in  July,  1732.  He  was  first  intended  for  the  bar,  but  his 
genius  having  been  very  early  directed  to  astronomical  sub- 
jects, his  first  intention  was  given  up ; and  he  followed  his 
astronomical  pursuits  under  the  celebrated  Lcmonier,  with  the 
greatest  success.  Lalande  was  also  an  associate  of  the  princi- 
pal learned  societies  in  Europe,  and  was  for  many  years  the 
centre  of  communication  amongst  the  most  celebrated  of  their 
members.  Alter  a long  and  useful  life  in  the  pursuit  of  sci- 
ence, he  died  on  tho  fourth  of  April,  1807,  being  then  in  the 
76th  year  of  bis  age. 

LAMA,  the  sovereign  pontiff,  or  rather  god,  of  the  Asiatio 
Tartars. 

LAMB,  The  Barometz,  or  Tartarian. — Whoever  has  per- 
used the  accounts  of  early  travellers,  must  recollect  the  stories 
that  have  been  copied  into  oar  ancient  hcrbals,  of  Tartarian 
sheep  growing  upon  stems  in  the  earth,  and  thence  devouring 
all  the  vegetables  that  camo  within  their  reach. 

A tale  of  this  kind  could  not  fail  to  attract  the  attention  of 
the  immortal  father  of  modern  botany,  who  took  considerable 
pains  to  investigate  it,  and  ascertained  that,  in  the  eastern  part 
of  Chinese  Tartary,  there  is  a species  of  fern  furnished  with 
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thick  tubers,  which  be  inf  surrounded  on  nil  sides  with  yellow  J 
wool,  and  thin  chaffy  scales,  are  often  raised  so  high  above  ihe 
ground,  that  the  roots  beneath  bear  some  resemblance  to  legs  j 
fixed  in  the  soil. 

The  genus  of 
this  fern  has  not 
yet  been  ascer- 
tained, but  it  is 
known  that  the 
roots  spread 
round  to  a con- 
siderable ex- 
tent, and  per- 
haps prevent 
all  other  plants 
growing  ncarit; 
it  is  not  at  all 

surprising  that  the  imagination  of  the  superstitious  and  ig- 
norant should  transform  this  curious  vegetable  into  a voracio w 
fhttp.  A specimen  of  such  botanical  curiosity  could  not  pass 
unnoticed  by  the  observant  but  romantic  IHrwin;  and  accord- 
ingly we  find  him  speaking  of  it  in  the  following  terms- 

E'ea  round  Ifae  pal*  ike  Same*  of  love  iuajure, 

And  icy  bosom*  feel  the  secret  fire  ! 

Cradled  is  snow,  and  faiuied  by  arctic  air, 

Tblue,  g«ntle  Barontlt ! iby  golden  hair ; 

Rooted  ic  earth  each  oIovmi  foot  deac«»d», 

And  round  and  round  ber  flexile  neck  aba  bcoda  ; 

Crop*  Ute  gray  coral  moss,  and  boary  ibjxme. 

Or  tape  with  rosy  longue  tbe  aaelliag  rime, 

Eyca  with  male  lend  ernes*  ber  distant  dam. 

Or  seema  to  bleat,  a wgrtubU  lamb. 

LAMBERT,  John  Henry,  an  eminent  mathematician  and 
astronomer,  was  born  at  Muhlbansea  in  Sundgaw,  belonging 
to  Switzerland,  Aug.  29, 1728.  His  parents  being  poor,  he  had 
great  difficulties  to  contend  with  in  the  pursuit  of  his  studies, 
which  he  nevertheless  prosecuted  with  unbounded  success. 
Most  of  Ms  mathematical  pieces  were  published  ia  a collected 
form  by  himself,  in  three  volorocs,  in  which  almost  every  branch 
of  mathematical  science  has  been  enriched  with  his  improve- 
ments and  additions.  Lambert  died  in  1777,  in  the  60th  year 
of  his  age. 

LA  MINAS,  in  Physics,  are  extremely  thin  plates,  of  which 
solid  bodies  are  supposed  to  be  made  op.  These  are  indeed 
rather  ideal  than  real ; bat  such  a conformation  is  frequently 
supposed,  for  the  sake  of  simplifying  the  solution  in  a great 
variety  of  physical  problems. 

LAMMAS  Day,  tbe  first  of  August,  so  called,  as  some  will 
have  it,  becaose  Iambs  grow  out  of  season,  as  being  too  big. 
Others  derive  it  from  a Saxon  word,  signifying  M loaf-mass,” 
because  on  that  day  our  forefathers  made  an  offering  of  bread 
made  with  new  wheat  On  this  day,  the  tenants  who  formerly 
held  lands  of  the  cathedral  church  in  York,  were  bound  by  their 
tenure  to  bring  a lamb  alive  into  the  church  at  high  mass. 

LAMP,  a vessel  containing  oU,  with  a lighted  wick.  From 
experiments  made  in  order  to  ascertain  the  expense  of 
burning  chamber  oil  in  lamps,  it  appears,  that  a taper  lamp, 
with  eight  threads  of  cotton  in  the  wick,  consumes  in  one 
hour  oa.  of  spermaceti  oil  at  lit.  6 <L  per  gallon ; so  that  the 
expense  of  burning  12  hours  is  4*67  farthings.  This  lamp  gives 
as  good  a light  as  tbe  candles  of  eight  and  ten  in  the  pound  ; 
it  seldom  wants  snuffing,  and  casts  a strong  and  steady  light. 
A taper,  chamber,  or  watch  lamp,  with  four  ordinary  threads 
of  cotton  in  the  wick,  consumes  0*1964  ox,  of  spermaceti  oil  in 
one  bonr ; the  oil,  at  2*.  Gd.  per  gallon,  makes  the  expense  of 
burning  12  hours  only  2*34  farthings.  Of  lamps  there  arc 
many  constructions , a few  of  tbe  most  remarkable,  yet  useful, 
are 

Argatul't  Lamp.  This  is  a very  ingenious  contrivance,  and 
the  greatest  improvement  in  lamps  that  has  yet  been  made. 
It  is  the  invention  of  a citizen  of  Geneva ; and  the  principle  on 
which  the  superiority  of  the  lamp  depends,  is  the  admission  of 
a larger  quantity  of  air  to  the  flame  than  can  be  done  in  the 
common  way.  This  is  accomplished  by  making  the  wick  of  a 
circular  form,  by  which  means  a current  of  air  rushes  through 
the  cylinder  on  which  it  is  placed  with  great  force ; and,  along 


with  that  which  has  access  to  the  outside,  exciting  the  flame  to 
such  a degree  that  the  smoke  is  entirely  consumed.  Thus 
both  the  light  and  heat  are  i rotligiously  increased,  at  the  san<e 
time  that  there  is  considerable  saving  in  the  expense  of  oil.  the 
combustion  being  exceedingly  augmented  by  the  quantity  of 
air  admitted  to  the  flame ; and  that  what  in  common  lamps  is 
dissipated  in  smoke,  is  here  converted  into  a brilliant  flame. 

This  tamp  is  now  very  much  in  use,  and  is  applied  not  only 
to  the  ordinary  purposes  of  illumination,  but  also  to  that  of  a 
lamp  furnace  for  chemical  operations,  in  which  jt  is  found  to 
exceed  every  other  contrivance  yet  invented.  It  consists  of 
two  parts,  viz.  a reservoir  for  the  oil,  and  the  lamp  itself.  The 
reservoir  is  usually  in  the  form  of  a vase,  and  has  the  lamp 
proceeding  from  its  side.  The  latter  consists  of  an  uptight 
metallic  tube,  about  one  inch  and  six-tenths  in  diameter,  three 
inches  in  length,  and  open  at  both  ends.  Within  this  is 
another  tube  about  an  inch  in  diameter,  and  nearly  of  an  equal 
length  ; the  space  betwixt  the  two  being  left  clear  for  the  pas- 
sage of  tbe  air.  Tbe  internal  tube  is  closed  at  the  bottom,  and 
contains  another  similar  tube  about  half  an  inch  in  diameter, 
which  is  soldered  to  tbe  bottom  of  Ihe  second.  It  is  perforated 
throughout,  so  as  to  admit  a current  of  air  to  pass  through  it ; 
and  tbe  oil  is  contained  iu  the  space  betwixt  the  tube  and  that 
which  surrounds  it  A particular  kind  of  cotton  cloth  is  used 
for  the  wick,  tbe  longitudinal  threads  of  which  are  much  thicker 
than  the  others,  and  which  nearly  fill  the  space  into  which  the 
oil  flows ; and  the  mechanism  of  the  lamp  is  such,  that  the 
wick  may  be  raised  or  depressed  at  pleasure.  When  the  lamp 
is  lighted,  the  flame  is  in  the  form  of  a hollow  cylinder;  and 
by  reason  of  the  strong  influx  of  air  through  the  heated  metallic 
tube,  becomes  extremely  bright,  tbo  smoke  being  entirely 
consumed,  for  the  reason  already  mentioned.  The  beat  and 
light  arc  still  farther  increased,  by  putting  over  the  whole  n 
glass  cylinder  nearly  of  tbe  size  of  the  exterior  tube.  By 
diminishing  the  central  aperture,  the  heat  and  light  are  propor- 
tionably  diminished,  and  the  lamp  begins  to  smoke.  The 
access  of  air,  both  to  the  external  nnd  internal  surfaces  of  the 
flame,  is  indeed  ao  very  necessary,  that  a sensible  difference  is 
perceived  when  the  band  is  held  even  at  the  dislanco  of  an 
inch  below  tbe  lower  aperture  of  the  cylinder ; and  there  is 
also  a certain  length  of  wick  at  which  the  effect  of  the  lamp  is 
strongest.  If  the  wick  be  very  short,  the  flame,  though  white 
and  brilliant,  emits  a disagreeable  and  pale  kind  of  light ; and 
if  very  long,  tho  upper  part  becomes  brown,  and  smoke  is 
emitted. 

Tbe  Hall  Cock,  or  Stlf-regnlating  Lamp.  The  principle  of 
this  lamp  is  that  of  the  ball-cock.  Tho  manner  in  which  it 
operates  will  be  immediately  understood  from  a slight  consi- 
deration of  the  annexed  figure  of  it,  in  which  the  several  parts 
are  represented  in  the  situations  which  they  respectively 
assume  when  the  reservoir  is  empty.  Those  parts  only  are 
noticed  which  are  necessary  to  explain  the  manner  in  which 
the  lamp  regulates  itself. 

A is  a valve  at  tbe  bottom  of  the  reservoir,  to  which  is 
attaohedan  upright  stern  G,  moveable  vertically  through  holes 
in  the  projecting  pieces  of  metal  mm.  To  this  is  attached  the 
ball,  an  air-tight  vessel  of  a globular  form,  and  so  light  as  to 
float  in  oil,  (a  piece  of  varnished  cork 
might  be  substituted.)  A bent  wire, 
moveable  abont  as  a centre,  has  one 
of  its  ends  soldered  to  the  trail,  and 
the  other  is  in  contact  with  Ihe 
valve  A.  E is  the  burner,  with  ita 
socket,  wick,  Jcc.  A lid  covers  the 
chamber  enclosing  the  ball  float,  and 
which  may  be  removed  when  neces- 
sary for  the  purpose  of  cleaning  tho 
inside.  While  the  parts  of  the  lamp 
are  in  the  situation  just  described, 
let  oil  be  ponred  into  the  reservoir. 
It  is  manifest,  that  it  wilt  flow 
through  tbe  aperture  at  the  bottom 
into  the  chamber  containing  the  hollow  ball,  which  will  in 
consequence  float,  and  be  caused  to  ascend.  Hence  the  oppo- 
site extremity  of  the  bent  wire  will  descend,  and  the  valve  A 
will  follow  it  by  its  own  gravity,  closing  the  aperture,  and  pro- 
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Tenting  tho  farther  efflux  of  oil.  As,  however,  the  oil  is  gra- 
dually consumed  in  tlic  burner,  it  is  manifest  that  the  ball  will 
descend,  and  consequently  elevate  the  opposite  extremity  of 
the  wire,  together  with  the  valve  A,  thus  producing  a fresh 
efflux  of  oil,  until  the  whole  is  consumed.  This  lamp  more- 
over keeps  the  surface  of  the  oil  in  the  burner  always  very 
nearly  at  the  same  distance  from  the  flame ; it  projects  no 
shadow  from  itself,  and  may  be  supplied  with  oil  while  burning. 

Hydro- Pneumatic  Lamp.  The  discovery  of  M.  Dobereincr 
of  the  remarkable  action  of  spungy  platiuum  upon  hydrogen 
gas,  has  led  to  the  construction  of  an  elegant  lamp  for 
producing  instantaneous  light.  This  lamp  was,  we  believe, 
first  made  for  sale  by  Mr.  Garden,  of  London  ; bat  it  bas  since 
been  improved  form  by  Mr,  Adic,  optician,  in  Edinburgh.— [&# 
Plate,  Malt-Xilks  and  Lamps.] 

The  form  given  to  the  lamp  by  Mr.  Garden,  is  shewn  in  tho 
plate,  fig.  3,  where  A B is  a glass  globe,  fitting  lightly  by  a 
ground  shoulder  into  the  neck  m a,  of  another  globe  or  vessel  C O. 
The  globe  A U terminates  downwards  in  a hollow  neck,  mn  op, 
in  the  lower  end  of  which  is  placed  a small  cylinder  of  sine  op. 
Into  the  neck  of  the  vessel  C I)  is  fitted  a brass  piece  a b e, 
through  which  the  gas  contained  in  C D can  escape  at  the 
point  c,  by  laming  a cock  rf.  An  arm  «?/  slides  through  A, 
and  carries  in  a brass  box  P apiece  of  spungy  platinum,  which 
can  be  brought  nearer  to  c,  or  removed  from  it,  by  sliding  the 
arm  e f through  A.  If  we  now  pour  dilntod  sulphuric  acid  into 
the  vessel  A B by  the  mouth  at  S,  it  will  descend  through  the 
neck  m n,  compressing  the  air  in  C l>,  if  the  cock  d is  shut.  The 
diluted  acid  will  now  act  upon  the  ring  of  platinum,  op,  and 
produce  hydrogen  gas,  which,  after  the  common  air  in  C I)  is 
let  off,  will  gradually  fill  the  vessel  CD.  When  the  gas  is 
thus  collected  in  the  vessel  C D,  a stream  of  it  may  at  any  lime 
be  discharged  through  the  apertnre  C,  and  thrown  upon  the 
spungy  platinum  P,  when  it  will  produce  such  an  intense 
heat  as  to  make  the  platinum  red-hot,  and  thus  afford  ao 
instantaneous  light.  In  Mr.  Garden’s  lamp,  the  ring  of  zinc  op, 
floats  upon  a piece  of  cork,  so  that  when  the  vessel  C D is 
filled  with  gas,  the  diluted  acid  does  not  touch  the  sine,  and 
consequently  no  more  hydrogen  gas  is  produced  ; but  the 
moment  any  of  the  gas  is  let  off  at  r,  the  pressure  of  the  head 
of  fluid  in  A B overcomes  the  elasticity  of  the  remaining  gas  iu 
C D,  and  the  diluted  acid  is  foreed  op  to  the  zinc,  to  reproduce 
the  wasted  hydrogen.  By  this  ingenious  contrivance,  the 
diluted  acid  is  pressed  up  against  the  zinc  when  more  hydrogen 
is  wanted,  and  withdrawn  from  it  when  the  vessel  C D is  full. 
The  form  given  to  the  lamp  by  Mr.  Adie,  of  Edinburgh,  is 
shown  in  Bg.  4,  where  the  different  parts  are  marked  by  the 
same  letters  as  in  fig.  3.  In  this  construction,  a cone  of  glass, 
k,  formed  on  the  bottom  of  the  vessel  A B,  is  made  to  bold  the 
ring  of  sine,  op,  which  remain  permanently  in  that  position. 

This  lamp  has  the  advantage  of  greater  stability,  and  is  less 
liable  than  tho  other  to  be  deranged  by  an  aocideulal  cause. 
Professor  Gumming,  of  Cambridge,  who  constructed  one  of 
these  lamps  in  December  1823,  found  it  necessary  to  cover  up 
the  platina  with  a test  tube,  or  a cap,  after  every  experiment. 
With  platina  foil  of  an  inch  in  thickness,  and  kept  in  a close 
tube,  be  produced  the  same  effect;  but  when  the  thickness  of 
the  foil  was  ^ , it  was  necessary  to  raise  it  previously  to  a red 
heat.  These  lamps,  besides  their  extreme  beauty  as  philoso- 
phical toys,  are  of  great  use  in  counting-houses,  as  well  as  in 
private  houses,  in  summer. 

Peck’*  Clock  Lamp.  To  those  who  are  in  the  habit  of  horn- 
ing a light  during  the  night.  Peck’s  dial  lamp  may  prove  an 
acceptable  companion.  AB  are  two  vessels  made  of  tin, 
about  It  inch  diameter, 

And  the  same  in  depth, 
communieatiog  at  the  bot- 
tom by  n small  tube.  In 
A burns  a floating  wick ; 
in  B.  a float  balanced  over 
n cone-like  root,  by  a small 
weight  hanging  on  apieco 
of  fine  silk ; the  rool  should 
contain  several  grooves, 
and  vary  in  diameter  from 
i to  j inch.  The  gradual 
67. 


burning  of  the  oil  in  A.  will  cause  the  float  B to  fall,  thereby 
turning  the  rool,  which  being  affixed  on  a wire  communicating 
with  tho  index  through  the  dial,  will  point  out  the  hour  of  the 
night.  It  is  necessary  to  adjust  the  index  to  the  true  time 
when  the  tamp  is  lighted ; and  some  little  attention  is  requi- 
site to  place  tbc  silk  in  the  proper  groove  on  the  rool,  which 
acts  as  a regulator  to  quicken  or  retard  the  burning  of  the  oil. — 
Meek.  Map.  1H2A 

The  Safety  Lamp,  invented  by  Sir  II.  Davy,  to  secure  miners 
from  the  destructive  effects  of  the  choke 
damp  and  the  fire  damp  ; the  former  con- 
sists, for  the  most  part,  of  carbonic  acid 
gas,  hovers  about  the  lower  parts  of  the 
mine,  and  extinguishes  their  lights ; and 
the  latter,  which  is  simply  hydrogen  gas, 
occupies  the  superior  spaces,  and  involves 
incalculable  mischief  from  the  combustion 
produced  by  its  contact  with  the  flame  of 
the  miners'  candles. 

The  parts  of  the  lamp  are, — A,  the  brass 
cistern  which  contains  the  uil.  pierced 
near  the  centre  with  a vertical  narrow 
lobe  E,  nearly  filled  with  a wire  which  is 
recurved  above,  in  the  level  of  the  burner, 
to  trim  the  wick,  by  acting  on  the  lower 
end  of  the  wire,  with  tho  fingers:  it  is 
called  the  safety  trimmer.  B,  the  rim  in 
which  the  wire-gauze  cover  is  fixed,  and 
which  is  fastened  to  the  cistern  by  a 
moveable  screw.  C,  an  aperture  for  supplying  oil,  fitted  with 
a screw  or  cork,  and  which  communicates  with  the  bottom  of 
the  cistern  by  a tube  ; and  a central  aperture  for  the  wick.  D, 
the  burner,  or  receptacle  for  the  wick,  over  which  is  fixed  lit* 
coil  of  platinum  wire.  F,  the  wiregauze cylinder, which  should 
have  not  less  than  625  apertures  to  the  squaic  inch.  G,  tlm 
second  top,  i of  an  inch  above  the  first,  surmounted  by  a brass 
or  copper  plate,  to  which  the  rings  of  suspension  are  fixed. 
I,  I,  I,  six  thick  vertical  wires,  joining  tho  cistern  below  to  tho 
top  plate,  and  serving  as  protecting  and  strengthening  pillars 
round  tho  cage. 

When  the  wire  gauze  safety-lamp  is  lighted,  and  introduced 
into  an  atmosphere  gradually  mixed  with  fire-damp,  the  first 
effect  of  the  fire-damp  is  to  increase  the  length  and  size  of  the 
Hume.  When  the  inflammable  gas  forms  as  much  as  1-I2thnf 
the  volume  of  the  air,  the  cylinder  becomes  filled  with  a feeble 
blue  flame,  but  the  flame  of  the  wick  appears  burning  brightly 
within  the  blue  (lame,  and  the  light  of  the  wick  augments  till 
the  fire-damp  increases  to  } or  J,  when  it  is  lost  in  the  flame  of 
the  firedamp : which  in  this  case  fills  the  cylinder  with  a pretty 
strong  light.  As  long  as  any  erplotire  mixture  of  gas  exists  in 
contact  with  the  lamp,  so  long  it  will  give  light ; and  when  it  is 
extinguished,  which  happens  when  the  foul  air  constitutes  as 
much  as  | of  the  volume  of  tho  atmosphere,  the  air  is  no  longer 
proper  for  respiration  ; for  though  animal  life  will  continue 
where  flame  is  extinguished,  yet  it  is  always  with  suffering. 
By  fixing  a coil  of  platinum  wire  above  the  wick,  ignition  will 
continue  in  the  metal  when  the  lamp  is  itself  extinguished  ; and 
from  the  ignited  wire  the  wick  may  be  again  rc- kind  led,  on 
going  into  a less  inflammable  atmosphere. 

Wherever  workmco,  however,  are  exposed  to  such  highly 
explosive  mixtures,  double  gauze  lamps  should  be  used ; or  a 
lamp  in  which  tho  circulation  of  the  air  is  diminished  by  a lin- 
plate  reflector  placed  in  the  inside  ; or  a cylinder  of  glass, 
reaching  as  high  as  the  double  wire,  with  an  aperture  in  the 
inside  ; or  slips  of  Muscovy  glass  may  be  placed  within  the 
lamp  ; and,  in  this  way,  tho  quantity  or  fire-damp  consumed, 
and  consequently  of  heat  produced,  may  be  diminished  to  any 
extent  Such  lamps,  likewise,  may  be  more  easily  cleaned 
than  the  simple  wire  gauze  lamps;  lor  the  smoke  may  be 
wiped  off  in  an  instant  from  the  tin  pinto  or  glass. 

If  a Idower  or  strong  current  of  fire-damp  is  to  be  approached, 
double  gauze  lamps,  or  lamps  in  which  the  circulation  of  the 
air  is  interrupted  by  slips  of  metal  or  gin**,  should  be  used;  nr 
if  the  single  lamp  be  employed,  it  should  be  put  into  a common 
horn  or  glass  lantern,  the  door  of  which  may  be  removed  or 
open.  Another  improvement  has  recently  been  made,  by  which 
7 A 
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Us  utility  will  be  greatly  increased.  It  consist!*  in  attaching  a 
convex  lens  to  the  lower  part  of  the  wire  gauze,  which  enables 
the  miner  to  direct  a stroug  light  upon  any  particular  part  of 
the  mine. 

The  Rolling  Lamp, — I*  easily  constructed  : A B wc  will 
suppose  is  a machine  with  two  moveable  circles,  D K,  F G, 
within  it,  whose  common  centre  of  motion  and  gravity  is  at  K, 
where  their  axes  of  motion  cross  one  another.  If  the  lamp 
K C is  made  pretty  heavy,  and  moveable  about  its  axis  H I, 
and  whose  centre  of  gravity  below  K is  fitted  within  the 


inner  criclc,  the  common  centre  of  gravity  of  the  whole  ma 
4*1,i tic  will  fall  below  K,  and  by  reason  of  the  pivots  A,  11,  IJ* 
E.  H,l,  will  be  always  at  liberty  to  descend;  heme,  though 
ihe  whole  machine  be  rolled  along  the  table,  or  moved  in  any 
manner,  the  flame  will  always  he  uppermost,  and  the  oil  cannot 
he  spilled.  The  lamp  may  be  a haudsomc  brass  or  gilded  ball, 
and  the  whole  effect  would  be  delightful. 

The  Syphon  Lamp,  an  original  invention,  tbc  description  of 
which  appeared  some  time  ago  in  the  London  Mechanic’s 
Jtegister.  A is  a bottle  containing  oil.  II  a syphon,  one  end 
of  which  nearly  touches  the  bottom  of  the  bottle  ; and  which  end 
must  be  half  an  inch  farther  from  the  parallel  lineE,  than  the 
end  D is  from  the  same  line.  lly  sucking  out  the  air  at  D,  the  oil 
will  follow  it  copiously  ; but  by  drawing  up  the  syphon  (which, 
by  a spring,  introduced  into  the  neck  of  the  bottle,  is  made 
to  remain  at  any  height.)  till  the  end  C is  only  a quarter  of  an 
inch  in  the  oil.  the  end  D will  he  empty  a quarter  of  an  inch 
down  ; into  which  put  a piece  nr  cotton,  fitting  rather  tightly, 
and  after  cutting  it  off  flat,  at  rather  more  than  the  eighth  of  an 
inch  from  the  tube,  push  down  the  syphon,  ignite  the  cotton, 


and  this  syphon  lamp  will  give  a light  of  a very  superior  dear- 
ness ; which  is  to  be  attributed  to  the  pressing  supply  of  oil  at 
the  bottom  of  the  cotton.  Moreover,  it  is  a very  economical 
lamp.  The  bottle  and  the  piece  of  tube,  which  any  one  can 
bend  into  a syphon,  cost  next  to  nothing  ; and  the  superior 
brilliancy  of  the  flame  renders  it  unnecessary  that  it  should  bo 
half  the  usual  size,  and  consequently  a little  more  than  half 
the  u?ual  quantity  of  oil  is  consumed. 


LAMPjEDIAS,  a term  sometimes  applied  to  denote  a 
bearded  comet. 

LAMPBLACK.  The  finest  lamp  black  is  prod  need  by  col- 
lecting the  smoke  from  a lamp  with  a long  wick,  whichsupplica 
more  oil  than  can  be  perfectly  consumed  ; or  by  suffering  the 
flame  to  play  against  a metalline  cover,  which  impedes  the 
combustion,  not  only  by  conducting  off  part  of  the  heat,  bat  by 
obstructing  the  current  of  air.  Lampblack,  however,  is  pre- 
pared in  a much  cheaper  way,  for  the  demands  of  trade.  The 
dregs  which  remain  after  the  eliqualion  of  pitch,  or  else  small 
pieces  of  fir  wood,  are  burned  in  furnaces  of  a peculiar  con- 
struction, the  smoke  of  which  is  made  to  pass  through  a long 
horizontal  flue,  terminating  in  a dose-boarded  chamber.  The 
roof  of  this  rhamber  is  made  of  coarse  cloth,  through  which  the 
current  of  air  escapes,  while  the  soot  remains  behind. 

LAMPYR1S,  in  Natural  History,  Fire  Fig,  a genus  ofinsects 
of  the  order  of  coleoptero.  There  are  nearly  sixty  species.  The 
common  glow  worm  is  seen  during  the  summer  months,  on  dry 
banks  about  woods  and  pastures,  exhibiting,  as  soon  as  it  is 
dusk,  vivid  and  pbosphorio  splendour  in  form  of  a round  spot, 
of  considerable  size.  The  animal  itself,  which  is  the  female 
insect,  measures  about  three-quarters  of  an  inch  in  length,  and 
is  of  a dull  earthy-brown  colour  on  the  upper  parts,  and 
beneath  more  or  less  tinged  with  rose-colour,  with  the  two  or 
three  last  joints  on  the  body  of  a pale  or  whitish  sulphur 
colour.  It  is  from  these  parts  that  the  phosphoric  light  pro- 
ceeds. The  male  is  smaller  than  the  female,  and  is  provided 
with  wings  and  wing-sheaths:  it  is  uot  determined  whether  it 
be  luminous  or  not. 

LANA  Philosophic  a,  (philosophical  wool,)  the  snowy 
flukes  of  while  oxide,  which  rise  and  float  in  the  air  from  the 
combustion  of  zinc. 

LANCE,  a spear,  or  offensive  weapon,  borne  by  the  ancient 
Cavaliers,  io  the  form  of  a half  pike.  The  lance  consists  of 
three  parts;  the  abaft,  the  wings,  and  the  dart.  It  is  among 
the  oldest  weapons  recorded  in  history.  The  invention  of  gun- 
powder has  rendered  this  instrument  of  destruction  less  im- 
portant than  it  was  in  ancient  timea. 

LANCET,  a chirurgical  instrument,  sharp-pointed  and  two- 
edged.  chiefly  nsed  to  open  veins  in  the  operation  of  phlebotomy, 
or  bleeding ; also  for  laying  open  abscesses,  tumours,  Ac. 

LAND,  as  applied  to  the  earth  generally.  The  constituent 
parts  of  die  earth  are  two,  the  land  and  rater.  The  parts  of 
the  land  are  continents,  islands,  peninsulas,  isthmuses,  pro- 
montories, capes,  coasts,  mountains.  Ac.  This  land  is  divided 
into  two  gTeat  continents,  (besides  the  islands,)  nr.  the  eastern 
and  Kwfen*  continent-  The  eastern  is  subdivided  into  three 
parts,  vis.  Europe,  on  the  north-west ; Asia,  on  the  north-east ; 
and  Africa  (which  is  joined  to  Asia  by  the  isthmus  of  Suez,  60 
miles  over)  on  the  south.  The  western  continent  consists  of 
North  and  South  America,  joined  by  the  isthmus  of  Darien,  60 
or  TO  miles  broad.  A Omriwiil  is  a large  portion  of  land,  con- 
taining several  countries  or  kingdoms,  without  any  entire  sepa- 
ration of  its  parts  by  water,  as  Europe.  An  Island  is  a smaller 
part  of  land,  quite  surrounded  by  water,  as  Great  Britain.  A 
Peninsula  is  a tract  of  land  every  where  surrounded  by  water, 
except  at  one  narrow  neck,  by  which  it  joins  the  neighbouring 
continent ; as  the  Morea  in  Greece ; and  that  neck  of  land 
which  so  joins  it,  is  called  an  Isthmus:  as  the  isthmus  of  Suez, 
which  joins  Africa  to  Asia;  and  the  isthmus  of  Darien,  which 
joins  North  and  South  America.  A Promontory  is  a hill,  or 
point  of  laud,  stretching  itself  into  the  sea,  the  end  of  which  is 
called  a Cape ; as  the  Capo  of  Good  Hope.  A Coast  or  Shore  is 
that  part  of  a country  which  borders  on  the  sea-side.  Moun- 
tains^ valleys,  woods,  deserts,  plains,  Ac.  need  no  description. 

Land  treasuring.— Land  is  commonly  measured  by  means 
of  the  chain  and  its  accompaniments.  The  Scotch  chain  is 
24  Scotch  ells,  or  74*138  English  feet  in  length,  each  Jink  being 
8*80606  inches ; and  the  English  chain  is  *22  yards,  or  66  feet 
in  length,  each  link  being  7*02  inches.  The  chain  should  be 
accompanied  with 

1st.  Ten  small  iron  arrows,  from  12  to  20  inches  in  length, 
for  sticking  Into  the  ground  at  the  end  of  every  chain's  length , 
each  arrow  having  a piece  of  red  elolh  fastened  to  its  head, 
that  it  may  be  the  more  easily  observed.  2.  Three  or  four 
picket  staves,  from  6 to  10  feet  in  length,  and  shod  with  iron. 
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for  .'ticking  into  the  ground  at  corners,  See.  to  direct  the  sight ; 
each  staff  hating  a red  or  white  flag  at  its  top,  that  it  may  be 
seen  when  placed  at  a distance.  3.  A tope,  (sach  as  is  used 
hy  artificers  for  measuring  their  work,)  divided  into  links 
instead  of  feet,  for  measuring  offsets,  or  short  distances  be- 
tween the  chain-line  and  the  boundary  of  the  field.  4.  A cross 
staff,  for  setting  off  the  offsets  at  right  angles  to  the  chain  line. 
The  cross  staff  may  be  constructed  thus  : Take  a thick  circular 
board  of  well-seasoned  hard  wood,  about  4 inches  in  diameter, 
on  which  draw  two  straight  lines  cutting  each  other  at  right 
angles ; saw  these  lines  across  about  half  an  inch  deep,  and 
one-sixteenth  of  an  inch  wide.  To  this  board,  by  means  of  a 
socket,  fasten  a staff  shod  with  iron  for  sticking  into  the  ground. 

The  dimensions  of  any  piece  of  ground  may  be  accurately 
ascertained  by  these  instruments ; but  for  greater  case  and 
despatch,  surveyors  generally  employ  some  instrument  for 
observing  angles.  For  that  purpose,  the  most  proper  instru- 
ment is  a theodolite,  furnished  with  two  achromatic  telescopes, 
the  different  adjustments  and  rack-work  motions,  parallel 
plates,  compass,  level,  Sic. 

The  plane  tabic  also  is  often  of  great  use  in  land  measuring, 
as  it  affords  the  means  of  plotting  on  the  spot,  the  ground  as  it 
is  measured,  and  of  delecting  any  errors  which  may  be  com- 
mitted in  the  work. 

Problem  1. — To  measure  a horizontal  angle  (at  B A C.  fig.  I .) 
by  meant  oj  the  chain. — Rule.  Measure  any  distance,  as  100  links 
from  A to  B,  and  there 
stick  nu  arrow  into  the 
ground  ; measure  the  same 
distance  from  A to  C,  and 
there  also  place  an  arrow  ; 
then  measure  the  distance 
from  B to  C ; thus  will  the 
three  sides  of  the  isosceles 
triangle  B A C be  known  ; 
whence  the  angle  A may 
be  fuund  thus : — Draw  the  perpendicular  A x,  and  the  point  x 
will  be  in  the  middle  of  B C.  Then,  AB  : Bx  ::  rad  : 
SB  Ax;  or  if  Bx  be  reduced  to  1000  parts  of  A B,  it  will 
be  = the  natural  sine  of  B A x,  which  being  doubled,  will  give 
B A C,  the  angle  required. 

Example. — Let  A B or  A C be  1 chain,  and  B C 70  7 links, 
what  is  the  angle  BAC! 

•7ft7  -j-  2 = 3836  = Nat.  sine  of  22°  33\  whiob  being 
doubled  is  = 46°  tf.  ~ BAC.  Answer. 


Problem  2. — To  measure  a 
Buie.  Measure  the  three 
sides  with  the  chain ; or 
measure  the  base  A B and 
the  perpendicular  D C ; or 
measure  any  two  sides  and 
the  included  angle ; or  mea- 
sure one  side,  and  the  two 
adjacent  angles : by  adopt- 
ing any  of  these  methods, 
sufficient  data  will  be  obtain* 
ascertaining  its  content. 


triangular  field , (at  A B C,  fig.  2.) 
Fig.  2. 


c 


for  constructing  the  figure,  and 


Example.— What  is  the  area  of  a triangular  field,  the  three 
sides  of  which  are  806  links,  400  links,  and  810  links ! 


Operation. 

810}  198  = 22966662 
806  6 202  = 2 3063624 
400.)  608  = 2-7839036 

2)2016 

1008  = 2- 0034 GOA 


2)10  3893807 
166663  = 6 1946903 


a.  a.  r,  e. 

1-66663  = 1 2 10  18  Ant. 

4 

226262 

40 


10-6008 

36 

18  0288 


Observations.  The  distances  are  always  expressed  in  links, 
and  not  in  chains  and  decimals ; the  content  therefore  is  found 
in  square  links;  from  the  right  of  which,  five  figures  being  cut 


off  for  decimals,  the  rest  will  be  acres,  and  the  decimal  being 
valued,  will  give  the  roods,  falls,  &c. 

2.  The  method  of  measuring  lines  with  the  chain  is  as  fol- 
lows A picket  staff  being  stuck  into  tho  ground  in  the  direc- 
tion of  the  line  lo  be  measured,  (if  there  do  not  appear  some 
mark  naturally  in  that  direction,)  the  assistant  takes  the  end  of 
the  chain  in  one  hand,  and  the  ten  arrows  io  the  other,  and 
proceeds  forward  towards  the  staff,  the  master  measurer,  or 
(undermost  chainraan,  who  has  the  other  end  of  the  chain  in  his 
hand,  standing  at  the  beginning  of  the  line.  When  the  assistant 
has  gone  to  tho  end  of  the  chain’s  length,  be  is  directed  in  his 
position  by  the  follower  waving  his  hand  to  tho  right  or  left, 
till  tho  follower  see  him  exactly  in  a line  with  the  mark  to  be 
measured  to ; there  both  of  them  sticcching  the  chain  straight 
on  the  ground,  the  leader  sticks  an  arrow  into  the  ground  at 
the  end  of  it,  as  a mark  for  the  follower  to  come  up  to,  and 
advances  forward  another  chain,  being  directed  in  his  position 
as  before;  the  chain  being  then  stretched,  be  sticks  down  an 
arrow  at  the  end  of  it.  and  the  follower  takes  up  hU  arrow. 
They  then  advance  in  the  same  manner  another  chain’s  length  ; 
and  thus  they  proceed  till  all  the  ten  arrows  are  in  the  hands 
of  the  follower,  and  the  leader  without  an  arrow  is  arrived  at 
the  end  of  the  eleventh  chain's  length.  The  ten  arrows  are 
then  conveyed  to  the  leader,  who  puts  down  one  of  them  at  the 
end  of  liiv  chain,  and  advances  with  tho  chain  as  before.  Thus 
the  arrows  are  changed  from  the  one  to  tho  other  at  every  ten 
chains  length  ; hy  this  means  the  length  of  the  line  is  easily 
ascertained : thus,  if  the  arrows  have  been  twice  changed,  and 
the  follower  hold  four  arrows,  and  the  end  of  the  line  cut  off 
37  links  more,  the  whole  length  of  the  line  is  2437  links. 

3.  The  method  of  raising  perpendiculars  on  the  ground  by 
means  of  the  cross  staff  is  as  follows : — When  in  measuring 
along  A B (fig.  2.)  you  come  to  about  D,  where  you  judge  the 
perpendicular  will  stand,  plant  the  cross  staff  there,  and  look 
through  one  of  the  slits  in  the  direction  of  the  chain  line ; then, 
if  on  looking  through  the  other  slit,  it  points  directly  to  C,  tho 
place  of  D is  right ; if  not,  move  the  instrument  towards  B or 
A,  till  it  do  so ; thus  the  point  D may  be  accurately  found. 


4.  The  method  of  measuring  horizontal  angles  by  the  cross 
staff  is  as  follows  : — Sop- 
pose  tho  obtuse  angle, 
BArf,  (fig.  3,)  were  re- 
quired. Plant  the  cross 
staff  at  A.  and  took  tbrongh 
one  of  the  slits  in  tho  di- 
rection of  B,  then  look 
through  the  other  slit,  har- 
ing previously  sent  an  as- 
sistant forward  a few 
chains  with  a pole  to  be 
stuck  into  the  ground  at  a;  measure  A a,  then  remove  the  cross 
staff  to  a,  placing  a pole  in  its  stead  at  A.  Look  through  one 
of  the  slits  to  the  pole  at  A,  and  then  through  the  other  slit 
to  b,  and  measure  a b.  Then  A a : ab  ; ; Ran : T,  a A b,  which 
being  added  to  00°  gives  B A d,  the  angle  required.  Again, 
let  the  acute  angle  A (fig.  2,)  be  required.  Plant  the  cross  staff 
at  any  convenient  point  in  A B as  D,  and  measure  A D ; look 
through  one  of  the  slits  in  the  direction  of  A,  then  look  through 
the  other,  slit,  and  make  a pole  be  placed  at  C,  where  the  per- 
pendicular meets  A C ; measure  D C.  Tben  AD  : DC 
Rad  : TA,  the  angle  required. 


Fig . 3. 


Fig.  4 


Problem  3. — To  measure  a four-tided  field,  (fig.  4.)— Rule. 

Measure  the  sides  and  a diagonal ; 
or  measure  a diagonal  and  the  two 
perpendiculars;  or  measure  the 
sides  and  one  of  the  angles ; or 
measure  the  diagonals  and  the 
angle  of  Intersection  ; or  measure  a 
diagonal  as  A C,  and  the  angles 
CAB,  CAD,  ACB,  ACD;  or 
measure  tho  distance  of  a point 
within  the  field  from  each  of  its 
corners,  and  the  angles  at  that  point  subtended  by  the  sides  of 
tho  field : any  of  theso  methods  will  afford  sufficient  data  for 
planning  the  field,  and  determining  its  area. 
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Example. — If  AB  = 508*  BC  = 439,  C D=  657,  DA=  320. 
and  AC  = 779  links,  what  is  tho  area  of  the  held  ABCD! 
Over  alien  1. — To  find  the  area 

of  ABC.  2.  To  find  the  area  of  A C D. 


4:19  ) 469  = 2 6711728 
598  >310  = 2 4913617 
779 > 129  = 2' 1106897 

2)1816 

908  = 2-9680858 


2)  10-2312100 
130198  = 6*1156060 


779  ) 90  = mourn 
057  f 22 1 = 2*3443922 
320  > 568  = 3 7466342 

2)1756 

878  ....  = 2 9434943 


2)10  0301562 
103532  zr  5 0150781 


Area  of  ABC  = 130198 
Area  of  AC  D = 103632 

a.  a.  ?. 

Area  of  ABCD  = 2-34030  2 1 14  Ant. 

Problem  4. — To  measure  offsets,  (fig.  5.)— Rule.  Let  A,  b,  e, 
4,  e,f,  B,  be  a boundary  of  a field,  and  A B tbe  chain  line,  and 

Fig.  6. 


the  area  of  the  space  between  them  required.  In  measuring 
along  A B,  observe  when  you  are  directly  opposite  to  the 
teveral  bends  in  the  bouodary  line,  as  at  g,  h,  i,  &c.  and  mea- 
sure the  perpendicular  offsets  gb,  he,  id,  &c.  with  a tape ; 
then  calculate  tbe  area  of  each  triangle,  or  trapezoid,  into 
which  tbe  space  is  divided,  separately,  and  their  sneu  will  be 
the  whole  area. 

Note.  When  the  boundary  is  curvilinear , its  area  may  be 
found  by  the  method  of  equidistant  ordinates,  as  given  in  the 
next  problem. 

Example.— Given  A g rz  120  links,  p&  = 62.  A A rz  220, 
h e = 40,  A » = 280,  id  = 60,  A A = 304.  e k = 38,  A / = 478, 
If  — 82,  and  AB=  676;  what  is  the  area  of  the  space 
AAcrfr/BA? 

A 9 X gb  = 120  x 02  = 7440 

gh  x (Af  + cA)  = 100  x 102  = 10200 

hi  x (eA  + di)  = GO  X 90  = 6400 

ih  X (di  + eh)  = 81  X 88  = 7302 

A/  X (eh  + fi  ) ~ 114  X 120  = 13680 

IB  X fi  =98  X 82  = 8030 


2)62148 

a.  K.  r.  R. 

*20074  = 0 1 l 25. 


Problem  5 .—To  find  the  area  of  any  curvilinear  field,  by  mean* 
of  equidistant  ordinates. — Rule.  If  a right  line  AN  (Og.  6,)  be 
divided  into  any  even 
number  of  equal  parts, 
as  AC,  CE.  EG.&c. 
and  if  from  the  pointaof 
division  perpeodicular 
ordinates,  as  AB,  CD, 

E F,  4tc.  be  erected ; 
also  if  A denote  the 
sum  of  tbe  first  and 
last  ordinates,  B the 
sont  of  the  even  ordi- 
nates, tax.  the  second,  fourth,  sixth,  &c.  C.  the  sum  of  ail  the 
rest,  vis.  of  the  odd  ordinates,  wanting  the  first  and  last,  and 
D the  common  distance  of  the  ordinates ; then  will  (A  + 4 B 
2C)  x | D = tbe  area  ABON  nearly. 

Example. — The  lengths  of  five  equidistant  ordinates  of  an 
area  are  10,  11, 14,  10,  16,  and  the  length  of  the  whole  base  20; 
whut  is  the  area  ? 


Fig.  0. 


Here  A = 10  16  = 26,  B = II  + 16  = 27,  C = 14,  and 

D = 6. 

Now  (A  + 411  + 2C)  X * D = (26  + 108  + 28)  X ) = 
270.  Answer. 


Note.  In  this  example  we  have  multiplied  the  sum  of  the 
ordinates  by  5,  and  divided  the  product  by  3,  because  there 
are  in  all  fire  ordinates,  and  the  formula  compounds  them  into 
3 terms  A,  11,  C.  Were  there  20  ordinates  there  would  he 
12  terms,  and  we  should  then  have  D as  our  multiplier.  In 
the  question  before  us,  26  108  -f  28  = 156,  which  multiplied 

by  5 = 780;  and  this  divided  by  3 is  270,  the  answer  as  before. 


Problem  6.— -7b  reduce  spaces  consisting  of  several  trapezoids , 
or  triangles,  to  one  triangle  of  the  same  area,  by  the  parallel  ruler. 
— Rule.  At  A (fig.  7.)  draw  an  indefinite  line  aAa;  lay  a 
jXft  I.  parallel  ruler  from  A 

* to  e,  the  3d  point, 

move  the  upper  part 
of  the  ruler  to  b,  and 
mark  where  it  cuts 
e A a.  as  at  1 from  I 
lay  tbe  ruler  to  d,  bring 
its  lower  edge  down  to  c,  and  mark  where  it  cuts  a A a at  2 j— ■ 
from  2,  lay  the  ruler  to  e,  and  move  the  upper  edge  to  d,  and 
mark  where  it  cats  a A a at  3;— from  3,  lay  tho  ruler  to /.  and 
bring  the  lower  edge  down  to  e , and  mark  where  it  cuts  a A a at 
4 ; — from  4,  lay  the  ruler  to  B,  and  raise  the  upper  edge  to  f, 
and  mark  where  it  cuts  a A a at  6.  From  6 draw  the  line  6 B ; 
then  will  tbe  triangle  ABA  be  equal  in  area  to  the  sum  of  the 
two  triangles  and  four  trapezoids  in  the  given  space. 


Examples. — 1.  Reduce  the  space  of  which  fig.  7 is  a sketch, 
to  a triangle  of  eaual  area,  supposing  the  measures  to  be  stated 
in  the  first  exercise  to  problem  4 
2.  Reduce  the  space  of  which  fig.  8 is  a sketch,  to  a triangle 
Fig . 8. 


of  the  same  area,  the  measures  being  as  follows.*  At  =68, 
ib  31,  A A 118,  Ae  = 15.  At  = 146,  /rf=  40,  A«*  = 
181,  me  = 24,  An  =245,*/=  03,  A 0 = 340,oy=24,  A p = 
368,  p h = 44,  and  A B = 418. 

Problem  6. — To  measure  any  field.— Case  I.  When  the  mea- 
sures can  be  taken  within  the  field.— Rule.  Walk  over  the  ground, 
and  consider  bow  it  may  be  best  laid  out  into  triangles,  trapezoids. 
&c.  and  what  lines  are  most  suitable  to  the  purpose  of  accurate 
measurement,  and  will  occasion  least  trouble  in  walking  for- 
ward and  backward.  Draw  an  eye-sketch  of  the  ground  in 
your  field  book,  measure  all  tbe  necessary  lines,  and  note  them 
down  beside  the  corresponding  parts  in  the  sketch  ; then  calcu- 
late the  content  of  each  part  separately  in  square  links,  and 
their  sum  reduced  to  acres,  Ac.  will  be  the  content  of  the  field. 
Case  2.  When  the  ground  is  covered  with  wood,  tcater,  fa  so 
that  the  necessary  internal  lines  cannot  be  taken. — Rule.  Measure 
a trapezium  surrounding  the  field,  so  that  the  lines  measured 
may  make  one  or  more  right  angles  with  each  other,  and  mea- 
sure perpendiculars  from  those  lines  to  all  (be  angular  points 
of  the  field.  Thus  a true  plan  of 
the  field  may  be  constructed, 
from  which  the  content  may  be 
found,  either  by  deducting  tbe 
areas  of  the  small  parts  without 
the  field,  from  the  genera)  con- 
tent of  the  outer  trapezium,  or  by 
equalizing  the  sides  of  the  figure, 
by  the  parallel  ruler,  by  prob- 
lem 5. 

Example. — Find  the  content  of 
the  field,  of  which  fig.  9 is  a 
sketch,  from  the  measures  mark- 
ed on  the  sketch. 


Fig.  9. 
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1112)339  = 2 M01997 
900  >561  = 2-7411516 
890  3 601  = 2 7489629 


1112  )356  = 2 5502284  t 
944  > 623  = 2*7185017 
878  > 680  = 2-7701163 


2)2902 

1641  ....  = 3 1616674 


2)11*1819816 
380003  as  5 5009908 


2)2934 

1467  ....  = 3 1664301 

2)11*2062756 
400632  = 5 6026377 


878  X 123  zz  107994 

200  X 132  = 26400 

'400  X 222  — 88800 

300  x 90  = 27000 

2)250194 

Offsets ss  125997 

9*16502  acres  = 9 acres  24  falls.  Am. 

Remark.  Land  measurers,  for  the  sake  of  expedition,  often 
measure  in  the  field  such  lines  only  as  will  enable  them  to  draw 
a geometrical  plot  of  it;  and  having  plotted  it,  they  divide  the 
plot  into  triangles,  Ac.  the  bases  and  perpendiculars  of  which 
they  determine  by  the  scale,  and  thence  compute  the  content. 

Problem  7. — To  meature  ter  era  l field*  lying  contiguously  to  on* 
another. — Rule.  When  only  a few  fields  are  to  he  measured,  the 
lines  may  ho  taken  in  each  field  as  directed  in  problem  6 ; but 
when  many  contiguous  fields  are  to  be  measured  and  planned, 
it  will  be  more  accurate  and  expeditious  to  proceed  as  follows: 
Select  two  convenient  stations,  as  far  distant  from  each  other 
as  may  be,  and  from  which  at  much  as  possible  of  the  ground 
Fig.  10. 


Area  of  I ti  triangle  zz  389033 
Area  of  2d  triangle  — 400632 
Area  of  offset*  — 125097 

Area  of  the  field  — 9*16562 


to  l>e  measured  may  be  seen ; — measure  with  great  care  the 
distance  between  these  stations  as  tbo  principal  base,  noting 
67. 


every  hedge  or  other  remarkable  object  as  yon  pass  it,  and 
measuring  short  perpendicular  lines  to  the  bends  of  suuli 
hedges,  Ac.  as  are  near  at  band.  From  the  ends  of  this  base, 
or  from  any  convenient  poiuts  in  it,  measure  other  lines  to  some 
remarkable  object  situate  towards  the  sides  of  the  ground, 
noting  as  before  every  object  as  you  pass  it.  These  lines,  when 
laid  down  by  intersections,  will  form  one  or  more  large  triangles 
on  the  ground,  on  the  sides  of  which  other  smaller  triangles 
and  trapezoids  may  be  formed,  till  you  have  sufficient  data  for 
plotting  and  ascertaining  the  area  of  the  several  fields  of  which 
the  ground  consists. 

Remark.  When  a field  book  Is  used,  it  maybe  divided  into 
three  columns.  In  the  middle  column  may  be  set  down  the 
angular  observations,  and  the  distances  on  the  chain  line  at 
which  any  offset  or  remark  is  made,  and  also  the  whole  distance 
from  station  to  station ; in  the  side  columns  may  be  entered 
the  offsets  and  remarks  made  on  the  right  and  left  band  respec- 
tively, and  sketches  mado  of  boundaries.  Ac.;  and  it  will  be 
best  to  begin  at  the  bottom  of  the  page,  and  w rite  upw  ards. 

Example.— Let  the  farm,  of  which  fig.  10  is  n sketch,  Le 
planned,  and  the  content  of  each  field  found  from  the  measures 
stated  in  the  field  book  in  the  next  page. 

Problem  8. — To  measure  and  plot  hilly  ground. — Rule.  In 
order  to  ascertain  the  true  content  of  a piefc  of  hilly  ground, 
the  whole  surface  must  be  measured,  as  in  the  ease  of  level 
ground ; but  in  plotting  hilly  ground,  the  area  of  the  base  only 
mast  be  taken.  The  length  of  the  base  line  of  a hill  is  found 
thus  : — As  radius  is  to  cosino  of  the  angle  of  acclivity  or  decli- 
vity, so  is  the  surface  line  ascending  or  descending  the  hill  to 
the  base  or  plotting  line. 

Example. — The  surface  line  measured  up  a hill  is  500  links, 
and  the  angle  of  acclivity  15°  It/  ; what  is  the  base  or  plotting 
line  ? — Answer.  Kad  : Cos.  16°  10' : : 500  : 402*58  links. 

Remark.  It  is  a very  common  practice  among  land  measurers 
to  give  for  the  true  content  of  hilly  ground  the  area  of  the 
horizontal  plane,  instead  of  the  real  area  of  the  surface.  In 
defence  of  which  practice  it  is  usually  alleged,  that  *•  since 
plants  shoot  up  vertically,  the  vegetable  produce  of  a swelling 
eminence  can  never  exceed  wbat  would  have  grown  from  its 
levelled  base.”  Hut  whether  this  be  true  to  the  extent  hcie 
asserted  or  not,  is  a point  for  the  lurid  valuator  to  determine. 
It  belongs  not  to  the  province  of  the  land  measurer;  bis  duty 
obviously  is,  to  ascertain  the  true  area  of  the  surface,  and  to 
leave  the  consideration  of  the  value  of  the  ground,  and  of  its 
capacity  for  producing,  to  those  whom  it  may  concern. 


Remarks  cm  the  Field  Book.—  \.  The  farm,  of  which  the  fol- 
lowing is  a field  book,  was  measured  as  follows  The  survey 
was  begun  at  A,  poles  being  placed,  in  a straight  line,  at  A.  C. 
C,  D;  the  distances  between  these  points  were  measured  ; then 
pita  being  dug  with  a spade  in  the  places  where  the  poles  at  A 
and  B were  fixed,  (which  should  always  be  done  at  every  point 
where  a pole  is  placed,)  these  poles  were  removed  from  A and 
B,  and  placed  at  B and  F,  in  a straight  line  with  the  poles  at 
C and  D,  and  the  measurement  continued  to  F.  The  poles 
were  then  removed  from  C and  D,  and  placed  at  G and  H,  in  a 
straight  line  with  the  poles  at  E and  F.  and  the  measurement 
continued  to  H.  Then  the  poles  at  E and  F were  placed  at 
I and  K,  and  the  measurement  continued  to  K,  the  end  of  the 
line.  Poles  were  then  placed  at  L and  M,  and  the  distance 
K M measured.  In  like  manner,  poles  being  placed  at  M,  N, 
O,  P,  Ac*  in  a straight  Uoe,  the  distance  M A was  measured. 
Poles  were  then  placed  at  A.T,  U.  V,  and  the  line  A V mea- 
sured. Poles  were  then  placed  at  W,  X,Y,  Ac.  and  the  line 
V F measured.  In  like  manner  were  the  other  lines  marked  in 
the  sketch  measured. 

2.  In  planning  this  survey,  the  learner  should  first  lay  down 
hy  the  scale  and  compasses,  the  large  triangle  A K M,  and  then 
the  triangle  A F V,  drawing  the  lines  with  a sharp-pointed 
black  lead  pencil;— he  should  next  mark  off  the  scvcml  dis- 
tances A B.  A C,  A I>,  Ac.  writing  the  mark  O where  each  pole 
was  placed  he  should  next  measure  the  offsets  to  the  angles, 
Ac.  and  where  the  hedges  were  crossed  ; — he  should  then  draw 
the  fences,  house,  planting,  Ac- ; and  w hen  the  whole  is  laid 
down,  it  should  be  carefully  inked  in,  and  the  black  lead  lines 
rubbed  out  with  Indian  rubber. 
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FIELD  BOOK. 


Offsets  arwi  Remark*  on 

Pimncc. 

Offsets  and  Remarks  on 

tbe  Left. 

lire  Higlil. 

Closes  at  F 

4400 

3460 

z 

Crosses 

3420 

Hedge 

3400 

Y 

Crosses 

2000 

Hedge 

1900 

X 

Crosses 

1*60 

Hedge 

1800 

60  W.  river 

1700 

10  River 

Crosses 

15 

Hedge 

V 

16  to  River 

Cor.  of  planting  15 

2620 

15 

Cor.  of  planting  15 

1636 

15 

Cor.  of  planting  15 

1000 

15 

A 

Road 

Closes  at  A 

6640 

End  tf  the  line 

Enters  on  road 
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Or  thb  Dividihg  of  Land.— Land  measurers  arc  frequently 
employed  to  divide  a piece  of  land  among  sundry  tenants  or 
proprietors,  in  proportion  to  their  respective  claims.  In  order 
to  effect  which,  the  content  of  the  whole  must  first  bo  accurately 
ascertained,  and  then  the  division  may  bo  made  as  directed  in 
the  following  problems. 

Problem  9. — To  cut  off  a certain  portion  from  a parallelogram 
by  a line  parallel  to  one  side. — Rale.  Divide  the  square  links  in 
the  quantity  required  to  be  cut  off  by  the  links  in  the  given 
side,  and  the  quotient  will  shew  the  height  on  the  other  sides 
wbere  the  line  of  division  should  be  drawn. 


Example. — What  length  of  a rectangular  field,  whose  breadth 
is  750  links,  will  make  2 acres  3 roods  26 falls? 

Here,  290625  ri-  750  = 387J  links.  Answer. 

Problem  10. — To  cut  off  a certain  portion  from  a triangular 
feld. — Rule  I-  When  the  portion  is  to  be  cut  off  by  a line  drawn 
from  the  vertex  to  the  base:— Divide  the  base  in  the  required 
proportion,  and  draw  a line  from  the  vertex  to  the  point  so 
found,  and  it  will  divide  the  field  as  required.  For  the  two 
triangles  thus  formed  being  of  the  same  altitude,  are  to  one 
another  as  their  bases,  which  are  in  the  required  proportion. 
—2.  When  the  portion  is  to  be  cut  off  by  a line  parallel  to  one 
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of  the  sides,  as  A B,  fig.  11.  From  the  content  of  the  whole 
triangle  CAB  subtract  the 
quantity  to  be  rut  off,  viz.  a A 
U b,  and  the  remainder  will 
be  tho  triangle  C a b.  Then, 
because  the  triangles  C A 11, 

CaA  are  similar,  and  similar 
triangles  are  to  one  another  as 
the  squares  of  their  like  sides, 
as  the  whole  content  C A B is 
to  the  remainder  Cab,  so  is  the 
square  of  the  side  C A to  the  square  of  the  side  C a ; the 
square  root  of  which  will  be  the  distance  from  C to  a. 

Example.— Tho  triangle  ABC  contains  4 acres,  and  the 
length  of  AC  is  805  links  ; at  what  distance  from  C must  the 
line  of  division  a b be  drawn,  in  order  to  cut  off  1}  acre 
parallel  to  AB ? 

4 : 2|  : : 8J>5'  : 500640  625  and  V 600640  625  s=  707  55 
links.  Answer. 

Problem  11.— To  cut  off  any  quantity  from  a field , by  a line 
drawn  from  an  assigned  point  in  the  side  of  it.-  Rule.  Setoff  from 
the  given  point  tne  quantity  proposed,  as  nearly  as  you  can 
guess,  and  measure  the  ground  thus  set  off.  Then  divide  the 
difference  in  square  links  between  the  quantity  proposed  and 
the  quantity  set  off,  by  half  the  length  of  the  guess  line,  and 
the  quotient  will  be  a perpendicular,  to  be  set  off  either  on  one 
side  or  the  other  of  the  guess  line,  according  as  the  quantity 
set  off  is  more  or  less  than  the  quantity  proposed ; to  which 
perpendicular  draw  a new  line  from  the  point  assigned,  and  it 
will  cut  off  the  quantity  required. 

Examples. — 1.  From  the  point  a in  the  Geld  A B C D,  fig.  12, 
it  is  required  to  set  off  1 acre  3 roods 
towards  the  side  BC. 

Draw  a b In  guess,  and  measure  tho 
trapezium  a b B C ; suppose  you  find 
it  to  be  = 134,400  square  links,  or 
too  little  by  4U600  square  links,  and 
a b to  be  = 666  links.  Then  40600  -7- 
283  ==  143)  links  = ex  the  perpendi- 
cular. Thus  ax  is  tbe  line  of  divi- 
sion. 

2.  The  field  A B C D B,  flg.  13,  which  contains  5 acres  3 roods 
18  falls,  is  required  to  be 

equally  divided  among  three  rig.\3. 

claimants,  so  thut  each 
may  enjoy  the  benefit  of 
the  pool  of  water  at  O ! 

6 a.  3 r.  18f.  " 586250 
square  links,  and  686250-7- 
3=  106416 square  links  — 
each  share.  Draw  E O,  and 
set  off  tbe  guess  line  Ox; 
measure  the  trapezium 
A E O x ; suppose  you  find 
its  area  to  be  ~ 200216 
square  links,  or  too  much 
by  4800,  and  the  length  of 
Ox  to  he  zz  500  links. 

Then  4800  -5-  200  = 24 
links  the  perpendicular  from  Ox  toy. 

O E A y is  the  first  share. 

From  O set  off  a guess  line  to  u;  measure  the  trapezium 
OEDs;  suppose y ou  find  its  area  to  be  = 100916,  or  too  little 
by  4500,  and  the  length  of  Ow  to  be  = 460  links.  Then  4500 
-f-  225  rr  20  I nks,  the  perpendicular  from  u to  O Thus  tbe 
trapezium  OEDr  will  be  tbe  second  share. 

The  figure  OyBCr  is  the  third  share. 


Thus  tbe  trapezium 


The  methods  of  using  the  Plane  Table  and  Theodolite,  of  Plot - 
imp,  of  Copying , Reducing  and  Enlarging  Plans.— 1 . Before  we 
proceed  to  exemplify  the  method  of  using  the  plane  table,  it 
may  be  proper  to  inform  the  learner,  that  the  paper  should  be 
wetted  with  a sponge  before  it  is  laid  on  the  table,  that  it  may 
lie  the  more  smoothly  ; ihat  at  every  station  the  table  should 
be  placed  as  ncarlr  horizontal  as  possible,  by  moving  the  legs 
out  or  io  to  the  height  wanted,  and  then  turned  round  by  tbe 
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socket  till  the  north  end  of  tbe  needle  points  over  the  fievr  dt 
lis  in  the  compass  box,  making  the  longer  side  of  the  table  point 
N and  S,  and  the  shorter  E and  W ; and  that  before  an  obser- 
vation is  made,  tbe  instrument  should  be  made  fast,  by  turning 
the  screw  in  the  socket.  This  being  premised  in  order  to  ex- 
emplify the  ose  of  the  plane  table,  suppose  the  area  aud  plan  of 
the  field,  of  which  fig.  76.  is  a sketch,  were  required. 

Foies  being  placed  at  the  angle  ofthe  field,  plant  tbe  table  at 
A,  observe  that  it  is  level,  and  that  the  needle  settles  over  the 
fievr  dt  lis,  then  screw  it  fast ; assume  a convenient  part  of  the 
paper  to  represent  A,  lay  the  thin  end  of  tbe  index  on  the  point 
A,  look  through  the  sight,  and  make  the  pole  placed  at  E and 
the  hair  in  tbe  sight  to  coincide,  draw  the  line  A E with  a black 
lead  pencil,  or  the  point  of  the  compasses,  and  fay  off  the  mea- 
sured distance  A E from  a scale  of  equal  parts  ; then  lift  tbe 
index,  lay  its  thin  edge  upon  the  point  A,  and  take  the  bearing 
of  B,  draw  A B,  and  lay  off  the  measured  distance  A B,  from 
the  same  scale  as  before.  Remove  the  table  to  B,  placing  its 
centre  immediately  above  the  hole  where  the  pole  stood,  slack- 
en the  screw  a little,  lay  the  thin  edge  of  the  index  on  B A,  Bnd 
take  a back  sight  to  A,  bold  the  index  fast,  and  move  the  table 
round,  till  you  sec  the  hair  in  the  sight  and  the  pole  at  A to  co- 
incide, then  screw  it  fast,  turn  the  index,  aud  lay  its  thin  edge 
over  the  point  B,  and  when  you  see  the  hair  in  the  sight  and 
the  point  at  C to  coincide,  draw  B C,  and  lay  off  the  measur- 
ed distance  B C as  before.  At  every  station  at  which  a bear- 
ing is  taken,  before  drawing  the  line,  observe  that  the  index 
has  not  moved  from  the  line  on  which  it  was  laid,  and  draw  the 
lines  as  long  as  possible,  for  the  index  can  be  laid  more  exact- 
ly on  a long  line  than  on  a short  one.  Remove  tbe  tabic  to  C, 
and  having  taken  as  before  a back  sight  to  B,  lay  the  thin  edge 
of  the  index  on  C,  and  move  the  index  till  you  see  the  cross 
hair  and  the  pole  at  D to  coincide,  then  draw  the  line,  and  lay 
off  as  before  the  measured  distance  C D.  Remove  the  table  to 
D,  and  having  taken  as  before  a back  sight  to  C,  take  the  bear- 
ing of  D E ; if  it  answer,  and  tbe  line  D E to  the  measured  dis- 
tance D E,  it  proves  that  you  have  committed  no  error  cither  in 
observing  the  angles  or  in  measuring  the  distances,  for  if  an 
error  has  been  committed,  the  work  will  not  meet.  Errors  may 
also  ho  detected  thus : leave  a pole  at  any  former  station  ; ap- 
ply the  thin  edge  of  the  index  to  that  pole  and  your  present 
station,  and  look  through  tbe  sight  to  the  pole  ; then  if  no  error 
has  been  comroited,  the  needle  will  settle  o\cr  tho  fieur  de.  lis 
in  the  compass  box;  if  it  rest  in  any  other  direction,  an  error 
has  been  committed,  which  should  be  corrected  before  you 
proceed  farther. 

It  may  be  observed,  that  the  same  field  might  also  have  been 
measured  by  either  of  the  following  methods. 

The  instrument  might  have  been  planted  at  any  of  the  angles 
whence  the  other  angles  may  be  seen,  as  at  A,  and  the  bearings 
of  B,  C,  D,  and  E from  A observed,  and  also  the  distances 
A B,  A C,  A D,  and  A E,  measured.  Or  the  instrument  might 
have  been  placed  at  any  point  within  the  field  whence  all  the 
angles  may  be  seen,  as  at  O,  and  the  bearings  of  A,  B,  C,  D, 
and  E from  O observed,  and  also  the  distances  O A,  O B,  O C, 
O D,  and  O E measured.  By  either  of  which  methods  it  is  plain 
tbe  field  may  be  plotted,  and  its  area  ascertained.* 

2.  When  a survey  is  to  made  with  a theodolite,  before  yon 
begin,  see  that  the  instrument  be  properly  adjosted,  the  cross 
hairs  in  the  telescope  exactly  in  the  centre  of  tbe  tube,  and  the 
level  right.  Then,  having  placed  poles  at  the  angles,  ike.  and 
brought  the  instrument  to  the  place  where  you  intend  to  begin, 
plant  It  there  as  firmly  as  you  can,  and  also  as  level  as  possible, 
by  moving  the  legs  out  and  in.  till  within  the  limits  of  the  level 
screws  ; then  having  levelled  it  exactly  by  means  of  the  foui 
screws  between  tbe  brass  plates  fixed  to  the  head  of  tbe  legs, 
slacken  a little  the  screw  which  holds  the  theodolite  fast  to  tho 
brass  plates,  and  with  both  hands  turn  tbe  instrument  round  on 
its  axis,  till  the  N end  of  the  needle  settles  over  the ficur  de  lis  in 
the  compass  box,  and  set  the  index  to  180^  or  360°  on  the  limb, 
according  as  it  is  divided  into  twice  180°  or  into  360 ; in  tbe 
latter  case  the  different  ends  of  the  needle  will  alternately  agree 


* A plan*  table,  with  index  and  ajghla,  hall  and  socket,  and  three-leg ged 
stand,  maybe  pare  baled  from  any  mathematical  isitromeat-makcr,  tor  from 
four  and  a half,  to  fiva  and  s half  guineas. 
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with  the  limb,  when  the  observation*  are  accurate  ; when  the 
theodolite  is  placed  so  that  the  needle  and  limb  may  correspond, 
the  screw  that  bolds  the  instrument  fast  to  the  brass  plates 
must  be  made  tight;  and  before  an  observation  is  made, 
the  screw  which  holds  the  telescope  and  quadrant  fast  to  the 
limb  must  be  so  slackened,  that  the  pinion  may  torn  the  teles- 
cope easily  round  with  the  thumb  and  finger,  till  the  pole  pla- 
ced at  the  second  station  is  seen  to  coincide  with  the  cross 
hairs  in  the  telescope ; then  the  screw  is  tightened,  the  bear- 
ing of  the  pole  at  the  second  station  marked  on  an  eye-sketch, 
and  the  distance  measured.  The  instrument  is  then  to  be 
planted  at  the  second  station,  its  centre  being  placed  exactly 
over  the  bole  where  the  pole  stood.  Then  slacken  a little  the 
screw  that  holds  the  instrument  fast  to  tbe  legs,  ami  tara  the 
theodolite  till  you  see  through  the  telescope  the  pole  left  at 
the  first  station  ; here  screw  it  fast  again,  and  slacken  the  other 
screw  which  holds  tbe  telescope  and  quadrant  fast,  to  tbe  limb  ; 
torn  the  pinion  round  to  the  3d  station,  and  mark  its  bearing, 
and  so  on.  The  magnetic  needle  is  used  as  a test  of  the  accu- 
racy of  tbe  observations ; for  when  no  error  has  been  committed, 
the  degrees  pointed  out  by  the  needle  will  correspond  with 
those  on  the  limb.* 

3.  Of  tbe  principal  method  of  plotting,  or  making  a plan  of 
an  estate,  the  following  brief  directions  will  give  the  learner 
some  idea  Suppose  the  estate  measured,  by  taking  a circnit 
round  it  with  the  theodolite,  and  filling  up  the  interior  with  tbe 
chain.  Lay  the  paper  on  w hich  the  plan  is  to  be  drawn  very 
smoothly  on  a dittoing  board ; draw  a pencil  line  from  the  top 
to  the  bottom,  to  represent  the  magnetic  meridian  ; about  the 
middle  of  that  line  make  a point,  on  which  lay  tbe  centre  of  tbe 
circular  protractor,  so  that  the  straight  edge  may  coincide  with 
the  meridian  line  ; place  a weight  above  it,  to  keep  it  steady  in 
that  position,  and  draw  a pencil  line  round  the  edge  of  it. 
Prick  ofT  the  angles  at  the  several  stations  with  a plotting  pin, 
marking  them  I,  2,  3,  Ac.  and  remove  the  protractor. — Consi- 
der where  the  beginning  of  the  work  should  be  placed,  so  that 
the  whole  may  come  within  the  compass  of  the  paper,  and  there 
make  h mark.  Lny  the  fore  edge  of  the  parallel  ruler  from  the 
central  point  where  the  protractor  lay,  to  the  mark  l on  the  pen- 
cilled circle.  Move  the  fore  edge  of  the  ruler  until  it  touches 
the  point  fixed  on  for  the  beginning  of  the  plot;  from  which 
draw  a pencil  line  in  the  proper  direction;  apply  a feather- 
edged  scale  to  this  pencil  line,  so  that  the  division  O may  be  at 
the  beginningofit,  and  prickoif  every  progressive  number  where 
any  offsets  have  been  made;  then  turn  the  scale  across  the  line, 
and  prick  off  the  offsets  on  each  side  of  the  station  line  ; draw 
the  boundary  lines  through  the  oiTset  points,  and  the  first  sta- 
tion will  be  completed.  Proceed  thus  with  each  of  tbe  other 
stations  in  their  order,  till  the  work  comes  to  a close  at  station 
first.  After  the  principal  lines  are  laid  down,  proceed  to  the 
smaller  objects,  till  you  have  entered  every  thing  that  ought  to 
Appear  in  the  plan,  as  bouses,  brooks,  trees,  hills,  gates,  roads, 
mills,  bridges,  Ac.  When  the  whole  Is  plotted,  draw  a line  for 
the  true  meridian,  with  a fieur  He  lit  pointing  north  in  a va- 
cant place,  lay  down  a scale  of  the  proportion  you  have  plotted 
by,  title  the  map  in  conspicioo*  characters,  and  give  it  a border. 

4.  A plan  may  be  copied  in  various  ways.  One  method  is  by 
means  of  a copying  glass,  being  a large  square  of  fine  glass  set  in  a 
frame  which  can  be  raised  up  to  any  angle,  when  the  lower  side  of 
it  rests  on  a table.  The  paper  on  which  the  plan  is  to  be  copied, 
being  fixed  to  the  plan  by  pins  at  the  corners,  the  plan  is  then 
to  be  laid  on  tbe  glass  ; and  by  means  of  a strong  light  placed 
behind  tbe  frame,  every  line  of  the  plan  being  distinctly  seen 
through  the  dean  paper,  may  be  accurately  traced  upon  it 
with  a black  lead  pencil,  and  afterwards  inked  in. 

Another  method  is  as  follows  : Rob  some  sheets  of  cambric 
paper  over  with  nut-oil,  and  place  the  oiled  paper  for  a few 
days  between  sheets  of  blotting  paper.  Wheu  it  is  thoroughly 
dry,  lay  it  upon  the  plan,  with  a weight  above  it,  and  with  a 
plark  lead  pencil  go  over  all  the  lines,  till  you  have  copied  tbe 
whole  upon  the  oiled  paper.  Then,  having  rubbed  one  side  of 
a sheet  of  thin  paper  uniformly  over  with  lead-dust,  lay  the 
rubbed  side  upon  the  drawing  paper,  and  the  oiled  plan  above 

• TbeodolilM  Mil  from  Ite  gnioeu  to  thirty  pound#,  »od  opwuds, 
accordUf  to  their  eoaitructioa. 


It,  and  trace  the  lines  of  the  plan,  pressing  the  tracer  so  as  that 
the  black  lead  under  the  lines  may  be  transferred  to  the  clean 
paper.  Thus  an  accurate  outline  of  the  plan  may  be  obtained, 
which  may  afterwards  be  inked  in. 

Another  method  is  by  the  instrument  called  a Pantograph, 
by  means  of  which  a plan  may  be  copied,  reduced,  or  enlarged, 
very  expeditiously,  and  with  the  greatest  accuracy.  This  in- 
strument is  not  only  useful  in  reducing  plans,  but  it  may  be 
employed  with  equal  facility  in  copying,  reducing,  or  enlarging 
chart/,  maps , profiles,  landscapes,  Ac. 

Another  method  is  by  dividing  tbe  plan  into  small  squares, 
by  means  of  equidistant  parallel  lines,  intersecting  one  another, 
and  then  dividing  the  paper  on  which  the  plan  is  to  be 
copied  into  the  same  number  of  squares,  either  leas  or  greater 
than  those  on  the  plan,  or  equal  to  them,  according  as  you  wish 
the  copy  to  be  less,  or  greater  than,  or  eqnal  to,  the  original. 
Then  observe  in  wbat  squares  the  several  parts  of  the  plan  are, 
and  draw  with  a pencil  similar  parts  in  the  corresponding 
squares  of  the  copy  ; when  the  outline  is  thus  obtained,  it  may 
be  inked  in. — Davidson's  Practical  Mathematics. 

LAND,  in  the  sea  language,  makes  part  of  several  compound 
terms  ; thus  Land-laid,  or  to  lay  the  land,  is  just  to  lose  sight 
of  it.  Land-locked,  is  when  land  lies  all  round  the  ship,  so  that 
no  poiot  of  the  compass  is  open  to  the  sea  : Land  mark,  any 
mountain,  rock,  Ac.  that  serves  to  make  the  land  known  at  sea. 
Land  is  shut  in,  signifies  that  another  part  or  land  hinders  the 
sight  of  that  the  ship  came  from.  J-and  to,  or  so  far  from  shore 
that  it  can  only  be  just  discerned.  I. and  turn,  a wind  that  in 
almost  all  hot  countries  blows  at  certain  times  from  Ihc  shore  in 
the  night.  To  set  the  land,  that  is,  to  see  by  the  compass  bow 
it  bear*. 

Land  Breeze,  a current  of  air,  which,  in  many  part*  within 
the  tropics,  particularly  in  the  West  Indies,  regularly  sets  from 
the  land  towards  the  sea  during  the  night,  and  this  even  on  op- 
posite points  of  the  coast. 

Land  Fall,  the  first  land  discovered  after  a sea  voyage  ; 
hence,  a good  land-fall  implies  a discovery  of  the  land  at  or 
near  the  place  to  which  the  course  was  directed  ; and  a bad 
land  fall  implies  the  contrary. 

Land  Locked,  is  said  of  a harbour  which  is  environed  by 
land  on  all  sides,  so  as  to  exclude  the  prospect  of  (he  sea, 
unless  over  some  intervening  land. — To  Make  the  Land,  is  to 
discover  it  after  having  been  out  of  sight  of  it  for  some  time. 

Land  Mark , any  mountain,  rock,  steeple,  or  tie  like,  near 
the  sea-side,  which  serves  to  direct  ships  passing  by,  how  to 
steer,  so  as  to  avoid  certain  dangers,  rocks,  shoals,  whirlpools, 
Ac. 

Land  Waiter,  sn  officer  of  the  custom-house,  whose  duty  is, 
upon  landing  any  merchandise,  to  examine,  taste,  weigh,  mea- 
sure them,  Ac.  and  to  take  an  account  thereof.  In  some  ports 
they  also  execute  the  office  of  a coast-waiter.  They  are  like- 
wise occasionally  styled  searchers,  and  are  to  attend  and  join 
with  the  patent  searcher  in  the  execution  of  all  rockets  for  the 
shipping  of  goods  to  be  exported  to  foreign  parts  ; and  in  cases 
where  drawbacks  on  bounties  arc  to  be  paid  to  tbe  merchant 
on  the  exportation  of  any  goods,  they,  as  well  as  tbe  patent 
searchers,  are  to  certify  the  shipping  thereof  on  the  debentures. 

Land  Tax,  one  of  the  annual  taxes  raised  upon  the  subject. 
See  Tax.  The  land  tax,  iu  its  modern  shape,  has  superseded 
all  the  former  methods  of  rating  either  properly,  or  persons  in 
respect  of  their  property,  whether  by  tenths  or  fifteenths,  sub- 
sidies on  land,  hydages,  scutages,  or  talliegcs  ; a short  expli- 
cation of  which  will,  however,  greatly  assist  us  in  understand- 
ing our  ancient  laws  and  history.  An  act  passes  annually 
for  the  raising  in  general,  £2,037.027.  9s.  IO|rf.  by  the  above- 
said  tax,  at  4s.  in  the  pound  ; whereof  there  shall  be  raised  in 
the  several  counties  in  England,  according  to  the  proportions 
expressed  in  the  act,  £1,989,073.7*.  ; and  in  Scotland, 

£47,954.  Is.  2d.  by  an  eight  months*  cess  of  £5994.  6s.  I {d.  per 
measure,  to  be  raised  out  of  the  land  rent,  and  to  be  paid  nt 
four  terms,  as  specified  in  the  act,  by  two  months'  amount  each 
time. 

LANPEN.  John,  an  eminent  English  mathematician,  was 
born  at  Pcakirk,  near  Peterborough,  in  January,  1719.  lie 
became  an  early  proficient  in  the  mathematical  sciences,  and 
was  a contributor  to  the  Ladies’  Diary  in  1744,  and  continued 


LAN 


DICTIONARY  OF  M CHAN  1C  A I.  SCIENCE. 


LAN 


557 


his  labours  in  that  useful  little  performance  nearly  till  his  death,  I 
in  January.  1790. 

LANDSCAPE.  See  Painting. 

LANDSMEN,  the  distinctive  appellation  of  those  on  board  a 
ship  who  have  never  before  been  at  sea. 

LANGREL,  or  Lang  rage,  a particular  kind  of  shut,  formed 
of  bolts,  nails,  and  other  pieces  of  iron  tied  together,  and  form- 
ing a sort  of  cylinder,  which  corresponds  with  the  bore  of  the 
cannon  from  which  it  is  discharged,  in  order  td  wound  or  carry 
away  the  masts,  or  tear  the  sails  and  rigging  of  the  adversary. 
It  is  seldom  used  but  by  privateers  or  merchantmen. 

LANGUAGE.  Man,  of  all  animals,  only  is  possessed  of 
speech.  Mere  sound  is,  indeed,  the  sign  of  what  is  pleasurable 
or  painful,  and  it  is,  for  that  reason,  common  to  most  other  ani- 
mals ; for  in  this  manner  do  they  signify  their  feelings  to  each 
other.  But  speech  indicates  what  is  expedient  or  hurtful,  and, 
a natural  consequence,  of  what  is  just  or  unjust.it  is  therefore 
given  to  man,  by  that  great  Being  who  endowed  him  with  con- 
sciousness ; for  a sense  of  good  and  evil  is  peculiar  to  man  alone. 

1.  The  most  intelligent  of  the  brute  creation  frequently  as- 
tonish us  by  actions,  which  can  proceed  only  from  powers  of 
intellect  similar  to  our  own ; the  capacity  of  speech,  then,  is 
the  criterion  of  distinction  between  man  and  the  brute  creation. 
Reason,  the  capital  faculty  and  characteristic  of  man,  would, 
without  this  extensive  power  of  communication,  have  re- 
mained in  inactivity,  its  energies  unexcited,  and  its  faculties 
torpid. 

When  the  influence  of  language  upon  intellect  is  fully  and 
maturely  considered,  it  will  be  found  that  the  most  brilliant 
discoveries  in  philosophy  and  science  are  derived  from  (his 
source.  If  those,  whose  genius  has  dazzled  the  world  with  its 
splendour,  had  been  deprived  of  the  observations  and  the  re- 
searches of  others,  they  would  not  have  risen  above  the  level  of 
the  least  cultivated,  and  most  uninformed.  Take  from  man  the 
use  of  speech,  and  of  visible  signs,  his  intellectual  faculties 
would  indeed  be  circumscribed  within  very  narrow  limits. 

2.  The  human  voice  i«  air  sent  out  from  the  lungs,  and  so  agi- 
tated and  modified  in  its  passage  through  the  wind-pipe  and 
larynx,  as  to  be  distinctly  audible.  The  windpipe  is  that  lube 
which,  on  touching  the  forepart  of  our  throat  externally,  we  feel 
hard  and  uneven  ; it  conveys  air  into  the  lungs  for  the  purpose 
of  respiration  and  speech.  It  consists  of  cartilages,  circular 
before,  that  they  may  resist  external  injury ; but  flattish  on 
the  opposite  side,  that  they  may  not  hurt  the  a**ophagus,  or  gul- 
let, which  lies  close  behind,  and  is  the  tube  which  conveys  food 
into  the  stomach.  These  cartilages  arc  separated  by  fleshy 
membranes;  by  means  of  nhich  the  windpipe  may  be  short- 
ened or  lengthened,  and  when  necessary,  incurvated  without 
inconvenience.  The  upper  part  of  windpipe  is  called  the 
larynx  ; it  consists  of  four  or  five  cartilages,  that  may  be 
expanded  or  brought  together  by  the  agency  of  the  muscles, 
which  operate  nil  at  the  same  lime. 

3.  In  the  middle  of  the  larynx  there  is  a small  aperture 
called  the  glottis,  through  which  the  breath  and  voico  arc 
conveyed,  but  which  when  we  swallow,  is  covered  by  a lid, 
called  the  epiglottis;  for  if  any  part  of  our  food  get  Into 
the  windpipe  by  Ibis  pn«*age.  it  occasions  coughing,  till  it 
is  thrown  out  again.  The  best  authors  have  determined, 
that  the  human  voice  is  produced  by  two  semicircular  mem- 
branes in  the  middle  of  the  larynx,  which  form  by  their  se- 
paration the  aperture  termed  the  glottis.  The  space  between 
them  is  not  more  than  the  tenth  part  of  an  inch  in  width, 
through  which  the  breath  transmitted  from  the  lungs  passes 
with  considerable  velocity.  It  gives,  in  its  passage,  a brisk 
vibratory  motion  to  the  membranous  lips  of  the  glottis,  and 
thus  forms  the  sound  called  voice ; this  is  strengthened  and 
mellowed  by  reverberation  from  the  palate  and  other  cavities 
In  the  mouth  and  nostrils;  and  as  these  are  belter  or  worse 
adapted  for  reverberation,  the  voice  is  more  or  less  harmo- 
nious. 

4.  The  origin  of  language  is  involved  in  much  obscurity.  We 
are  informed  by  the  sacred  historian,  that  the  rudiments  of  lan- 
guage were  given  to  mao  by  his  Maker;  for  Adam  named  ail 
creaturet : wc  must  not,  however,  imagine  that  this  was  a per- 
fect syatem,—  it  was  hut  the  first  step.  It  is  natural  to  sup- 
pose, that  God  taught  our  first  parents  only  such  language  as 


suited  their  present  occasions,  leaving  them  to  enlarge  and 
improve  it  as  their  necessities  required.  Supposing  a period  to 
exist,  when  words  were  uninvented  or  unknown,  men  would 
have  bad  no  other  method  of  communicating  their  feelings  to 
others  than  by  the  cries  of  passion,  accompanied  by  such  ges- 
tures, as  were  expressive  of  emotion.  These  are  the  only  signs 
which  nature  teaches,  and  they  are  intelligible  to  ail.  Were 
two  men,  ignorant  of  each  other's  language,  to  meet  together, 
each  would  endeavour  to  express  himself  by  gesticulation,  by 
signs,  or  by  short  and  sudden  exclnmatlonx  ; which  would  be 
uttered  in  a strong  and  passionate  manner.  These,  gramma- 
rians have  denominated  interjection t,  nud  they  were  undoubt- 
edly the  first  elements  of  speech. 

5.  When  more  enlarged  communication  became  requisite, 
and  names  began  to  be  applied  to  objects,  the  nature  of  the 
object  was  assimilated  as  much  as  possible  to  the  sound  of 
the  name.  To  describe  any  thing  harsh  or  boisterous,  c harsh 
or  boisterous  sound  was  employed ; names  were  never  given  in 
a manner  purely  arbitrary.  In  the  Hebrew*  the  names  of  ani- 
mals given  by  Adam,  hear  a striking  analogy  to  the  individuals 
they  represent.  In  the  infancy  of  language,  nothing  w as  more 
natural  than  to  imitate,  by  the  sound  of  voice,  the  noise  pro- 
duced by  external  objects:  a number  of  words  may  be  disco- 
vered, constructed  upon  this  principle.  When  one  sort  of 
wind  is  said  to  whittle,  and  another  to  roar  ; when  a serpent 
is  said  to  hist;  a lly  to  buzz,  and  falling  timber  to  crash ; a 
stream  to  flow,  and  hail  to  rattle;  the  resemblance  of  the  word 
to  the  thing  signified,  is  plainly  discernible.  The  native  of 
Tahcite,  (usually  but  impropcily  written  Otabcite,)  gives  to  the 
gun  the  appellation  of  tick- tick-boo,  evidently  imitating  the 
cocking  and  report  of  a firelock.  The  cuehow  also  derives  its 
name  from  its  note.  These,  and  a host  of  instances  in  other 
languages,  prove  that  words  were,  originally,  imitative.  As 
the  multitude  of  terms,  however,  increased,  and  the  vast  field 
of  learning  was  filled  up,  words,  by  a thousand  fanciful  and 
irregular  methods  of  derivation  and  composition,  deviated 
widely  from  the  primitive  character  of  (heir  roots,  and  lost  nil 
resemblance  to  the  objects  w hich  they  were  intended  to  repre- 
sent Words  may  he  considered  ns  symbols,  not  as  imita- 
tions ; as  arbitrary  or  instituted,  not  natural,  signs  of  ideas. 

0.  In  the  early  ages  of  the  world,  there  is  every  reason  to 
suppose  that  the  dillerence  of  the  language  in  Europe,  Asia, 
and  Africa,  was  no  more  than  a difference  of  dialects  ; and  that 
(lie  people  of  Greece,  of  Phenicia,  and  of  Egypt,  mutually 
understood  each  other.  The  oriental  origin  of  the  Latin  and 
Greek  is  now  generally  acknowledged  ; and  to  these,  the  Teu- 
tonic dialects  have  an  affinity  ; the  Arabic,  the  Chaldee,  the 
Syriac,  and  the  Ethiopia,  stilt  hear  the  most  striking  resem- 
blance to  the  Hebrew  ; i t the  Welsh,  are  many  words  analogous 
to  it:  the  Celtic,  also,  lias  derived  much  from  this  and  other 
eastern  languages.  The  Hebrew,  then,  if  we  judge  from  these 
remarkable  facts,— from  the  mode  of  its  derivation,  from  iis 
radicals,  or  from  the  simplicity  of  its  structure, — must  undoubt- 
edly be  considered  as  the  priraitvc  or  parent  language. 

7.  An  eminent  linguist  of  the  present  day,  thinks  it  very 
likely  that  the  original  language  was  composed  of  monosyl- 
lables, that  each  had  a distinct  ideal  meaning,  and  only  one 
meaning  ; as  different  acceptations  of  the  word  would  undoubt- 
edly arise,  cither  from  compounding  terms,  or  when  there  were 
but  few  words  in  the  language,  using  them  by  a different  mode 
of  pronunciation,  to  express  a variety  of  things.  Where  this 
simple,  monosyllabic  language  prevailed,  (and  it  must  have 

(irevailed  in  the  first  ages  of  the  world,)  men  would  necessarily 
tave  simple  ideas,  and  a corresponding  simplicity  of  manners. 
The  Chinese  language  is  exactly  such  as  this ; and  the  Hebrew, 
if  stripped  of  its  vowel  points;  ami  its  prefixes,  suffixes,  and 
postfixes,  separated  from  their  combinations,  so  that  they  might 
stand  by  themselves,  would  nearly  answer  to  this  character, 
even  in  its  present  state.  The  same  author,  speaking  of  the 
confusion  of  tongues,  thioks,  that  God  caused  the  workmen 
employed  in  building  the  Tower  of  Babel,  to  articnlatc  the 
same  word  differently, — to  affix  different  ideas  to  the  same 
term,— -and  perhaps,  by  transposing  syllables,  and  interchang- 
ing letters,  to  form  new  terms  and  <-ompounds,  so  that  tha 
mind  of  the  speaker  was  apprehended  by  tho  hearer  in  a con- 
trary sense  to  what  was  intended. 
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LANGUOR,  among  Physicians,  signifies  great  weakness  and 
ioss  of  strength,  attended  with  a dejection  of  mind ; so  that 
the  patients  can  scarce  walk  or  even  stand  upright,  but  are 
apt  to  faint  away. 

LANIARD,  or  Lankier*,  a short  piece  of  rope  or  line,  fast- 
ened to  several  machines  in  a ship,  and  serving  to  secure  them 
in  a particular  place,  or  to  manage  them  more  conveniently  ; 
such  are  the  laniards  of  the  gun  ports,  the  laniards  of  the  buoy, 
the  laniard  of  the  cat-hook,  &c.  Tire  principal  laniards  used 
in  a ship  are  those  employed  to  extend  the  shrouds  and  stays 
of  the  mast  by  their  communication  with  the  dead-eyes  and 
hearts,  so  as  10  form  a sort  of  mechanical  power  resembling 
that  of  a tackle.  The  following  is  the  manner  in  which  those  la- 
niards are  fixed  in  the  dcad-cses;  one  end  of  the  laniard  is 
thrust  through  one  of  the  boles  in  the  upper  dead-eye,  and  then 
knotted  to  prevent  it  from  drawing  out ; the  other  end  is  then 
passed  through  one  of  the  holes  in  the  lower  dead-eye,  whence 
returning  upward,  it  is  inserted  through  the  second  hole  in  the 
upper  dead-ej  e,  and  next  through  the  second  in  the  lower  dead- 
eye,  and  finally  through  the  third  holes  in  both  dead-eyes.  The 
end  of  tbo  laniard  being  then  directed  upwards  from  the  lowest 
dead-eye,  is  stretched  as  sliir  as  possible  by  the  application  of 
tackles,  and  that  the  several  parts  of  it  may  slide  with  more  faci- 
lity through  the  holes  in  the  dead-eyes,  it  is  well  smeared  with 
hog’s  lard  or  tallow,  so  that  the  strain  is  immediately  communi- 
cated to  all  the  turns  at  once. 

LANISTKK,  in  Antiquity,  is  sometimes  used  to  signify  an 
executioner,  but  more  frequcnily  for  a master  gladiator,  who 
taught  the  use  of  arms,  and  had  always  people  under  him 
ready  to  exhibit  shows  of  that  kind.  For  this  purpose,  they 
either  purchased  gladiators,  or  educated  children  in  that  art, 
that  had  been  exposed. 

LANIUS,  the  Shrike,  in  Natural  History,  a genus  of  birds 
of  the  order  pica;.  There  are  lifty-six  species.  The  great 
shrike  is  about  the  length  of  ten  inches,  and  found  in  France  in 
great  numbers,  but  rare  in  England.  It  subsists  on  insects 
and  small  birds,  seizing  the  last  by  the  throat  and  strangling 
them,  and  then  fixing  them  on  a thorn,  from  which  it  tears  them 
piecemeal  and  devours  them.  To  decoy  them  within  its  reach. 

It  imitates  the  song  of  many  birds,  which  approach,  delighted 
by  the  sounds,  and  unsuspicious  of  the  danger.  It  is  a fnvou-  , 
rite  bird  with  husbandmen,  as  it  is  considered  by  them  a mor- 
tal enemy  to  rats,  mice,  and  other  species  of  verntin.  It,  how- 
ever, prefers  mountainous  and  secluded  situations  to  the  neigh-  t 
bourhood  of  mankind. 

The  red- backed  shrike  is  much  more  frequently  to  be  met  • 
with  in  this  country  than  the  last  species.  It  is  particularly 
fond  of  grasshoppers  and  beetles,  which,  as  indeed  various 
other  articles  of  its  food,  it  will  stick  upon  a thorn. 

LANTERN,  a well  known  machine,  of  which  there  are  many 
used  in  a ship,  such  as  poop-lantcras,  top-lanterns,  signal-lan- 
terns, store-room  lanterns,  powder-room  lanterns,  &c. 

LANTERN,  in  Architecture,  a little  dome  raised  over  the 
roof  of  a building,  to  give  light,  and  serve  as  a crowning  to  the 
fabric. — The  term  lantern  is  also  used  for  a square  cage  of 
carpentry,  placed  over  the  ridge  of  a corridor  gallery,  between 
two  rows  of  shops,  to  illumine  them,  like  that  of  the  Royal 
Exchange,  London. 

Dark  Lantern,  one  with  one  opening,  which  may  also  be 
Hosed  up  when  the  light  is  to  be  entirely  hid,  or  open  when 
there  is  occasion  for  the  assistance  of  the  light  to  discover  some 
object. 

Magic  Lantern,  an  optical  machine,  whereby  little  painted 
images  arc  represented  so  much  magnified,  as  to  be  accounted 


this : A II C D is  intended  to  represent  a tin  lantern,  from 
whose  side  there  proceeds  a square  tnbe  bn  k ime,  consisting 
of  two  parts;  the  outermost  of  which,  n k Im,  slides  over  the 
other,  so  as  that  the  whole  tube  may  be  lengthened  or  shortened 
by  that  means.  In  the  end  of  the  arm  nkim,  is  fixed  a convex 
giass,  kl;  about  He  there  is  a contrivance  for  admitting  and 
placing  an  object.  He,  painted  in  dilute  and  transparent  colours, 
on  a plane  thin  glass ; which  object  is  there  to  be  placed  in- 
verted. This  is  usually  some  ludictous  or  frightful  represen- 
tation. the  more  to  divert  the  spectators. 

LAPIDARY.  The  cutting  and  polishing  of  gems  is  the 
work  of  the  lapidary,  and  is  in  general  thus  performed  ; The 
form  most  proper  to  he  given  to  any  particular  gem  being 
determined  on,  it  is  cemented  to  the  end  of  a stick,  and  the 
different  facets  are  formed  by  a mill  contrived  for  the  purpose. 
This  mill  is  a plate  of  copper,  or  an  alloy  of  lead  and  tin,  to 
which  an  horizontal  motion  is  given  by  very  simple  machinery, 
and  the  surface  of  w hich  is  charged  either  with  diamond  pow  - 
der and  oil,  or  with  fine  emery  and  water.  A thick  peg  of  wood, 
called  a gauge,  pierced  with  small  holes  in  all  directions,  is  set 
upright  ou  the  lapidary’s  bench,  close  to  the  mill,  and  the  pro- 
cess of  forming  the  facets  thus  takes  place.  The  stone  is  placed 
on  the  surface  of  the  mill,  the  opposite  end  of  the  stick  to  which 
it  is  cemented  being  insetted  in  one  of  the  holes  of  the  gauge. 
In  this  position  it  is  kept  steady  by  the  workman  with  the 
right  hand,  whilst  with  the  other  he  puts  the  mill  in  motion. 
The  skill  of  the  lapidary  depends  on  regulating  the  velocity  of 
the  mill,  and  pressing  with  more  or  less  force  on  the  stick,  with 
an  almost  imperceptible  tendency  to  one  or  other  direction  in 
different  stages  of  the  work,  examining  each  facet  at  very  short 
intervals,  in  older  to  give  as  great  precision  as  possible  to  its 
size  and  form.  This  part  of  the  business  being  completed,  the 
cutting  mill  is  taken  out,  aud  replaced  by  one  of  brass,  on 
which  the  polishing  is  performed  by  means  of  fine  emery, 
tripoli,  and  lotton-stoue.  exactly  in  the  same  manner  as 
is  practised  in  the  first  stage  of  the  process  for  setting  the 
facets. 

LAPIDESCENT,  any  thing  which  has  the  faculty  of  petrify- 
ing, or  turning  bodies  to  n stony  nature.  The  older  naturalist! 
speak  of  laoidescent  juices. 

LAPIS,  in  general,  is  used  to  denote  a stone  of  any  kind. 

LAPLYS1A,  nr  Sea-Hare,  a genus  of  marine  animals 
belonging  to  the  class  of  vermes. 

LAPSANA,  hi/jpletntrt,  a genus  of  plants  belonging  to  the 
ayngenesia  class,  and  in  tbo  natural  method  ranking  under  the 
4i>lli  order,  composite. 

LAPSE,  in  Ecclesiastical  Law,  a slip  or  omission  of  a patron 
to  present  a clerk  to  a benefice  within  six  months  of  its  being 
void ; in  which  case,  the  bcnofice  is  said  to  bo  in  lapse,  or 
lapsed,  and  the  right  of  presentation  devolves  to  the  ordi- 
nary. 

LAPSED  Legacy,  is  where  the  legatee  dies  before  the 
testator,  or  where  a legacy  is  given  upon  a future  contingency, 
and  the  legatee  dies  before  the  contingency  happens. 

LAP-SIDED,  the  state  of  a ship  which  is  built  in  such  a man- 
ner as  to  have  one  side  heavier  than  the  other,  and  by  conse- 
quence to  retain  a constant  heel  or  inclination  towards  the  hea- 
viest side;  unless  when  she  is  brought  upright  by  plucing  a 
greater  quantity  of  the  cargo  or  ballast  on  the  other  side. 

LAQUEARIUS,  a kind  of  master  wrestler,  or  champion, 
among  the  ancients,  who  in  one  hand  held  a laqucus,  i.e.  a 
sort  of  snare,  wherewith  to  embarrass  and  entangle  his  anta- 
gonist, and  in  the  other  a poniard  to  stab  him. 

LAQUER1NG,  the  laying  on  metals  coloured  or  transparent 
varnishes,  to  produce  the  appearance  of  a different  colour  in 
the  metal,  or  to  preserve  it  from  rust.  Thus,  laquered  brass 
appears  gilt ; and  tin  is  made  yellow.  Seed-lao  is  the  chief 
composition  for  laquers,  but  turpentine  makes  a cheaper 
laquer. 

To  imitate  GUHing  on  Brats,  take  one  ounce  of  turmeric,  add 
a drachm  of  saffron,  and  another  of  arnotto,  and  add  to  these  a 
pint  of  spirits  of  wine.  Place  the  bottle  in  a moderate  heat, 
shake  it  frequently  for  several  days,  and  in  the  end  vou  will 
procure  a fine  yellow.  Add  now  three  ounces  of  seed-lac,  and 
when  this  is  dissolved,  strain  off  the  mixture:  or  you  may  mix 
one  ounce  of  turmeric  root  gtound,  half  a drachm  of  dragon's 
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blood,  and  a pint  of  spirits  of  wine.  Saffron  is  sometimes  used 
to  form  the  body  of  colour  in  this  laqucr,  instead  of  the  tur- 
meric; it  makes  a warmer  but  more  expensive  yellow,  and  as 
turmeric  has  the  advantage  in  forming  a mueh  stronger  tinge 
in  spirits  of  wine,  it  receives  the  preference.  Aloes  and  gam- 
boge are  also  sometimes  used  in  laqucrs  for  brass : aloes  are 
not  necessary  where  turmeric  or  saffron  is  used;  and  the  gam- 
boge, though  a strong  juice  in  water,  affords  but  a weak  tinge 
in  spirits  of  wine. 

A Laqusr  for  Tin,  to  imitate  a Ytilotc  J! fetal.  Take  one  ounce 
of  turmeric  root,  of  dragon's  blood  two  drachms,  and  one  pint 
of  spirits  of  wine ; add  a sufficient  quantity  of  seed-lac. 

A Laquer  for  Locks,  Seed-lac  varnish  alone,  or  with  a 
little  dragon's  Mood  ; or  a compound  varnish  of  equal  parts  of 
seed-lac  and  resin,  with  or  without  the  dragon's  blood. 

A Gold-coloured  Laquer  for  Gilding  Leather.  The  gilt  leather 
used  for  skreens,  room-borders,  8tc.  is  leather  covered  with 
silrer  leaf,  aod  laqucred  with  Ihe  following  composition  : Take 
four  pounds  and  a half  of  fine  white  resin,  of  common  resin  the 
same  quantity,  of  gom-sandarnch  two  pounds  and  a half,  and 
of  aloes  two  pounds;  bruise  those  which  are  in  great  pieces, 
mix  them  together,  put  them  into  an  earthen  pot  over  a good 
charcoal  tire,  or  any  Are  without  flame.  Melt  all  the  ingredients, 
stirring  them  well  with  a spatula,  that  they  may  be  thoroughly 
mixed,  and  prevented  also  from  Sticking  to  the  bottom  of  the 
pot.  When  they  are  perfectly  melted  and  mixed,  add  gra- 
dually to  them  seven  parts  of  lin«eed  oil,  and  stir  the  whole 
with  the  spatula.  Make  the  liquid  boil,  stirring  it  all  (be  time, 
to  prevent  the  sediment  from  sticking  to  the  bottom  of  the  ves- 
sel. When  the  varnish  is  boiled  seven  or  eight  hours,  add 
gradually  half  an  ounce  of  litharge,  or  half  an  ounce  of  red- 
Icad,  aod  when  they  arc  dissolved,  pass  the  varnish  through  a 
linen  cloth,  or  Haunt!  bag.  The  way  of  knowing  when  the  var- 
nish is  sufficiently  boiled,  is  by  taking  a little  on  some  instru- 
ment, and  if  it  draws  out  and  is  ropy,  and  ttioks  to  the  fingers, 
drying  on  them,  it  is  prepared. 

LAQUEUS,  in  Surgery,  a kind  of  ligature,  so  contrived, 
that,  when  stretched  by  any  weight,  or  the  like,  it  draws  up 
close.  Its  use  is  to  extend  broken  or  disjointed  bones,  to 
keep  them  in  their  places  while  they  are  set,  and  to  bind  the 
parts  close  together. 

LARBOARD,  a name  given  by  seamen  to  the  left  side-of  a 
ship  when  the  spectator’s  face  is  turned  in  the  direction  of 
the  head. 

Larboard-TWA,  is  when  a ship  is  close  hauled,  with  the  wind 
blow  ing  on  her  larboard  side. 

La r hoard- War  cA.  a division  of  a ship's  company  on  duty 
while  the  other  is  relieved  from  it.  See  tuc  article  Watch. 

LARBOWLINES,  a cant  term  used  by  tbc  boatswain’s 
mates,  implying  the  larboard  watch. 

LARCENY,  or  Theft,  by  contraction  for  latrocing , /a/roci- 
fiiam,  is  distinguished  by  the  law  into  two  sorts : the  one 
called  simple  larceny,  or  plain  theft , unaccompanied  with  any 
other  atrocious  circumstance ; and  mixed  or  compound  larceny, 
which  also  includes  in  it  the  aggravation  of  a taking  from  one's 
house  or  person.  I.  Simple  larceny,  when  it  is  the  stealing  of 
goods  above  the  value  of  twclvepence,  is  called  grand  larceny; 
when  of  goods  to  that  value,  ornnder,  is  petty  larceny : offences, 
which  are  considerably  distinguished  in  their  punishment,  but 
not  otherwise.  Nee  Turin.  2.  Mixed  or  compound  larceny,  is 
such  as  has  all  the  properties  of  the  former,  but  is  accom- 
panied with  either  one  or  both  of  the  aggravations,  of  a taking 
from  one’s  house  or  person. 

LARD,  the  fat  of  swine,  which  differs  in  its  situation  from 
that  of  almost  every  other  quadruped,  as  it  covers  the  animal 
all  over,  and  forms  a thick,  distinct,  and  continued  layer  be- 
twixt the  flesh  and  the  skin,  somewhat  like  the  blubber  in 
whales,  applicable  to  various  purposes  both  culinary  and  medi- 
cinal ; and  particularly  to  the  composition  of  ointments.  The 
usual  mode  of  preparation  is  to  melt  it  in  a jar  placed  in  a ket- 
tle of  water,  and  in  this  state  to  boil  it.  and  run  it  into  bladders 
that  have  been  cleaned  with  great  care.  The  smaller  the  blad- 
ders are,  the  better  the  lard  will  keep.  The  fat  which  adheres 
to  the  parts  connected  with  the  intestines  differs  from  com- 
mon lard,  and  is  preferably  employed  for  the  greasing  of  car- 
riage wheels. 


LARES,  among  the  ancients,  derived  by  Apnlins  De  Deo 
Socratis,  from  larfamiliaris,  a kind  of  domestic  genii,  or  divi- 
nities, worshipped  in  houses,  and  esteemed  the  guardians  and 
protectors  of  families,  supposed  to  reside  more  immediately  in 
the  chimney  corner.  The  lares  were  distinguished  from  the 
mates,  as  the  former  were  supposed  to  preside  over  bouse- 
eepiog,  the  servants  in  families,  and  domestic  affairs;  and 
the  latter  were  the  protectors  of  the  masters  of  families,  their 
wives,  and  children.  Accordingly,  the  lares  were  dressed  in 
short  succinct  habits,  to  shew  their  readiness  to  serve ; and 
they  held  a sort  of  cornucopia  in  their  hands,  as  a signal  of 
hospitality  and  good  housekeeping.  According  to  Ovid,  there 
were  generally  two  of  them,  who  wero  sometimes  represented 
with  a dog  at  their  fceL  The  lares  are  also  called  penates, 
and  were  worshipped  under  the  figures  of  little  rnarmonsets,  or 
images  of  wax,  silver,  or  earthenware. 

LA  ROE.  a phrase  applied  to  the  wind  when  it  crosses  the 
line  of  a ship's  course  in  a favourable  direction,  particularly  on 
the  beam  or  quarter;  for  instance,  if  a shin  is  steering  west, 
the  wind  in  any  point  of  the  compass  to  the  eastward  of  the 
south  or  north,  may  be  called  large,  unless  it  is  directly  east, 
and  then  it  is  said  to  be  right  aft. 

Sailing  Large,  is  therefore  the  act  of  advancing  with  a large 
wind,  so  as  that  the  sheets  are  slackened  and  flowing,  and  the 
bow  lines  entirely  disused.  This  phrase  is  generally  opposed  to 
sailing  close-hauled,  or  with  a scant  wind,  in  which  situation 
the  sheets  and  bowlines  are  extended  as  much  as  possible. 

LARMIER,  in  Architecture,  a flat  square  member  of  the 
cornice  below  the  cioasium,  and  jets  out  farthest ; being  so 
called  from  its  use,  which  is  to  disperse  the  water,  and  cause 
it  to  fall  at  a distance  from  the  wall,  drop  by  drop,  or  as  if  by 
tears,  the  French  word  larm  signifying  a tear. 

LARUS,  the  Gull,  in  Natural  History,  a genus  of  birds  of 
the  order  anseres.  They  inhabit  principally  the  northern  cli- 
mates, subsisting  on  carrion,  and  on  fishes.  Gmelin  reckons 
fifteen  species,  and  Latham  nineteen. — L.  marinus,  is  twenty- 
nine  inehes  in  length,  and  of  the  weight  of  five  pounds.  It  is 
found  in  various  parts  of  England,  and  on  most  of  tbc  northern 
coasts  of  Europe.  It  breeds  in  the  most  elevated  cliffs,  laying 
its  eggs  on  heaps  of  dung  deposited  by  various  birds.  It  feeds 
principally  on  fishes,  bat  sometimes  attacks  birds.  The  herring- 
gull,  somewhat  less  than  the  former,  frequents  the  same  situ- 
ations, and  subsists,  like  that,  chiefly  upon  fish.  In  the  herring 
season  it  is  seen  watching  the  nets  of  the  fishermen,  and  is 
daring  enough  frequently  to  seise  its  prey  from  the  boats  and 
nets. — The  common  gull,  sixteen  inches  long,  and  about  a 
pound  in  weight,  breeds  on  the  rocks  and  cliffs  on  the  British 
coasts;  and  on  the  banks  of  the  Thames,  near  its  union  with 
the  sea,  may  be  seen  in  immense  numbers,  picking  op  the 
worms  and  small  fishes  deposited  by  the  tide.  It  will  also 
follow  the  course  of  the  plough  over  the  fields,  to  pick  up  the 
insects  and  worms  which  are  thrown  up  by  it — The  black-cap, 
or  pewit  gull,  breeds  in  the  fens  of  Lincolnshire  and  Cam- 
bridgeshire, and,  after  the  season  of  breeding  is  over,  returns 
to  the  coasts.  The  old  birds  of  this  species  are  both  rank  and 
tough,  bnt  the  young  are  eaten  by  many  persons,  and  were 
formerly  much  admired  for  the  table,  taken  so  young  as  to  be 
unable  to  fly. — The  brown  gull  weighs  about  three  pounds.  It 
is  more  frequent  in  tho  cola  than  in  tho  warmer  latitudes,  and 
is  perhaps  the  most  daring  and  fierce  of  all  the  species.  In  the 
Faro  islands,  lambs  are  stated  to  be  often  torn  to  pieces  by  it. 
and  carried  to  its  nest.  On  the  island  of  Foula,  however,  it 
is  said  to  be  highly  valued  on  account  of  Its  enmity  to  the 
eagle,  which  it  attacks,  and  follows  with  the  most  animated 
hostility.  Its  feathers  are  Ihooght  by  many  to  eoual  those  of 
the  goose. — The  tarrock  breeds  in  Scotland,  and  is  found  su 
far  north  as  Spitsbergen.  It  is  an  attendant  on  the  progress 
of  whales  and  other  large  fishes,  which  drive  the  smaller  inha- 
bitants of  the  ocean  into  orceks  and  shallows,  where  the  tar- 
rocks suddenly  dart  on  them,  ensuring  always  an  easy  and  full 
repast  The  tarrock  and  its  eggs  arc  food  for  the  Greenlanders, 
and  of  their  skins  are  made  caps  and  garments. 

LARVA,  in  Natural  History.  The  larva  state  of  insects,  in 
general,  denotes  caterpillars  of  ell  kinds.  The  caterpillar 
state  is  that  through  which  every  butterfly  must  pass  before  it 
arrives  at  its  perfection  and  beauty. 
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LASHERS,  are  properly  those  rope*  only  which  bind  fast 
the  tackle*  and  the  breeches  of  the  ordnance,  when  they  are 
baled  or  made  fast  within  board. 

LASHING,  which  denote*  a piece  of  rope  used  to  fasten  or 
secure  any  moveable  body  in  a ship, or  about  her  masls,  sail*,  and 
rigging,  is  chiefly  used  for  binding  up  to  the  ship's  side  muskets, 
butts  of  water  or  beer,  or  pieces  of  limber  to  make  spare  top- 
masts. 

LASKETS,  small  lines  like  hoops,  sewed  to  the  bonnets  and 
drabblers  of  a ship,  to  lash  or  lace  the  bonnets  to  the  courns, 
or  the  drabblers  to  the  bonnets. 

LASKING.  Is  much  the  same  with  going  larger  or  veering; 
that  is,  going  with  a quarterly  wind.  See  the  article  Vr.BR. 

LASSITUDE,  or  Weariness,  in  Medicine,  a morbid  sensa- 
tion. that  come*  on  spontaneously,  without  any  previous 
motion,  exercise,  or  lahour.  This  is  a frequent  symptom  in 
acute  distempers  : it  arises  either  from  an  increase  of  bulk,  a 
diminution  of  proper  evacuation,  or  too  great  a consumption  of 
the  fluids  necessary  to  maintain  the  spring  of  the  solids,  or 
from  a vitiated  secretion  of  that  juice. 

LASTAGE,  signifies  the  ballast  or  lading  of  a ship. 

LATEEN  Sail,  a triangular  sail,  frequently  used  by  xebecs, 
polacres,  fettees,  and  other  vessels  navigated  in  the  Medi- 
terranean sea. 

L’ ATELIER  de  l'Inprimeur,  the  Printing  Prett,  is  doe  to 
the  innovating  spirit  of  Monsieur  Bode,  who  composed  this 
asterism  out  of  some  distinct  but  unformed  stars  situated  in  the 
Milky  Way,  and  Eastward  ofCnnis  Major’s  head:  Boundaries 
and  Contenie:  north,  by  Monoceros,  east,  by  Canis  Major; 
south,  by  Argo  Navis;  and  west  by  Monoceros,  Argo  Navis, 
and  Pyxis  Nautica. 

LATERAL  Equation,  is  a term  used  by  some  old  authors 
for  w-hat  is  now  more  commonly  called  a Simple  Equation. 

LATH,  in  Building,  a long,  tbin,  and  narrow  slip  of  wood, 
nailed  to  the  rafters  of  a roof  or  ceiling,  in  order  to  sustain  the 
covering. 

Lath-Bricks,  a particular  sort  of  bricks,  made  in  some 
parts  of  England,  of  twenty-two  inches  in  length  and  six  in 
breadth,  which  are  used  in  the  place  of  laths  or  spars,  sup- 
ported by  pillars  in  casts,  for  the  drying  of  malt.  This  is  an 
excellent  contrivance ; for  besides  that  they  are  not  liable  to 
lire,  as  the  wooden  laths  are,  they  retain  the  heat  vastly  better; 
so  that  being  once  heated,  a very  small  quantity  of  fire  will 
keep  them  so. 

LATHE,  a very  useful  engine  for  the  turning  of  wood,  ivory, 
metals,  and  other  materials.  The  invention  of  the  lathe  is 
very  ancient.  Diodorus  Siculus  says,  the  first  who  used  it  was 
a grandson  of  Daedalus,  named  Talus.  Pliny  ascribes  it  to 
Theodore  of  Samoa,  and  mentions  one  Thericles,  who  rendered 
himself  very  famous  by  his  dexterity  in  managing  the  lathe. 
With  this  instrument  the  ancients  turned  all  kinds  of  vases, 
many  whereof  they  enriched  with  figures  and  ornaments  in 
basso  relievo.  The  lathe  is  composed  of  two  wooden  cheeks  or 
sides,  parallel  to  the  horizon,  having  a groove  or  opening 
between ; perpendicular  to  these  are  two  other  pieces  called 
puppets,  made  to  slide  between  the  cheeks,  and  to  be  fixed 
down  to  any  poiat  at  pleasure.  These  have  two  pointj, 
between  which  the  piece  to  be  turned  is  sustained  ; the  piece  is 
turned  round,  backwards  and  forwards,  by  means  of  a string 
put  round  it,  and  fastened  close  to  the  end  of  a pliable  pole, 
and  underneath  to  a treadle  or  board  moved  with  the  foot. 
There  is  also  a rest  which  bears  up  the  tool,  and  keeps  it 
steady.  As  it  is  the  nse  and  application  of  this  instrument  that 
makes  the  greatest  part  of  the  art  of  taming,  we  shall  notice  it 
hereafter  under  that  word  ; at  present  we  shall  give  a particular 
description  of  Maudtley't  Lathe , as  well  as  the  maoner  of 
applying  its  various  parts  to  one  another. 

Mat uhley't  Lathe,  is  shewn  at  large  in  the  plate.  A Is  the 
great  wheel,  with  four  grooves  on  the  litn.  This  wheel  is 
worked  by  a crank  B and  trundle  C,  in  the  common  way,  by  a 
catgut  string,  wbich  in  going  round  the  wheel  passes  also 
round  a smaller  wheel  D.  called  the  mandrel.  This  mandrel 
lias  on  Its  circumference  four  grooves,  of  different  diameters, 
for  giving  it  different  velocities,  corresponding  with  the  four 
grooves  on  the  great  wheel  A.  To  make  the  same  baud  soit, 
when  applied  to  ail  the  different  grooves  on  the  mandrel  D, 


the  great  wheel  A can  be  raised  or  lowered  by  mean*  of  the 
screw  a,  and  another  at  the  end  of  the  axle  ; and  the  connect- 
ing rod  e can  be  lengthened  or  shortened  by  screwing  the 
hooks  at  cadi  end  of  it.  further  out  of  it,  or  more  into  it. 

The  end  M of  the  mandrel  D is  pointed,  and  works  in  a hole 
in  the  end  of  a screw,  passing  through  the  standard  E,  fig.  1 ; tho 
other  end  of  tho  bearing  F,  fig.  2,  is  conical,  and  works  in  a 
conical  socket  in  the  standard  F,  1 ; hence,  by  tightening  up  the 
screw  in  K,  the  conical  end  F may  at  any  time  be  made  to  fit 
its  socket:  the  puppet  G has  a cy limit ic  hole  through  its  lop, 
to  receive  the  polished  pointed  rod  d,  which  is  moved  by  the 
screw  e,  and  fixed  by  the  screw  f ; the  whole  puppet  is  fixed 
on  the  triangular  prismatic  bar  If,  by  a clamp,  fig.  8.  the  ends 
of  which,  a h,  pas*  through  holes,  h,  in  the  bottom  of  the  pup- 
pet under  the  bar,  and  the  hole  is  fixed  by  the  screw  c pressing 
against  it:  by  this  means,  the  poppet  can  be  taken  off  the  bar 
without  first  taking  off  the  standard  1.  as  in  thecommon  lathes, 
and  the  triangular  bar  is  found  to  be  preferable  to  the  double 
rcctanglar  one  in  common  use. 

The  rest  J,  in  three  pieces,  is  a similar  contrivance;  see 
figs.  3,  4,  and  & 

Fig.  4.  is  a piece,  the  opening  «,  h,  c,  in  which  is  laid  npon 
the  bar  If,  fig.  1 ; the  four  legs  dddd  of  fig.  6,  are  then  pat  up 
under  the  bar  (into  the  recesses  in  fig.  4.  which  are  made  to 
receive  them)  so  that  the  notches  inddddmttj  be  level  with  the 
top  of  fig.  4,  the  two  beads  e/in  fig.  3,  are  then  slid  into  the 
notches  in  the  top  ot dddd  fig.  4,  to  keep  the  whole  together; 
the  groove  (receives  a corresponding  piece  on  ef,  fig.  3,lokcep 
it  steady,  the  whole  of  fig.  3 has  a metallic  cover,  to  keep  the 
chips  out  of  the  grooves. 

It  is  plain,  that  by  tightening  the  screw  4 in  the  bottom  of 
fig.  4,  the  whole  will  be  fixed  and  prevented  from  sliding  along 
the  bar  H,  and  fig.  3,  from  sliding  in  a direction  perpendicular 
to  the  bar ; the  piece  /,  fig.  3,  on  which  the  tool  is  laid,  can  he 
raised  or  lowered  at  pleasure,  and  fixed  by  the  screw  m. 

On  the  end  n of  the  spindle  P,  figs.  I and  2,  it  screwed  oc- 
casionally an  universal  chuck  for  holding  any  kind  of  work  which 
is  to  he  turned  (see  fig.  6 ).  A is  the  female  screw  to  rcocive 
the  screw  n,  fig.  I ; near  the  bottom  of  the  screw  A is  another 
screw  B B,  which  is  prevented  from  moving  endways  by  a col- 
lar in  the  middle  of  it  fixed  to  the  screw  A : one  end  of  the 
screw  B B is  cut  right-handed,  and  the  other  left-handed ; so 
that  by  turning  the  screw  one  way,  the  two  nuts  E F will  recede 
from  each  other,  or  by  turning  it  the  contrary  way,  they  will 
advance  towards  each  other;  the  two  nuts  EF  pass  through 
an  opening  in  C,  and  project  beyond  the  same,  earrying  jaws 
like  those  of  a vice,  by  which  the  subject  to  he  turned  is  held. 

For  turning  faces  of  wheels,  hollow  work,  Sec.  where  great 
accuracy  is  wanted,  Maudsleg  has  contrived  an  ingenious  appa- 
ratus which  he  calls  a slide- tool,  represented  by  fig.  7.  where 
E E K is  the  opening  to  receive  the  bar  II,  fig.  1,  and  is  fixed  by 
the  clamp,  fig.  8,  as  before  described  ; the  tool  for  cutting,  Ac. 
is  fixed  in  the  two  holders  b b by  their  screws  ; these  holders 
are  fastened  to  a sliding-plate  a,  which  can  be  moved  back- 
wards and  forwards  by  the  screw  c,  causing  the  tool  to  advance 
or  recede ; fig-  9,  represents  the  under  aide  (turned  upward)  of 
the  part  A A,  in  which  the  screw  e is  seen  fixed  at  each  end, 
and  (be  nut  d,  which  is  attached  to  the  nnder  side  of  the  plate 
a , working  upon  it.  When  it  is  necessary,  as  in  the  turning  of 
the  inside  of  cones,  See.  that  the  tool  should  not  be  parallel 
to  the  spindle  P,  the  screw  e and  another  similar  one  behind 
must  be  loosened,  the  tool  set  at  the  proper  angle,  and  then  be 
screwed  tight  again. 

To  make  the  piece  A A move  trnly  when  it  is  tamed  round, 
there  is  a hole  f.  fig.  9.  to  receive  a knob  g.  fig.  14,  upon  the 
plate  B,  which  acts  as  n centre,  and  keeps  it  in  its  place  ; there 
are  three  holes  on  each  side  in  the  plate  B,  fig.  12,  to  pat  the 
screw  e in  at  different  times,  thus  giving  the  tool  a greater 
range  than  the  circular  openings  SS  will  admit.  The  part 
E E E B,  represented  separately  and  inverted  in  fig.  10,  is  of 
cast  iron,  and  has  a screw  A working  in  it  similar  to  fig.  9 ; the 
nut  of  this  screw  is  attached  to  the  bottom  of  the  slide  H,  fig. 
11,  at  t,  which  slides  in  the  groove  i,  figs.  7 and  10:  at  one 
end  of  it  is  a box  containing  a screw  m,  hereafter  described, 
and  at  the  other  is  a frame  of  brass  KK.  Near  the  same  end 
of  the  slide  is  a pin  L,  projecting  above  the  plate,  which  is  pat 
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through  an  opening,  J,  In  fig.  12,  to  steady  it;  while  the  other 
end  C of  fig.  12,  is  pat  through  an  opening  M in  the  box  D,  fig. 
11.  In  the  part  Cis  an  oblique  slit  ll  to  receive  a stub  which 
projects  from  the  bottom  of  the  nut  n,  worked  by  the  screw  m, 
H-  11  ; by  this  arrangement  it  is  obvious  that  if  the  screw  n is 
worked,  the  stub  of  the  nut  a,  acting  against  the  slide  of  tbe  slit 
ll  as  an  inclined  plane,  will  move  it  backwards  or  forwards 
through  the  opening  M ; a metal  cover  r,  fig.  14,  is  occasionally 
put  over  the  opening  for  tbe  nut  n and  screw  m,  to  prevent  the 
chips  from  falling  in. 

Near  the  four  cornera  of  the  frame,  fig.  12,  are  four  small  pro- 
jections o ooo,  with  inclined  sides,  that  fit  iutothe  four  openings 
pppp  of  tig*.  13,  and  7,  these  openings  are  cut  out  in  two  brass 
plute.s,  screwed  on  at  right  angles  to  the  plates  B B,  figs.  7,  and 
13  ; the  ends  y q qq  of  these  plates  slide  between  the  edges  of 
the  frame  K K and  the  box  D,  so  as  to  prevent  any  other  mo- 
tion than  a vertical  one. 

When  this  eluU-taol  is  used,  tbe  puppet  O is  to  be  removed 
or  pushed  back  further  from  F,  and  tbe  tool  is  put  upon  the 
bar  H,  fig.  1.  and  fixed  in  the  place  of  the  rest  J,  by  the  clamp 
fig.  8;  tbe  distance  from  the  centre  n is  adjusted  by  tbe  screw 
A,  which  moves  tbo  slide,  fig.  ll.  in  the  grooves  i,  figs.  7,  and 
10,  with  the  whole  apparatus  upon  it;  by  tbe  screw  m,  figs.  7, 
and  ll,  as  before  described,  tbe  slide,  fig.  12,  may  be  moved  in 
a direction  perpendicular  to  tbe  bar  H,  fig.  1 ; and  its  projections 
a « acting  against  the  alits  p p,  figs.  7,  and  13,  as  inclined  planes, 
will  raise  or  lower  the  plate  B as  is  required. 

The  tool,  which  has  been  before  fixed  in  tbe  holders  bb,  can 
be  set  at  tbe  proper  angle,  by  loosening  the  screw  #.  as  pre- 
viously described  : and  lastly,  tbe  tool  with  the  holders  and 
slider  o can  be  advanced  or  withdrawn  by  working  the  screw 
•.  The  nuts  of  the  screws  e,  and  A,  fig.  7,  arc  not  screwed  fast 
to  the  sliding  plates,  but  arc  held  by  two  pins  t.  fig.  11,  which 
fit  into  grooves  u,  fig.  10,  io  each  side  of  the  not ; by  these 
means,  tbe  sliding  plate  can  at  any  time  be  taken  out  by  only 
unscrewing  one  of  the  brass  sides  from  tbe  groove  i,  without 
taking  out  the  screw  and  nut.  To  make  (he  grooves  always  fit 
their  slides,  the  two  pieces  of  brass  pu,  fig.  7,  composing  tbe 
sides  of  tbe  groove,  have  elliptic  holes  lor  their  screws  v,  so  as 
to  admit,  when  the  screws  are  slackened,  of  being  pushed  in- 
wards by  the  screws  k>,  which  work  in  a lump  of  metal  cast  with 
tbe  part  A A. 

The  larger  lathes  which  this  machinist  uses  in  his  manufac- 
tory, instead  of  being  worked  by  the  foot,  as  represented  in  fig. 
1,  are  worked  by  hand  ; the  wheel  and  fly-wbeel  wbioh  the  men 
turn  works  by  a strap  on  another  wheel  fixed  to  the  ceiling, 
directly  over  it;  on  the  axis  of  this  wheel  is  a larger  one,  which 
turns  another  small  wheel  or  pulley,  fixed  to  the  ceiling, 
directly  over  tbe  mandrel  of  tbe  lathe  ; and  this  last  has  on  iu 
axis  a larger  one  which  works  the  mandrel  I),  by  a band  of  cat- 
gut. These  latter  wheels  are  fixed  in  a cast-iron  frame,  move- 
able  on  a joint;  and  this  frame  has  always  a strong  tendency  to 
rise  up  from  the  action  of  aheavy  weight ; the  rope  from  which, 
after  passing  over  a pulley,  is  fastened  to  the  frame:  this 
weight  not  only  serves  to  keep  the  mandrel- band  tight,  when 
applied  to  any  of  tbe  grooves  therein,  but  always  makes  the 
strap  between  the  two  wheels  on  the  ceiling  fit.  As  it  is  ne- 
cessary that  the  workman  should  be  able  to  stop  his  lathe, 
wiLhout  the  men  stopping  who  are  turning  the  great  wheel, 
there  are  two  pulleys  or  rollers,  (on  the  axis  of  the  wheel  over 
the  lathe,)  for  tbe  strap  coming  from  the  other  wheel  on  the 
ociHag;  one  of  these  pulleys,  called  the  deed  jnUlev,  is  fixed  to 
the  axis  with  which  it  turns,  and  the  other  which  siipa  round  it. 
is  called  the  live  pull eu  , these  pulleys  are  put  close  to  each 
other,  so  that  by  slipping  the  strap  upon  the  live  pulley,  it  will 
not  turn  the  axis;  but  if  slipped  on  the  other  it  will  turn  with 
it:  this  is  effected  by  a horizontal  bar,  with  two  upright  pins 
in  it,  between  which  the  strap  passes.  This  bar  is  moved  in 
such  a direction  as  will  throw  tbe  strap  upon  the  live  pulley,  by 
means  of  a strong  bell-spring;  and  in  a contrary  direction  it 
is  moved  by  a cord  fastened  to  it,  which  passes  over  a pulley, 
and  hangs  down  within  reach  of  the  workman  s hand  ; to  this 
oord  is  fastened  a weight,  heavy  enough  to  counteract  tbe  bell- 
epring,  and  bring  the  strap  up  to  the  dead  pulley,  to  tern  the 
lathe  ; but  when  the  weight  is  laid  upon  a little  shelf,  prepared 
for  the  purpose,  tbe  spring  will  act  and  stop  it. 


m 

There  is  some  additional  apparatus  for  cutting  tbe  teeth  of 
wheels,  iu  which  the  face  of  the  mandrel  D,  fig  I.  has  seventeen 
concentric  circles  upon  it,  each  divided  into  a different  number 
of  equal  parts,  by  small  holes.  There  is  a thin  stop,  x,  fig.  1, 
which  moves  round  on  a screw,  fixed  in  the  standard  F:  this 
stop  made  of  thin  steel  is  so  fixed,  that  when  turned  up,  and  its 
point  inserted  to  any  of  the  divisions  of  the  mandrel,  it  has  a 
sufficient  spring  to  keep  it  there  : the  wheel  to  be  cut  Is  fasten- 
ed, by  means  of  a chuck,  to  the  screw  «.  and  after  it  has  been 
turned,  and  brought  to  the  proper  shape,  the  rest  J is  taken 
away,  and  the  slide-tool  substituted  : a square  bar  is  then  put 
into  the  two  holders,  bb,  fig.  7 ; ibis  bar  has  two  branches  for 
holding  the  endsof  a spindle,  near  one  end  of  which  is  a pulley, 
and,  instead  of  tbe  circular  saw  commonly  used,  at  the  other  are 
four  chisels,  fixed  perpendicularly  into  the  spindle,  for  catting 
out  the  teeth  ; the  pulley  is  turned  with  the  intervention  of  se- 
veral wheels  to  augment  the  velocity  by  tbe  same  great  wheel 
a*  the  lathe,  with  7300  revolutions  per  minute  ; tire  mandrel  is 
then  fixed  by  the  stop  x,  fig.  1.  and  the  cutter  advanced  towards 
the  wheel  by  tbe  screw  e,  fig.  7.  When  it  has  cut  that  tooth, 
the  cutter  is  withdrawn,  and  the  mandrel  turned  to  another 
divisioo,  and  another  tooth  is  cut  again  as  before.  At  that 
part  of  the  frame  of  the  cutting  spinalc  where  tbe  bar,  fixed 
id  the  holders  of  the  slide-tool,  connects  with  the  two  branches, 
there  is  a joint,  by  which  tbo  cutting- spindle  can  be  placed  In 
an  inclining  position,  for  cuttiog  oblique  teeth,  like  those  which 
work  with  an  endless  screw.  Tbe  great  velocity  with  which 
this  spindle  turns,  soon  generates,  by  friction  and  resistance,  a 
degree  of  beat  sufficient  to  expand  it  very  sensibly  ; but  this 
ingenious  mechanist  has  judiciously  compensated  for  it  in  his 
construction,  by  making  the  spindle  so  short  as  to  play  loosely 
in  its  sockets  at  the  commencement  of  the  motion  ; but  after  a 
few  seconds  the  expansion  causes  the  whole  to  fit  together  as 
it  ought  to  do,  and  the  work  of  cuttiog  proceeds  with  accuracy, 
safety,  and  despatch. 

As  an  improvement  on  the  common  lathe,  Mr.  Williamson, 
of  Union-street,  Laoibcth,  from  many  years'  experience,  has 
been  induced  to  turn  his  attention  to  some  mode  of  decreasing 
the  friction,  and  lightening  the  labour.  This  he  has  at  length 
accomplished  by  n simple  addition  to  the  machine  that  we 
shall  immediately  describe,  first  saying  a few  words  on  tbo 
construction  of  tbe  common  lathe. 

diameter  of  tbe 
wbeel  is  about  three  feet; 
of  tbe  pulley,  four  or 
five  inches  ; the  line  in- 
troduced under  the  one 
and  over  the  other,  com- 
monly touches  about  1 
of  the  pulley ; and,  there* 
fore,  to  cause  any  body 
to  revolve,  whose  diame- 
ter is  the  same  as  that  of 
tbe  palley,  or  larger,  a 
very  thick  line*  about 
three-eighths  of  an  inch 
diameter,  or  a line  very 
tight,  must  be  used, 
which  in  either  case  in- 
creases tbe  friction.and 
of  course  materially  in- 
creases tht  labour. 

Now,  the  way  in  which 
Williamson  works  bis 
lathe,  so  as  to  decreajc 
tbe  friction  and  lighten 
the  labour,  is  by  carry- 
ing tbe  line  over  a second 
pulley,  working  on  cen- 
tres. and  so  placed  as  to 
lcavo  the  workman  the 
power  of  tightening  the  line  with  fac  ility , by  means  of  a weight, 
according  to  the  work  be  is  engaged  on.  With  this  little  addi- 
tion,. the  workman  uses  a line  only  one-eleventh  of  an  inch 
thick,  whioh,  applied  according  to  ibe  above  figure,  will  carry,  or 
cause  to  revolve,  upon  a nioc-inch  pulley,  tbe  nave  of  a waggon 
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wheel,  sixteen  inches  diameter,  and  eighteen  inches  long,  (the 
dimensions  in  rough.)  We  mention  this,  to  shew  that  it  is 
suited  to  all  sorts  of  work  that  can  be  done  by  the  turner,  and, 
in  fact,  enables  him  to  do  much  heavier  work  than  bis  strength 
would  permit  in  the  ordinary  way. 

Its  advantages  appear  to  bo:— I.  Decrease  of  friction. 
2.  That  the  same  line  can  be  employed  for  all  the  various 
speeds  that  are  necessary.  3.  That  the  effect  of  the  various 
temperatures  of  the  atmosphere  upon  the  line  is  of  no  conse- 
quence, as,  by  means  of  the  weight,  it  can  bo  made  to  accom- 
modate itself  to  the  different  changes.  With  catgut,  which  is 
generally  used,  this  change  of  atmosphere,  in  the  ordinary  way, 
is  found  to  occasion  not  only  the  frequent  destruction  of  lines, 
but  a great  waste  of  time  in  repairing  them. 

The  turner  has  generally  upon  his  mandrel  various-sized 
pulleys;  yet  it  is  no  uncommon  tiling  to  find  the  Have  too  slack 
upon  one  pulley,  and  too  tight  upon  the  next,  when  of  neces- 
sity it  most  be  dragged  upon  the  larger,  where  it  frequently 
breaks  immediately,  especially  if  the  atmosphere  is  becoming 
more  dense.  Upon  (ho  same  pulley  the  lino  can  be  used  slack 
for  small  articles,  and  as  tight  as  it  may  be  found  necessary 
for  larger  articles,  by  decreasing  or  increasing  the  weight,  aj 
occasion  may  require. 

Description  of  the  Drawing.— A,  the  wheel ; B,  the  pulley;  C, 
the  additional  pulley  for  the  line  to  revolve  on;  I),  the  frame 
in  which  the  additional  pulley  C works  on  centres;  B,  a joint 
on  which  the  frame  I>  works,  to  tighten  the  string  by  means  of 
the  weight  II ; F.  screw  centres  for  the  pulley  C j O O,  pulleys 
for  communication  between  the  weight  H and  the  frame  D ; H, 
the  weight ; I,  section  of  the  wheel  A ; K,  section  of  the  pulley 
B ; L,  centres  and  edge  of  the  additional  pulley  C ; M,  a pin,  on 
which,  when  the  ring  at  the  end  or  the  line  N is  hung,  the  lathe 
is  stopped. 

Shortly  after  this  account  of  Mr.  Williamson's  improvement 
made  its  appearance  io  the  Mechanic's  Magazine,  a corre- 
spondent  in  that  publication  remarked,  that  this  improvement, 
though  extremely  valuable,  uas  susceptible  of  considerable 
simplification ; and  at  the  same  time  presented  the  following 
drawings  of  a plan,  as  calculated  to  prevent  the  line  from 
chafing,  and  likewise  obviate  the  necessity  of  changing  the 
line  for  heavy  work,  as  in  the  original  plan. 

Fig.  1 is  the  appearance  of  the  lathe  endwise  ; C represents 
one  of  two  pieces,  which  are  fixed  to  the  back -bed  of  the 
lathe;  F Is  a lever,  moveable  on  the  centre  o,  which  lever  has 
a piece  out  out  of  the  end,  to  admit  the  extra  pulley  D,  which 
£ig.  I.  Fig,  2. 


must,  (o  allow  the  hand  to  pass  without  rubbing,  be  placed  so 
as  to  stand  in  winding  with  the  pulley  on  the  mandrel,  as  shewn 


by  rf,  fig.  2 ; the  lover  F is  furnished  with  hooks,  on  which  the 
weight  0 is  hung,  according  to  the  nature  of  the  work.  It 
would  improve  the  plan,  if  the  grooves  in  the  mandrel- pulley, 
instead  of  being  angular,  were  turned  rather  flat  at  tire  bot- 
tom. Fig.  2 will  be  readily  understood,  as  the  same  letter 
denote  the  same  parts  as  in  fig.  1.  A A are  beds  of  the  lathe 
C,  the  mandrel-pulley;  B,  the  large  wheel. 

LATION,  is  sometimes  used  for  translation  or  change  ot 
place. 

LATITUDE,  in  Geography  or  Navigation,  is  the  distance  oi 
a place  from  the  equator,  reckoned  on  an  arch  of  the  meridian, 
intercepted  between  its  zenith  and  the  equator. 

North  Latitude,  is  that  which  falls  in  the  northern  hemi- 
sphere ; *ii.  between  the  equator  and  the  north  pole. 

Sovtk  Latitude,  is  that  which  falls  in  the  southern  hemi- 
sphere, or  between  the  equator  and  sooth  pole. 

Parallels  of  Latitude,  are  small  circles  of  the  sphere  sup- 
posed parallel  to  the  equator;  and  arc  thus  called  because 
they  shew  the  latitude  of  places  by  their  intersection  with  the 
meridians,  sll  places  falling  under  the  same  circle  being  in  the 
same  latitude.  The  quadrant,  or  meridian,  intercepted  be- 
tween the  equator  and  either  pole,  is  divided  into  ninety 
degrees,  and  numbered  both  ways  from  the  equator  to  thq 
poles ; and  the  latitude  of  any  place  is  equal  to  the  measure  of 
the  arch  intercepted  between  the  equator  and  that  place,  and 
which  is  said  to  he  north  or  south,  according  as  it  is  situated 
towards  the  north  or  sonth  pole.  The  latitude  of  a place,  and 
the  elevation  of  the  pole  above  the  horiaon  of  that  place,  arc 
terms  frequently  used  indifferently  the  one  for  the  other,  being 
in  fact  equal  to  each  other.  To  comprehend  with  precision  the 
definitions  now  laid  down,  we  shall  have  recourse  to  a diagram. 

The  circle 
MONK  repre- 
sents the  hori- 
Eon.in  the  cen- 
tre of  which, 
and  on  the 
earth,  an  ob- 
server A Is 
placed ; BCD, 

B'C'D’  are  por- 
tions of  circles 
which  the  hea- 
venly bodies 
seem  to  de- 
scribe round 
the  oelestia! 

pole  (P),  when  we  fancy  they  rise  in  the  east  and  set  in  the 
west.  Those  whose  distance  from  the  pole  is  less  than  the  arc 
P N,  which  marks  the  elevation  of  this  point  above  the  borison. 
appear  to  describe  entire  circles,  such  as  G K I H.  N is  the 
north  point  of  the  horizon:  M the  south;  and  consequently 
MN  Is  the  meridian  line.  The  semi  circle  M ZN,  the  plane  of 
which  is  supposed  to  he  perpendicular  to  the  horizon  MENU, 
and  which  passes  through  the  points  M N,  is  the  celestial 
meridian,  which  divides  the  arcs  BOD,  B'C'  D\  into  two 
equal  parts  in  the  points  C,  C\  The  point  B is  the  east  point 
of  the  horizon,  and  the  point  O the  west  point:— the  heavenly 
bodies  seem  to  move  from  E to  O by  transversing  the  meridian 
M Z N,  which  marks  the  middle  of  their  course. 

If  we  conceive  the  terrestrial  globe  we  inhabit  to  be  insu- 
lated, our  station  in  the  horizon  and  the  axis  of  the  earth  being 
similar  as  in  the  diagram,  it  is  evident  that  the  horizon  turning 
with  us  during  the  rotation  of  the  globe,  advances  successively 
towards  the  stars  situated  in  tine  direction  of  its  motion,  which 
consequently  seems  to  be  moving  in  an  opposite  direction  to 
approach  us.  The  plane  M Z N of  the  meridian  M N,  perpen- 
dicular to  the  horizontal  plane  ENOM,  turns  also  with  this 
latter,  and  directs  itself  successively  towards  the  same  stars 
which  are  then  in  tbe  middle  of  the  coarse  which  they  seem  to 
describe  above  tbe  horizon.  When  the  western  edge  of  the 
horizon  touches  a star,  it  appears  to  set,  aad  ceases  to  be  visi- 
ble till  the  motion  of  the  earth  brings  the  eastern  edge  of  the 
horizon  towards  it ; because,  daring  this  interval,  tbe  visual 
rays  which  touch  the  earth  pass  above  the  star.  This  illustra- 
tion accounts,  in  the  most  plain  and  simple  manner,  for  the 


Digitized  by  Google 


L A T 


DICTIONARY  OP  MECHANICAL  SCIENCE. 


LAV 


5G3 


daily  appearance  and  disappearance  of  the  celestial  bodies,  by 
which  circumstance  the  sun  produces  the  alternation  of  day  and 
night.  All  the  motions  alluded  to,  in  the  preceding  definitions, 
are  measured  by  their  angles  only,  without  any  consideration 
of  their  absolute  distances. 

The  Zenith  is  indicated  by  Z,  being  perpendicularly  over  the 
observer’s  bead ; and  the  Nadir  is  directly  opposite. 

If  we  suppose  the  plane  B'C'D'  to  he  perpendicular  to  the 
axis  of  rotation,  which  passes  from  P through  A,  till  it  meets  in 
the  opposite  hemisphere  a point  coinciding  with  P,  this  plane 
B'  Cr  V will  indicate  the  equator,  all  the  points  of  which  are  at 
an  equal  distance  from  the  poles  P,  1'  '.  It  follows  from  this 
equality,  that,  to  a spectator  placed  on  the  equator,  the  poles 
are  in  the  horizon;  but  as  he  advances  towards  either  pole,  it 
becomes  elevated,  while  the  other  is  depressed.  And  the  angle 
PAN,  whiob  measures  the  elevation  of  the  pole  above  the  hori- 
zon, is  equal  to  that  which  measures  the  angular  distance  of  a 
place  from  the  equator,  estimated  in  the  direction  of  the  meri- 
dian. Also  the  height  at  which  the  equator  appears  above  the 
horizon,  is  the  complement  of  the  angle  ZAC*;  for  ZA  N, 
C'A  P,  being  respectively  ri^ht  angles,  if  we  subtract  the  com- 
mon angle  ZAP,  the  remainder  ZAC'  r:  PAN.  Hence  if 
we  suppose  Z to  be  London  51°  31'  from  the  equator  C',  the 
elevation  of  the  pole  is  also  61°  31'.  As  soon  then  as  the 
height  of  the  pole  above  the  horizon  can  be  determined  for  any 
lace,  the  angular  distance  of  this  place  from  the  equator  is 
Down,  or  the  number  of  parts  of  the  meridian  intercepted 
between  this  place  aud  the  horizon. 

The  circumpolar  stars,  which  never  set  in  those  places  where 
one  of  the  poles  is  elevated  above  the  horizon,  determine  this 
immediately;  for  since  they  appear  to  describe  circles  round 
the  celestial  pole,  they  are  equally  distant  from  it  in  every 
direction,  and  as  they  pass  twice  over  the  meridian  during  the 
diurnal  revolution  of  the  earth,  namely,  once  above  the  pole, 
and  once  below  it,  if  we  measure  their  angular  elevation  at 
each  of  these  positions,  and  take  the  mean  of  these  two  results, 
we  shall  obtain  (be  elevation  of  the  pole. 

Let  A be  an  observer  on  the  earth,  and  let  G H I K be  the 
circle  which  a star  describes  round  the  point  P;  then  by  mea- 
suring the  aogle  IAN  when  the  star  is  on  the  meridian  above 
the  pole,  and  also  the  angle  GAN  when  the  same  star  is  on 
the  meridian  below  the  pole ; the  angles  I A P,  GAP  being 
equal,  the  angle  P A N is  the  mean  between  IAN  and  GAN, 
and  is  equal,  consequently,  to  half  tbeir  sum.  Moreover,  if  wc 
take  hull*  tbs  difference  I A G of  the  angles  IAN  and  GAN, 
measured  between  the  star  and  horizon,  we  shall  obtain  the 
angle  I A P,  which  will  give  the  angular  distance  between  the 
observed  star  and  the  celestial  pole. 

Thus,  by  measuring,  for  example,  at  London,  during  a long 
winter’s  night,  the  two  meridian  heights  of  the  polar  star  (a  Ur* ee 
Minorit,  having  86°  201  49*  declin.  N.)  we  find  that  (.An*.  1820,) 
When  it  passes  above  the  pole  its  altitude  > ^0  1(w  it* 

measures,,.,. j “ 1V  11 

And  when  it  passes  below  the  pole,  it  > 45|0 

measures | * 01  ^ 


The  sum  of  which  is 103°  02*  00" 

And  their  half 61°  31'  00" 


Which  will  be  the  altitude  of  the  pole  above  the  horizon  of 
London,  or  the  distance  of  this  city  from  the  equator. 

If,  on  the  contrary,  we  subtract  49°  51'  49*  from  63°  10'  11*, 
we  shall  find  for  tbeir  difference  3°  18*  22*.  of  which  the  half 
1®  a?  11*  will  give  the  distance  of  the  polar  star  from  the  pole 
(in  1820),  whiob  we  thus  find  docs  not  exactly  occupy  this 
point,  but  is  yet  very  near  to  it. 

The  stars  enable  us  to  determine  another  position  relative  to 
any  place  where  our  former  observation  may  have  been  made, 
namely,  the  longitude  of  that  place:  between  the  passage  of  the 
same  star  over  any  two  meridians,  a period  of  time  elapses 
which  is  to  the  whole  time  of  rotation  as  the  angle  made  by 
these  meridians  is  to  two  right  angles ; so  that  if  the  first 
interval  can  be  measured,  to  compare  it  with  the  second,  we 
may  deduce  the  angle  which  the  two  meridians  make  with  each 


* la  referring  to  this  diagram,  the  reader  will  uodentasd  that  a right 
line  la  eeppoaed  to  aeaiMct  Z A,  P A,  C A,  Ac. 


other.  This  could  be  done,  if  we  could  indicate  by  a signal 
visible  at  tbe  same  time  to  the  places  under  tbe  two  meridians 
the  moment  when  a star  appears  on  one  of  the  meridians ; be- 
cause this  instant  being  marked,  a well-regulated  watch  woald 
give  the  time  which  elapses  between  this  transit  and  that  of  tbe 
same  star  over  the  other  meridian. 

If,  for  example,  two  observers,  one  at  Portsmouth,  R.  N. 
Academy,  and  the  other  at  Plymuuth  Garrison,  having  agreed 
to  determine  on  the  same  day,  the  transit  of  the  same  star  over 
the  meridian  of  the  place  they  inhabit,  and  that  a signal  given 
the  moment  when  the  star  passes  the  meridian  of  Portsmouth 
Academy,  could  be  visible  at  Plymouth  garrison,  about  12 
minutes  3 seconds  would  elapse  before  the  star  would  pass  the 
meridian  of  Plymouth ; and  this  interval  being  nearly  the  120th 
part  of  tbe  diurnal  revolution  of  the  earth,  it  follows  that  the 
plane  of  the  meridian  which  passes  over  the  Royal  Navy  Aca- 
demy at  Portsmouth,  makes  with  that  of  the  plane  of  the  meri- 
dian which  passes  over  tho  garrison  of  Plymouth,  an  angle 
which  is  oearly  the  l‘20th  pari  of  four  right  angles,  or  the  mea- 
sure of  3°  1'  23"  according  to  actual  observation.  If  for  Ports- 
mouth and  Plymouth  we  substitute  St.  Panl’s,  London,  and 
Sherburn  Castle,  the  premises  will  give  us  one  330th  part  of  the 
earth’s  diurnal  revolution,  or  4'  in  time  = 1°  of  the  equinoctial. 
This  second  position  of  a place  being  thus  determined,  fixes  its 
exact  situation ; for  Sherburn,  for  instance,  being,  we  shall  say, 
in  tbe  same  latitude  with  LondoD,  and  4'  later  than  it,  its  longi- 
tude is  1°  west.  So  also  Plymouth  is  3°  1'  23*  west  of  Ports- 
mouth. — From  Dr.  Jamieson'*  Celestial  Atlas. 

Latitude,  in  Astronomy,  as  of  a star  or  planet,  is  its  dis- 
tance from  the  ecliptic,  being  an  arch  of  latitude  of  a circle  of 
latitude,  reckoned  from  the  ecliptic  towards  the  poles,  either 
north  or  south.  Hence,  the  astronomical  latitude  is  quite  dif- 
ferent from  the  geographical,  the  former  measuring  from  the 
ecliptic,  and  the  latter  from  the  equator,  so  that  this  latter 
answers  to  the  declination  in  astronomy,  which  measures  from 
the  equinoctial.  The  sun  has  no  latitude,  being  always  in  the 
ecliptic,  but  all  tbe  stars  have  their  several  latitudes,  and  the 
planets  are  continually  changing  their  latitudes,  sometimes 
north  and  sometimes  south,  crossing  the  ecliptic  from  the  one 
side  to  the  other;  the  points,  in  which  thev  cross  the  ecliptic, 
being  called  the  nodes  of  tire  planet,  and  in  these  points  it  is 
that  they  can  pass  over  the  face  of  tbe  sun  or  behind  his  body, 
t*tz.  when  they  come  both  to  this  point  of  the  ecliptic  at  tho 
same  time. 

Circle  of  Latitude,  is  a great  circle  passing  through  the 
poles  of  the  ecliptic,  and  consequently  perpendicular  to  it,  like 
a9  the  meridians  are  perpendicular  to  the  equator,  and  pass 
through  its  poles. 

Latitude  of  the  Moon , North  attending,  is  when  she  pro- 
ceeds from  the  ascending  node  towards  her  northern  limit  or 
greatest  elongation. 

Latitude,  North  detrending . is  when  the  moon  returns  from 
her  northern  limits  towards  the  descending  node.— Latitude, 
South  descending,  is  when  she  proceeds  from  the  descending 
node  towards  her  southern  limit. — Latitude,  South  atcending. 
is  when  sbe  returns  from  her  southern  limit  towards  her 
ascending  node : and  the  same  is  to  be  understood  of  the  other 
planets. 

Heliocentric  Latitude,  of  a Planet,  is  its  latitude  or  distance 
from  the  ecliptic,  such  as  it  would  appear  from  the  sun.  This, 
when  the  planet  comes  to  the  same  point  ofits  orbit,  is  always 
the  same,  or  unchangeable.— Geocentric  Latitude,  of  a Planet. 
is  Us  latitude  as  seen  from  the  earth.  This,  though  the  plauet 
be  in  the  same  point  of  its  orbit,  is  not  always  the  same,  but 
alters  according  to  the  position  of  the  earth  in  respect  to  the 
planet.  Tbe  latitude  of  a star  is  altered  only  by  tbe  aberration 
of  light,  and  the  secular  variation  of  latitude. 

Difference  of  Latitude,  Is  an  arc  of  the  meridian,  or  the 
nearest  distance  between  tbe  parallels  of  latitude  of  two  places. 
When  the  two  latitudes  are  of  the  same  name,  either  both 
north  or  both  south,  subtract  the  less  latitude  from  the  greater, 
to  give  the  difference  of  latitude ; but  if  they  are  of  different 
names,  then  their  sum  will  be  the  difference  of  latitude. 

LATTEN,  iron  plates  tinued  over,  of  which  tea-canisters 
are  made.  See  Tinning. 

LAUGHTER,  an  affection  peculiar  to  mankind,  occasioned 
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by  something  that  tickles  the  fancy.  In  fawgluer,  tlie  eye- 
brows are  raised  about  the  middle,  aad  drawn  down  next  to 
the  nose;  the  eyes  are  almost  shut;  the  mouth  opens  and 
shews  the  teeth,  the  corners  of  the  mouth  being;  drawn  back 
and  raised  up;  the  cheeks  seem  puffed  up,  and  almost  hide 
the  eyes  ; tbe  face  is  usually  red  ; the  nostrils  are  open ; and 
the  eye  wet. 

LAUNCH,  a peculiar  kind  of  boat.  Tbe  principal  snperi- 
ority  of  tbe  launch  to  tbe  long  boat,  consists  in  being  by  its  con- 
struction much  fitter  to  undertake  the  cable,  which  is  a scry 
necessary  employment  in  tbe  harbours  of  the  Let  fiat  sea,  where 
the  cables  of  different  ships  are  fastened  across  each  other; 
and  frequently  render  this  exercise  extremely  necessary. 

Launch,  is  also  tbe  movement  by  which  a ship  or  boat  de- 
scends into  the  water ; hence,  to  Launch. 

To  facilitate  the  operation  of  launching,  and  prevent  any  inter- 
ruption therein,  the  ship  if  supported  with  two  strong  platforms 
laid  with  a gradual  inclination  to  the  water  on  the  opposite 
sides  of  her  keel,  to  which  they  arc  parallel.  Upon  the  surface 
of  this  declivity  are  placed  two  corresponding  ranges  of  planks, 
which  compose  the  base  of  a frame  called  tbe  cradle,  whose 
upper  part  envelops  the  ship’s  bottom,  whereto  It  is  securely 
attached.  Thus  the  lower  surface  of  the  cradle  conforming  ex- 
actly to  that  of  the  frame  below,  lies  flat  upon  it,  lengthways, 
under  the  opposite  side  of  the  ship's  bottom,  and  as  the  former 
is  intended  to  slide  downwards  upon  the  latter,  carrying  the 
ship  along  with  it,  the  planes  or  faces  of  both  are  well  daubed 
with  soap  snd  tallow. 

The  necessary  preparations  for  the  launch  being  made,  all  tbe 
blocks  and  wedges  by  which  the  ship  was  formerly  supported 
are  driven  out  from  under  her  keel,  till  her  whole  weight  gra- 
dually subsides  upon  her  platform,  above  described,  which  are 
accordingly  called  the  Ways.  Tho  shores  and  stanchions  by 
which  she  is  retained  opon  the  stocks  till  the  period  arrives 
for  launching,  are  at  length  cat  away,  and  the  screws  applied 
1o  wove  her  if  necessary.  The  motion  usually  begins  on  the 
instant  whet)  the  shores  are  cat,  and  the  ship  slides  downwards 
along  the  ways,  which  are  generally  prolonged  under  the  sur- 
face of  the  water  to  a sufficient  depth  to  float  her  as  soon  as  she 
arrives  nt  tbe  furthest  end  thereof. 

When  a ship  is  to  be  launched,  the  ensign,  jack,  and  pendant 
are  always  hoisted,  the  last  being  displayed  Irom  a shaft  erect- 
ed in  the  middle  of  the  ship.  Ships  of  the  first  rate  are  com- 
monly constructed  in  dry  docks,  and  afterwards  floated  out  by 
throwing  open  the  flood-gates,  and  suffering  the  tide  to  enter, 
as  soon  as  they  are  finished. 

Launch  No,  is  the  order  to  let  go  the  top-rope  after  the  top- 
mast is  Added. 

LAUNDER,  in  Mineralogy,  a name  given  in  Devonshire, 
and  other  places,  to  a long  and  shallow  trough  which  receives 
he  powdered  ore  after  it  comes  out  of  the  box  or  coffer,  which 
•a  a sort  of  mortar,  in  which  it  is  powdered  with  iron  pestles. 
The  powdered  ore,  which  is  washed  into  the  launder  by  the 
water  from  the  coffer,  is  always  finest  nearest  the  grate,  and 
coarser  all  tbe  way  down. 

LAUKUS  Nob i us.  Bay  Tree.  Imwi  sad  Berriei.—Jo 
distillation  with  water,  the  leaves  of  bay  yield  a small  quantity 
of  very  fragrant  essential  oil ; with  rectified  spirit,  they  afford  a 
modern  tel  y warm  pungent  extract.  The  beiVies  yield  a larger 
quantity  of  essential  oil ; they  discover  likewise  a degree  of 
unctoosity  in  tbe  month  ; give  oat  to  the  press  an  almost  insi- 
pid fluid  oil ; and  on  being  boiled  in  water,  n thicker  butyra- 
eeooa  one,  of  a yellowish-green  colour,  impregnated  with  tire 
flavour  of  tbe  berry.  An  infusion  of  the  leaves  is  sometimes 
drank  as  tea;  and  the  essential  oil  of  the  berries  may  be  given 
from  one  to  five  or  six  drops  on  sugar,  or  dissolved  by  means 
of  mucilages,  or  in  spirit  of  wine. 

LAURUS  Sassafras.  Sassafras  Tree.  Bark.-  Its  mrtlrral 
character  was  formerly  held  in  great  estimation ; and  its 
sensible  qualities,  which  arc  stronger  than  any  of  tbe  woods, 
may  have  probably  contributed  to  establish  the  opinion  so 
generally  entertained  of  its  utility  in  many  inveterate  diseases; 
for,  soon  after  its  introduction  into  Europe.it  was  sold  at  a very 
high  price,  and  its  virtues  were  extolled  in  publications  pro- 
fessedly written  on  the  subject.  It  is  now,  howerer.  thought 
to  bo  of  very  little  importance,  and  seldom  employed  but  in 


eonjanction  with  other  medicines  of  a more  powerful  nature- 
Dr.  Collen  found,  that  a watery  infusion  of  it  taken  warm  and 
pretty  largely,  was  very  effectual  in  promoting  sweat;  bat  he 
adds,  " to  what  particular  purpose  this  sweating  was  applica- 
ble, I have  not  been  able  to  determine.”  In  some  constitutions, 
sassafras,  by  its  extreme  fragrance,  is  said  to  produce  head- 
ache ; to  deprive  it  of  this  effect,  tbe  decoction  ought  to  be 
employed. 

LAURUS,  Ifcry-fri*,  a genua  of  the  enneandrin  raonogynia 
class  and  order  of  plants.  Natural  order  of  holoracra*.  There 
are  32  species.  This  genus  consists  of  trees  or  shrubs ; leaves 
mostly  entire,  in  a few  nearly  opposite,  commonly  perennial, 
as  in  most  trees  of  tbe  torrid  rone.  L.  nobilis,  common 
sweet  bay,  grows  from  twenty  to  thirty  feet  in  height;  it  has 
large  evergreen  leaves,  of  a Arm  texture,  with  an  agreeable 
smell,  and  an  aromatic  bitterish  taste;  flowers  dioecius,  or 
male  and  female  on  different  trees,  in  racemes  shorter  than  the 
leaves,  of  an  herbaceous  colour ; corollas  four- pc  tailed  in  the 
male  flowers  ; stamens  from  eight  to  twelve ; berry  superior,  of 
a dark  purple  colour,  almost  black ; it  is  a native  of  the  southern 
parts  of  Europe  and  Asia-  L.  persea,  alligator,  or  avocado 
pear  of  the  West  Indies,  is  abont  thirty  feet  in  height;  the 
fruit  is  the  sice  of  one  of  our  biggest  pears,  enclosing  a large 
seed  with  two  lobes.  It  is  held  in  great  esteem  in  the  West 
Indies  ; the  pulp  is  of  a pretty  firm  consistence,  and  has  a deli- 
cate rich  flavour.  L.  cinnamomum,  or  cinnamon- tree,  is  a 
native  of  Ceylon.  It  has  a large  root,  and  divides  into  several 
branches,  covered  with  a bark,  which  on  the  outer  side  D of  a 
grayish  brown,  and  on  the  inside  has  a reddish  cast.  The 
body  of  the  tree,  which  grows  to  tbe  height  of  twenty  or  thirty 
feet,  is  covered,  as  well  as  its  very  numerous  branches,  with  a 
bark,  which  at  first  is  green  and  afterwards  red-  The  leaf  is 
longer  and  narrower  than  the  common  bay-tree ; and  it  is  three- 
nerved,  the  nerves  vanishing  towards  the  top.  The  flowers 
are  small  and  white,  and  grow  in  large  bunches  at  the  exile- 
mity  of  the  branches.  The  fruit  is  shaped  like  an  acorn,  but  is 
not  so  large. 

LAVA,  tbe  production  of  J£tna,  Vesuvius,  Hecln,  and  olher 
volcanoes,  is  of  a grayish  colour  passing  to  green  : it  is  spotted 
externally,  and  occurs  porous,  carious,  nr  vesicular.  Its  histro 
is  vitreous,  more  or  less  glistening.  It  is  moderately  hard, 
brittle,  easily  frangible,  and  light.  It  generally  attracts  strongly 
the  magnetic  needle-  It  is  easily  fusible  into  a black  compact 
glass.  It  frequently  encloses  other  fossils,  especially  crystals 
of  felspar,  augite,  hornblende,  and  leuclte-  See  Volcanoes. 

LAVENDER  Leaves.  Lavender  has  been  an  officinal 
plan?  for  a considerable  time,  though  we  have  no  certain 
acconrts  of  it  given  by  tbe  ancients.  Its  medical  virtue 
resides  in  tbe  essential  oil,  which  is  supposed  to  be  a gentle 
corroborant  and  stimulant,  of  the  aromatic  kind  ; and  is  recom- 
mended in  nervous  debilities,  and  various  affections  proceed- 
ing from  a want  of  energy  in  the  animal  fractions. 

LAYING  thf.  Land,  the  state  of  motion  which  increases  the 
distance  from  lire  coast,  so  as  to  make  it  appear  lower  and 
smaller;  a circumstance  which  evidently  arises  from  the  inter- 
vening convexity  of  the  surface  of  the  sea.  It  is  used  in  con- 
tradistinction to  raising  the  land,  which  is  produced  by  the 
opposite  motion  of  approach  towards  H. 

To  Lay-in  off  a Yard,  to  come  from  the  yard-arms  towards 
tbe  mast,  so  as  to  ouit  it  at  the  rigging.  LaTIRO  out  on  a Yard, 
is  to  go  out  towards  the  yard-arms. 

LAY-MAN,  among  Painters,  a small  stator,  whose  joints 
are  so  formed,  that  it  mny  he  pot  into  any  attitude,  for  the  pur- 
pose of  adjusting  the  drapery  of  figures.  * 

LAZARETTO,  a building,  or  vessel,  fitted  up  and  appointed 
for  the  performance  of  quarantine,  in  which  all  persons  ate 
confined  who  are  suspected  to  have  come  from  places  infected 
with  the  plague. 

LAZULITE,  in  Mineralogy,  is  of  a deep  smalt  bine;  it  oc- 
curs disseminated  in  fine  grains,  or  masses,  of  the  size  of  a 
hazel-nut. 

LEAD,  a white  metal  of  a considerably  blue  tinge,  very  soft 
and  flexible,  not  very  tenacious,  and  consequently  incapable 
of  being  drawn  into  fine  wire,  though  it  is  easily  extended  into 
thin  plates  under  the  hammer.  Its  specific  gravity  is  II  36.  It 
melts  at  612  deg.  In  a strong  heat  it  boils,  and  emits  fumes  ; 
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during  which  time,  if  exposed  to  the  air,  its  oxidation  proceeds 
with  consdierable  rapidity.  Lead  is  brittle  at  the  time  of  con- 
gelation. In  this  state  it  may  be  broken  to  pieces  with  a ham- 
mer, and  the  crystallization  of  its  internal  parts  will  exhibit  an 
arrangement  in  parallel  lines.  Lead  is  not  much  altered  by 
exposure  to  air  or  water,  though  the  brightness  of  its  sor- 
lace,  when  cut  or  scraped,  scry  soon  goes  of.  It  is  probable 
that  a thin  stratum  of  oxide  is  formed  on  the  surface,  which 
defends  the  rest  of  tbe  metal  from  corrosion.  Most  of  the 
acids  attack  lead.  Tbe  sulphuric  does  not  act  upon  it,  unless 
it  be  concentrated  and  boiling.  Nitric  acid  acts  strongly  on 
lead.  Muriatic  acid  acta  directly  on  lead  by  heat,  oxidizing 
it,  and  dissolving  part  of  its  oxide.  The  acetic  acid  dissolves 
lead  and  its  oxides,  though  probably  the  access  of  air  may  be 
necessary  to  tbe  solution  of  the  metal  itself  in  Ibis  acid.  White 
lead,  or  cerose,  is  made  by  rolling  leaden  plates  spirally  up,  so 
as  to  leave  tbe  space  of  about  an  inch  between  each  coil,  and 
placing  them  vertically  in  earthen  pots,  at  the  bottom  of  which 
is  some  good  vinegar.  This,  like  all  the  preparations  of  lead, 
is  a deadly  poison-  The  common  sugar  of  lead  is  an  acetate; 
and  Goulard’s  extract,  made  by  boiling  litharge  in  vinegar,  a 
■nbacetate.  The  power  of  this  salt,  as  a coagulator  of  mucus, 
is  sopciior  to  the  other.  If  a bit  of  zinc  be  suspended  by  brass 
or  iron  wire,  or  a thread,  in  a mixture  of  water  and  the  acetate 
of  lead,  the  lead  will  be  revived,  and  form  an  arbor  Saturni. 
Oils  dissolve  the  oxide  of  lead,  and  become  thick  and  consis- 
tent ; in  which  slate  they  are  nsed  as  the  bases  of  plasters, 
cements  for  water-works,  paints,  8tc.  Sulphur  readily  dis- 
solves lead  in  the  dry  way,  and  produces  a brittle  compound, 
of  a deep  grey  colour  and  brilliant  appearance,  which  is  much 
less  fusible  than  lead  itself.  Lead  unites  with  most  of  the 
metals.  Two  parts  of  lead,  and  one  of  tin.  form  an  alloy  more 
fusible  than  either  metal  alone:  this  is  the  solder  of  the  plum- 
bers. Bismuth  combines  readily  with  lead,  and  affords  a metal 
of  a fine  dose  grain,  but  very  brittle.  A mixture  of  eight  parts 
bismuth,  five  lead,  and  three  lio,  will  melt  in  a heat  which  is 
not  sufficient  to  cause  water  to  boil.  Alt  the  oxides  of  lead  are 
easily  revived  with  heat  and  carbon.  Oxygen  and  lead  com- 
bine together  in  different  proportions.  If  the  nitre  of  lead  be 
dissolved  in  a precipitation  produced  by  potash,  the  preci- 
pitate, when  dried,  will  become  the  yellow  protoxide.  If  it  be 
somewhat  vitrified,  it  constitutes  litharge  ; and  combined  with 
carbonic  acid,  it  becomes  white  lead  or  ceruse.  This  protoxide 
forms  the  pigment  massicot  Massicot  exposed  for  abont  48 
boars  to  a great  heat,  becomes  red  lead,  or  minium.  Salts  of 
lead  have  the  peroxide  for  tbelr  base.  They  yield,  when  placed 
on  charcoal  by  the  blow-pipe,  a button  of  lead.  They  dissolve 
In  water,  and  yield  a colourless  solution  of  an  astringent 
sweetish  taste.  Lead,  alloyed  with  an  equal  weight  of  tiu, 
ceases  to  be  acted  upon  by  vinegar.  Acetate  and  subacctatc 
of  lead  have  a good  effect,  as  external  applications,  for  inflamed 
surfaces,  burns,  scrofulous  sores,  snd  as  eye  washes.  Lead 
taken  internally  is  very  injurious:  hence  the  diseases  to  which 
painters  are  liable.  litharge,  dissolved  in  wines,  to  give  them 
a sweet  taste,  is  very  mischievous.  Sulphuretted  hydrogen 
wilt  cause  it  to  throw  down  a black  precipitate. 

Leap.  Black.  Sea  Black  Lead. 

LEAD,  StiOARor.  A salt,  denominated  from  its  composition, 
by  modern  chemists,  acetate  of  lead,  is  much  used  in  calico 
printing  and  other  manufactures. 

Leap,  Ores  of.  Ores  of  lead  occur  in  great  abundance  in 
almost  every  part  of  tbe  world.  They  are  generally  in  veins  ; 
sometimes  in  siliceous  rocks,  sometimes  in  calcareous  rocks. 
Nearly  all  tbe  lead  in  commerce  is  obtained  from  galena, 
which  is  a compound  of  sulphur  and  lead. 

LEAD,  an  instrument  for  discovering  the  depth  of  water ; it 
ia  composed  of  a large  piece  of  lead,  from  seven  to  eleven 
pounds  weight,  and  is  attached,  by  means  of  a strop,  to  a long 
line  called  tbe  lead-line,  which  is  marked  at  certain  distances 
to  ascertain  the  fathoms. 

To  Heave  the  Lead,  Ls  to  throw  it  into  the  sea  in  a manner 
calculated  to  produce  the  desired  effect.  Deep-Sea  Lead,  a 
lead  of  a larger  size,  being  from  25  to  30  pounds  weight,  and 
attached  to  a much  longer  line  than  the  former,  which  is  called 
a band-lead. 

LEADSMAN,  the  man  who  heaves  the  lead. 
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LEADING  Wind,  a free  or  fair  wind,  and  is  used  in  contra- 
distinction to  a scant  w ind. 

LEAGUE,  a measure  of  length,  containing  more  or  less  geo- 
metrical paces,  according  to  the  dilft  rent  usages  and  customs 
of  countries.  A league  at  sea  contains  three  thousand  geome- 
trical paces,  or  three  English  miles.  The  French  league  some- 
times contains  tbe  same  measure,  and  in  some  parts  of  Fmnco 
it  consists  of  three  thousand  five  hundred  paces:  the  mean  or 
common  league,  consists  of  two  thousand  four  hundred  paces, 
and  the  little  league  of  two  thousand — Seventeen  Spanish 
leagues  make  a degree,  or  sixty-nine  and  a half  English  statute 
miles.  The  Dutch  and  German  leagues  contain  each  four  geo- 
graphical miles.  The  Persian  leagues  aro  equal  to  four  Ita- 
lian miles,  pretty  near  to  what  Herodotus  calls  tbe  length  of 
the  Persian  parasang,  which  contains  thirty  stadia,  eight  of 
which  make  a mile. 

LEAK,  a chink  or  breach  in  the  deck,  sides,  or  bottom  of  a 
ship,  through  which  tho  water  passes  into  her  hull.  When  a 
leak  first  commences,  a vessel  is  said  to  have  sprung  a leak. 

Leak aue,  is  the  quantity  which  runs  out  of  a cask  through 
a leak. 

Leaky,  the  state  of  a ship  when  abounding  with  leaks ; also 
of  a cask  which  suffers  the  liquor  within  it  to  run  out. 

LEASE,  a conveyance  of  lands  or  tenements  generally  in 
consideration  of  rent  or  other  annual  recompense  for  life,  for 

ears,  or  at  will,  but  always  for  a shorter  term  than  the  lessor 

as  in  the  premises,  otherwise  it  partakes  more  of  the  nature  of 
an  assignment. 

All  leases  of  lands,  except  leases  not  exceeding  three  years, 
must  be  made  in  writing,  and  signed  by  the  parties  themselves, 
or  their  agents  duly  authorized,  otherwise  they  will  operate 
only  as  leases  of  will.  If  a lease  is  but  for  half  a year,  or  a 
quarter,  or  less  time,  the  lessee  is  respected  as  a tenant  for 
years.  To  constitute  a good  lease,  there  must  be  a lessor  not 
restrained  from  making  the  lease  to  the  extent  for  which  it  is 
granted  ; a lessee  capable  of  receiving  it;  and  the  interest  de- 
mised mast  be  a demisable  interest,  and  be  sufficiently  and 
properly  described.  If  it  is  for  years,  it  must  have  a certain 
commencement  and  termination ; it  is  to  have  all  tbe  usual 
ceremonies,  as  sealing,  delivery,  &c.  and  there  must  be  an  ac- 
ceptance of  tbe  thing  demised. 

Lenses  for  life  must  not  be  made  to  commence  at  a future  day, 
and  there  must  be  a livery  of  seisin.  They  must  now  be  stamped 
as  a lease,  to  be  valid  ; and  any  form  of  writing  will  constitute 
a lease,  provided  it  contains  words  of  present  demise,  or  actual 
letting ; bat  if  it  be  only  an  agreement  to  let,  it  conveys  no  im- 
mediate tide  in  law.  but  only  an  equitable  right  to  have  a lease, 
or  to  sue  at  law  for  not  making  one.  If  a lease  is  made  to  one 
for  years,  and  at  the  same  time  to  another  fora  longer  time. the 
last  lease  is  not  void,  but  shall  take  effect  after  the  first  expires. 
A tenant  for  life  can  in  general  only  grant  a lease  to  insure 
during  his  life;  but  sometimes  a power  is  annexed  to  such  an 
estate  to  graot  leases  for  a specified  time,  and  under  particular 
limitations,  all  which  must  be  strictly  complied  with,  or  the 
lease  is  void.  An  infant  rnay  make  a lease : bnt  may  set  it 
aside  when  come  of  age.  and  the  court  of  chancery  is  empowered 
to  grant  leases  for  idiots,  lunatics,  infants,  and  married  women. 

The  rent  must  be  reserved  to  the  executor  or  the  heir  of  the 
lessor,  according  as  his  estate  is  real  or  personal.  Lessees  are 
bound  to  repair,  unless  the  contrary  is  specified,  and  although 
if  tho  house  is  burnt  by  accident  they  are  not  bound  to  rebuild 
yet  they  roust,  if  the  fire  be  by  negligence ; and  if  there  is  a 
covenant  to  pay  rent,  and  a covenant  to  repair,  except  in  case 
of  fire,  yet  rent  is  payable,  altboagh  the  hoaso  is  not  rebuilt  by 
the  landlord.  If  there  is  a covenant  not  to  assign,  lease,  or 
onder-let,  without  license  of  the  landlord,  the  tenant  cannot 
even  graot  an  under  lease.  Upon  a lease  at  will,  six  months* 
notice  to  quit  must  generally  be  given  by  either  party,  to  ter- 
minate on  the  same  day  in  the  year  when  the  lease  commenced. 
Leases  made  by  spiritual  persons  of  their  church  lands,  must 
be  conformable  to  tbe  statote  called  the  Enabling  and  Disabling 
statutes.  The  tenant  may,  at  the  trial  of  an  ejectment,  insist 
upon  his  notice  to  quit  being  sufficient,  although  he  made  uo 
objection  when  it  was  served. 

LEATHER,  The  Manufacture  of  The  leather  tanned  in 
England  consists  of  bolts,  bides,  and  skins.  Butts  are  matiu* 
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factored  out  or  tbe  strongest  skins  of  oxen.  The  hides  are 
laid  m heaps  two  days  in  summer,  and  six  in  winter;  they  are 
then  hung  up  on  poles,  in  a close  room  or  smoke-house,  ex* 
posed  to  the  heat  of  a smouldering  fire  of  wet  tan.  After* 
wards  the  hair  is  scraped  off.  and  they  are  thrown  into  a pool 
of  water,  and  again  spread  on  a wooden  beam  and  carefully 
scrubbed.  They  are  now  put  into  pits  of  strong  bark  ooae; 
again  into  a strong  solution  of  vitriolic  acid ; next  they  are 
spread  in  a pit  with  ground  bark  strewed  between  each,  where 
they  lie  six  weeks,  and  tbe  decayed  bark  and  liquor  being 
drawn  out  of  the  pit,  it  will  precipitate.  Isinglass  is  used  for 
this  purpose,  being  entirely  composed  of  gelatine.  And  here 
it  may  be  observed,  that  this  is  the  mode  of  ascertaining  the 
quantity  of  tanning  principle  in  any  vegetable  substance,  and 
consequently  how  far  they  may  be  used  as  a substance  for 
hard  oak.  The  hides  being  prepared  in  the  usual  way,  ore 
immersed  for  some  hours  in  a weak  tanning  lixivium  of  two 
degrees'  strength.  To  obtain  this,  the  latter  portions  of  the 
infusions  arc  set  apart,  or  elso  some  of  that  which  has  been 
partly  exhausted  By  use  in  tanning.  The  hides  are  then  to  be 
put  into  a stronger  lixivium,  where  in  a few  days  they  will  be 
brought  to  the  same  degree  of  saturation  with  the  liquor  in 
which  they  are  immersed.  The  strength  of  the  liquor  will  thus 
be  considerably  diminished,  and  must  therefore  be  renewed. 
When  the  hides  are  by  this  means  perfectly  tanned,  they  are 
to  be  removed,  and  slowly  dried  in  the  shade.  The  length  of 
time  necessary  to  tan  leather  completely,  according  to  the  old 

f process,  is  a great  inconvenience  ; and  there  is  no  doubt  that 
l may  be  much  shortened  by  following  the  new  method  ; but 
the  leather  so  tanned  has  not  been  so  durable  as  that  which 
has  been  formed  by  the  slower  process. 

Sir  II.  Davy,  in  treating  4‘  on  the  Constituent  Parts  of  Astrin- 
gent Vegetables,”  thus  speaks  of  tanning  In  considering  the 
relation  of  the  different  facts  that  have  been  detailed,  to  Iho 
processes  of  tanning  and  of  leather-making,  it  will  appear  suffi- 
ciently evident,  that  when  skin  is  tanned  in  astringent  infusions 
that  contain,  as  well  as  tannin,  extractive  matters,  portions  of 
these  matters  enter  with  tho  tannin,  into  chemical  combi- 
nation with  the  skin.  In  no  case  is  there  any  reason  to  believe 
that  gallic  acid  is  absoibcd  in  this  process;  and  M.  Scguin's 
ingenious  theory,  of  the  agency  of  this  substance,  in  producing 
the  de-oxygenation  of  skin,  seems  supported  by  no  proofs. 
Even  in  the  formation  of  glue  from  skin,  there  is  no  evidence 
which  ought  to  induce  us  to  suppose  that  it  loses  a portion  of 
oxygen  ; and  tbe  effect  appears  to  be  owing  merely  to  the  sepa- 
ration of  the  gelatine  from  the  small  quantity  of  albumen  with 
which  it  was  combined  in  the  organized  form,  by  the  solvent 
powers  of  water.  The  different  qualities  of  leather  made  with 
the  same  kind  of  skin,  seem  to  depend  very  much  upon  the 
different  quantities  of  extractive  matter  It  contains.  The  lea- 
ther obtained  by  means  of  infusion  of  galls,  is  generally  found 
harder,  and  more  liable  to  crack,  than  the  leather  obtained 
from  the  infusion  of  barks  ; and  in  all  cases  it  contains  a much 
larger  proportion  of  tannin,  and  a smaller  proportion  of  extrac- 
tive matter.  When  skin  is  very  slowly  tanned  in  weak  solu- 
tions of  tbe  barks,  or  caoutchouc,  it  combines  with  a consider- 
able proportion  of  extractive  matter;  and  in  these  cases, 
though  the  increase  of  weight  of  the  skin  is  comparatively 
small,  yet  it  is  rendered  perfectly  insoluble  in  water,  and  is 
found  son.  and  at  the  same  time  strong.  The  saturated  astrin- 
gent infusions  of  barks  contain  much  less  extractive  matter,  in 
proportion  to  their  tannin,  than  the  weak  infusions  ; and  when 
skin  is  quickly  tanned  in  them,  common  experience  shews  that 
it  produces  leather  less  durable  than  the  leather  slowly  formed. 
Besides,  in  the  case  of  quick  tanning  by  means  of  infusions  of 
barks,  a quantity  of  vegetable  extractive  matter  is  lost  to  the 
manufacturer,  which  might  have  been  made  to  enter  into  the 
composition  of  his  leather.  These  observations  shew,  that 
there  is  some  foundation  for  the  volgar  opinion  of  workmen, 
concerning  what  is  technically  called  the  fading  of  leather  in 
the  slow  method  of  tanning ; and  though  the  processes  of  tbe 
art  may  in  some  cases  be  protracted  for  an  unnecessary  length 
of  time,  yet,  in  gcnoral,  they  appear  to  have  arrived,  in  conse- 
quence of  repeated  practical  experiments,  at  a degree  of  per- 
fection which  cannot  be  very  far  extended  by  means  of  any 
elucidations  of  theory  that  have  as  jet  been  known. 


Carrying.  The  art  of  currying  consists  in  rendering  tanned 
skins  supple,  of  uniform  density,  and  impregnating  them  with 
oil,  so  as  to  render  them  in  a great  degree  impervious  to  water. 
The  strong  and  thick  bides  are  employed  for  making  the  soles, 
of  boots  Bnd  shoes,  and  these  are  rendered  lit  for  their  several 
purposes  by  the  shoemakers  after  they  arc  tanned : but  such 
skina  as  are  intended  for  tbe  upper  feathers  and  quarters  of 
shoes,  for  the  legs  of  boots,  for  coach  and  harness  leather, 
saddles,  and  other  things,  must  be  subject  to  the  process  of 
carrying.  These  skins,  after  coming  from  the  tanners,  have 
fleshy  fibres  on  them.  They  are  well  soaked  in  common  water, 
tben  taken  out,  and  stretched  upon  a very  even  wooden  horse ; 
where  with  a paring  knife  all  tho  superfluous  flesh  is  scraped 
off,  and  they  are  again  put  into  a pit  or  vessel  to  soak.  After 
the  soaking  is  completed,  the  currier  takes  them  again  out  of 
the  water,  and  having  stretched  them  out,  presses  them  with 
his  feet,  or  a flat  stone  fixed  in  a handle,  to  make  them  more 
supple,  and  to  press  out  all  tho  filth  that  the  leather  may  have 
acquired  in  tanning,  and  also  the  water  it  has  absorbed  in 
soaking.  The  skins  are  next  to  be  oiled,  to  render  them  pliant 
and  impervious  to  wet.  After  they  are  half  dried,  they  are  laid 
upon  tables,  Rnd  first  the  grain  side  of  tbe  leather  is  rubbed 
over  with  a mixture  of  fisb-oil  and  tallow ; then  the  flesh  side 
is  impregnated  with  a large  proportion  of  oil.  After  having 
been  hung  up  a sufficient  time  to  dry,  they  are  taken  down 
and  rubbed,  pressed,  and  folded,  and  tben  spread  out,  when 
they  are  rolled  with  considerable  pressure  upon  both  sides 
with  a fluted  board  fastened  to  the  operator’s  hand  by  a strap; 
hy  this  means,  and  by  repoating  the  rolling,  a grain  is  given  to 
the  leather.  After  the  skins  are  curried,  it  may  be  required  to 
colour  them.  The  colours  usually  given  to  them  are  black, 
white,  red,  green,  yellow,  fltc.  If  the  skins  are  to  be  blacked, 
the  process  varies  according  to  the  side  of  the  skin  to  be 
coloured.  Leather  that  is  to  be  blacked  on  tho  flesh  side, 
which  is  the  case  with  most  of  tbe  finer  leather  intended  for 
shoes  and  boots,  is  coloured  with  a mixture  of  lamp  black,  oil, 
and  tallow  rubbed  into  the  leather.  And  what  is  to  be  coloured 
on  the  grain  side  is  done  over  with  chamber-lie,  and  then  with 
a solution  of  sulphate  of  iron,  which  turns  it  black. 

Water-proof  Leather.  To  render  leather  water-proof,  the 
following  method  is  adopted  : Take  a small  pipkin  or  earthen 
vessel,  and  put  in  it  three  ounces  of  spermaceti,  to  be  melted 
over  a slow  fire;  then  take  three-quarters  of  an  ounce  of  caout- 
chouc, or  Indian  rubber,  cut  into  thin  slices  ; and  the  spermaceti 
will  completely  dissolve  this  substance.  Add  eight  ounces  of 
tallow,  two  ounces  of  bog’s  lard,  and  four  ounces  of  amber 
varnish.  The  hoots  or  shoes  must  be  rendered  dry  and  warm, 
and  this  cement  well  rubbed  in,  three  or  four  times,  with  a 
brush. 

Morocco  Leather  is  made  of  the  skins  of  goats,  tanned  and 
dyed  in  a peculiar  manner  by  the  Turks.  This  process,  origi- 
nally invented  in  tbe  kingdom  of  Morocco,  has  given  rise  to  the 
name  of  Morocco  leather.  English  Morocco  leather,  used  so 
largely  for  coach-linings,  pocket-books,  and  the  best  kind  o. 
book-binding,  is  prepared  from  sheep-skins. 

Shagreen  is  a sort  of  rough  leather,  prepared  from  the  skin  of 
the  spotted  shark.  The  skin  of  the  fish  is  first  stripped,  then 
extended  on  a table,  and  covered  with  braised  mustard-seed: 
it  is  thus  exposed  to  the  weather  for  several  days,  and  after- 
wards tanned.  Tbe  best  shagreen  imported  from  Constanti- 
nople, is  of  a brownish  cast,  and  very  hard ; but,  when  iro^ 
mersed  in  water,  it  becomes  soft  and  pliable ; and  may  be  dyed 
to  any  colour.  It  is  often  counterfeited,  by  preparing  Morocco 
leather  in  the  same  manner  as  the  skin  of  tbe  fish.  This  fraud 
may  be  detected  by  the  surface  of  the  spurious  manufacture 
peeling  or  scaling  off,  while  that  of  the  genuine  article  remains 
perfectly  sound.  Shagreen  is  employed  principally  in  the 
manufacture  of  cases  for  mathematical  instruments. 

Chamois,  is  a kind  of  leather,  either  dressed  in  oil,  or  tanned, 
and  much  esteemed  for  its  softness  and  pliancy.  It  is  pre- 
pared from  tbe  skin  of  the  chamois,  a wild  goat,  on  the  moun- 
tains of  Dauphiny,  Savoy,  Piedmont,  and  the  Pyrenees.  Be- 
sides the  softness  and  warmth  of  the  leather,  it  has  the  faculty 
of  bearing  soap  without  hurt.  The  true  chamois  leather  ia 
very  frequently  counterfeited  with  common  goat,  kid,  and  even 
sheep  akin. 
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French  mode  nf  rendering  Leather,  Canvass,  Linen,  Vc.  Water - 
proof.  The  following  substances  are  first  well  ground  and 
mixed  together,  nr.  1)  lb.  of  the  acetate  of  lead  (sugar  of  lead.) 
and  1 1 lb.  of  very  finely  powdered  pumice  stone;  these  are 
then  boiled  in  100  gallons  of  the  best  linseed  oil,  over  a gentle 
fire,  that  the  oil  may  not  be  burned.  The  liquid  should  be  kept 
boiling,  until  it  becomes  of  such  a consistence,  that  after  being 
mixed  with  a third  part  of  its  weight  of  pipe-clay,  it  should  be 
of  the  thickness  of  molasses.  It  is  then  left  to  clear  itself,  and 
afterwards  passed  through  a fine  lawn  sieve.  About  10  pounds 
of  pipe-day  is  then  to  be  ground  with  a solution  of  the  best 
glue,  and  so  mixed  as  to  be  of  the  consistence  of  lard ; to  this 
mixture  is  to  be  added  the  varnish  by  degrees,  mixing  and 
stirring  it  well  at  every  addition,  with  a spatula  of  wood,  until 
it  bas  become  perfectly  fluid.  The  colour  is  then  added,  con- 
sisting of  Ik  lb.  of  calcined  umber,  and  1 4 lb.  of  white  lead 
ground  in  oil.  In  order  to  apply  it,  the  linen  is  stretched  over 
a frame  of  wood,  and  the  composition  spread  by  means  of  a 
broad  spatula,  about  3 inches  wide  and  9 inches  long.  The 
frame  is  then  inverted,  and  the  composition  applied  on  the 
other  side  of  the  cloth  ; it  is  allowed  to  remain  for  a week  on 
the  frame  to  dry,  and  then  taken  off  for  use-  The  cloth  so  pre- 
pared is  used  for  riding  cloaks,  and  as  covers  for  carriages, 
Jkc.  The  same  composition  is  applied  to  leather  and  skins,  bat 
to  produce  a glossy  brilliant  appearance,  a varnish  is  employed, 
consisting  of  61b.  of  the  oil  varnish,  as  before  mentioned,  and 
an  equal  weight  of  clear  resin,  heated  together  over  a fire  until 
the  resin  is  dissolved ; to  these  are  added  2 lbs.  of  oil  of  tur- 
pentine, with  which  has  been  ground  some  colour,  to  give  it 
the  required  tint,  and  cleared  of  all  impurities  by  passing 
through  a fine  lawn  sieve.  This  varnish  is  laid  on  with  a 
brush,  and  when  quite  hard  is  rubbed  over  with  pumice  stone 
and  water,  and  otter  wards  well  washed.  Two  or  three  coats 
of  this  varnish  are  given  to  it,  each  coat  being  well  dried  before 
another  is  (aid  on,  by  which  is  produced  a varnish  of  such  bril- 
liancy as  to  rival  the  best  japan. 

The  following  recipe,  although  it  will  not  render  boots  and 
shoes  entirely  water-proof,  will  make  them  much  more  imper- 
vious to  wet,  more  durable  and  pliable,  and  prevent  their  crack- 
ing Take  one  pint  of  boiled  linseed  oil,  two  ounces  of  bees- 
wax, two  ounces  of  spirits  of  turpentine,  and  one  ounce  of 
Burgundy-pitch,  melted  carefully  over  a slow  fire.  With  this 
composition,  rub  the  soles  and  upper  leathers,  when  new,  with 
a small  piece  of  sponge,  in  the  sun,  or  at  a distance  from  the 
fire;  rub  them  as  often  as  they  become  dry,  until  the  leather  is 
fully  saturated. 

Another  Method.  Mix  equal  parts  of  mutton-fat,  bees- wax, 
and  sweet-oil  together,  in  a small  gallipot,  and  heat  them  over 
the  fire  till  melted ; then,  after  the  mixture  has  cooled  a little, 
apply  it  to  the  shoes  plentifully,  particularly  about  the  welt 
and  seams,  and  that  will  render  them  entirely  water-proof. 

LEDGE,  a long  ridge  of  rocks  near  the  surface  of  tho  sea. 

Ledues,  small  pieces  of  timber  placed  athwart  ships,  under 
the  decks,  in  the  intervals  between  the  beams. 

LEE,  an  epithet  to  distinguish  that  half  of  tho  horixon  to 
which  the  wind  is  directed  from  the  other  part  whence  it  arises, 
which  latter  is  accordingly  called,  to  windward.  This  expres- 
sion is  chiefly  used  when  the  wind  crosses  the  line  of  a ship's 
course  : so  that  all  on  one  side  of  her  is  called,  to  windward; 
and  all  on  the  opposite  side,  to  leeward  ; and  hence. 

Under  the  Ler,  implies  farther  from  that  part  of  the  horizon 
from  whence  the  wind  blows,  as.  Under  the  lee  of  the  land,  t.  e. 
at  a short  distance  from  the  shore  which  lies  in  tbedireolion  of 
the  wind.  This  phrase  indicates  the  situation  of  a vessel 
anchored  or  sailing  near  the  weather  shore,  where  there  Is 
always  smoother  water  than  at  a great  distance  from  it.  To 
lay  a ship  by  the  lee,  or  to  come  up  by  the  lee,  is  to  bring  her 
so  that  all  her  sails  lie  flat  against  her  masts  and  shrouds,  and 
that  the  wind  may  come  right  upon  her  broadside. 

Lee  Boards,  strong  frames  of  plank  affixed  to  the  sides  of 
flat-bottomed  vessels,  such  as  river  barges,  Sec.  which  draw  but 
little  water;  these,  by  being  let  down  into  the  water  when  the 
vessel  is  close-hauled,  prevent  her  from  falling  leeward.  Lee 
Fangs,  are  ropes  reeved  into  the  cringles  of  a yacht  or  hoy's 
sails.  The  Lee  Gage,  implies  further  from  the  point  whence 
the  wind  blows  than  another  vessel.  Take  ears  of  the  Lee 


Hatch,  is  a word  of  command  to  the  man  at  the  helm,  to  take 
care  that  the  ship  do  not  go  to  the  leeward  of  her  course.  Lee 
Lurches,  the  sudden  and  violent  rolls  which  a ship  often  takes 
to  leeward  in  a high  sea,  particularly  when  a large  wave  strikes 
her  on  the  weather  side. 

A Lkk  Shore , a ship  is  said  to  be  on  a lee-shore,  when  she  is 
near  the  land,  with  the  wind  blowing  right  upon  it. 

Lee  . Side,  all  that  part  of  a ship  or  bout  which  lies  between 
the  roast  and  the  side  farthest  from  the  direction  of  the  wind  ; 
or  that  half  of  a ship  which  is  pressed  down  towards  the  water 
by  the  effort  of  the  sails,  as  separated  from  the  other  half  by  a 
line  drawn  through  the  middle  of  her  length ; that  part  of  the 
ship  which  lies  to  the  windward  of  this  lino  is  accordingly 
called  the  weather  side.  Thus,  if  a ship  sail  southward  with 
the  wind  at  east,  then  is  her  starboard  or  right  side  the  Ice- 
side  ; and  the  larboard  or  left,  the  weather-side. 

Lee  Tide,  is  a tide  running  in  the  same  direction  that  the 
wind  blows,  and  is  directly  contrary  to  a tide  under  tho  lee 
which  implies  a stream  in  an  opposite  direction  to  the  wind. 

To  Leeward,  denotes  towards  that  part  of  the  horizon  which 
lies  under  the  lee,  or  whither  the  wind  blows. 

Leeward  Ship,  is  one  that  is  not  fast  by  the  wind,  or  which 
docs  not  sail  so  near  the  wind,  nor  make  so  good  way,  as  she 
should ; or  which  is  much  to  leeward  of  her  course,  when 
sailing  close-hauled. 

Lee  Wag,  or  Leeward  Way,\a  the  lateral  movement  of  a ship 
to  the  leeward  of  her  course,  or  the  angle  which  the  line  other 
way  makes  with  her  keel  when  she  is  close-hauled.  This 
movement  is  produced  by  the  mutual  effort  of  the  wind  and  sea 
upon  her  side,  forcing  her  to  leeward  of  the  line  upon  which 
she  appears  to  sail ; and  in  this  situation  her  course  is  neces- 
sarily a compound  of  the  two  motions  by  which  she  is  impelled. 
All  ships  are  apt  to  make  some  lee-way  ; so  that  in  casting  up 
the  log-book,  something  must  be  allowed  for  Icc-way.  But  the 
lee-way  made  by  different  ships,  under  the  same  circnmstances, 
will  he  different ; and  even  the  same  ship,  with  different  lading, 
and  having  more  or  less  sail  on  board,  will  make  more  or  less 
lee-way.  The  ordinary  rules  of  allowing  for  it,  as  giveo  by 
Mr.  John  Backlcr  to  Mr.  William  Jones,  who  first  published 
them  about  the  year  1702,  arc  these: — 1.  When  a ship  is 
close-hauled,  has  all  her  sails  set,  the  water  smooth,  and  a 
moderate  gale  of  wind,  she  is  then  supposed  to  make  little  or 
no  lee- way.  2.  Allow  one  point  when  it  blows  so  fresh  that 
the  small  sails  are  taken  in.  3.  Allow  two  points,  when  the 
topsail  roust  be  close  reefed.  4.  Allow  two  points  and  a half 
when  one  topsail  must  be  banded.  5.  Allow  three  paints  and 
a half  when  both  topsails  are  to  be  taken  in.  6.  Allow  four 
points  when  the  fore-course  is  handed.  7.  Allow  five  points 
when  trying  under  the  main  sail  onlv.  8.  Allow  six  points 
when  both  main  and  fore  courses  are  taken  in.  9.  Allow  seven 
points  when  the  ship  tries  a-bull,  or  all  sails  are  handed. 
When  the  wind  has  blown  hard  in  cither  quarter,  and  shifts 
aoross  the  meridian  into  the  next  quarter,  the  lee-way  will  be 
lessened.  Bat  in  all  these  eases  respect  must  be  had  to  the 
roughness  of  the  sea  with  the  trim  of  the  ship  ; and  hence  the 
mariner  will  he  able  to  correct  his  coarse. 

LEECHES,  Water  Snails,  To  apply  leeches  effectually,  the 
skin  should  be  soft,  and  if  lotions  have  been  used,  tho  skin  must 
he  cleanly  washed,  and  the  leeches  will  bite  very  readily  when 
they  are  fresh  and  hungry*  The  best  mode  of  applying  thorn  is 
to  let  the  leech  crawl  on  a dry  piece  of  linen  for  a little  time  ; 
or  better,  if  it  have  been  kept  in  a vessel  without  water  for 
some  time  beforehand,  then  to  take  it  in  a bit  of  soft  linen 
between  the  thumb  and  finger,  and  when  it  projects  its  pointed 
mouth  between  the  folds  of  the  linen,  to  direct  it  lo  the  spot 
intended  for  it  to  act  on.  In  this  way  the  leech  will  generally 
fasten  at  the  first  touch,  and  it  will  at  all  events  fasten  more 
readily,  since  it  is  prevented  from  covering  (he  skin  with  slime, 
and  thus  sheathing  it  from  its  own  bite  and  that  of  other 
leeches.  The  most  skilful  appliers  of  leeches  use  this  method, 
and  they  gain  oclcbrity  by  thus  throwing  them  on  the  part,  as 
some  of  them  express  it. 

Another  way  is,  to  put  the  leeches  into  a wine  glass  or  pill- 
box, and  then  to  invert  the  glass  or  box  on  the  proper  part. 
This  method  does  not  answer  when  the  leeches  are  not  lively, 
for  they  will  fix  on  the  sides  of  the  vessel,  so  as  not  to  be  again 
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made  to  touch  the  akin.  This  difficulty  may  generally  be  obvi- 
ated by  putting  more  leeches  into  the  vessel  or  vessels  than 
are  wished  to  be  applied,  and  removing  them  when  the  proper 
number  have  adhered. 

In  cases  of  difficulty,  it  is  often  advantageous  to  cover  the 

fiart  with  cream  or  milk  ; or  better,  to  touch  the  head  of  the 
ecch  with  a drop  of  vinegar ; or  to  make  small  incisions  in  the 
skin  (of  the  operator  perhaps,  if  the  patient  he  a sleeping  child) 
by  means  of  a lancet : or,  if  one  leech  have  adhered,  to  take  it 
off  again,  and  use  the  blood  to  entice  others  to  do  likewise. 
Mr.  Thomson  says,  in  the  London  Dispensatory,  that  a leech 
may  certainly  be  made  to  bile  on  any  assigoed  spot,  by  putting 
it  into  a quill  which  is  open  at  both  ends,  and  after  placing  the 
end  containing  the  leech’s  head  on  the  part,  stopping  up  the 
other  end  bv  means  of  the  finger.  This  information  is  valuable, 
at  least  if  the  plan  prove  generally  successful,  in  cases  where 
leeches  are  required  close  to  an  important  part,  as  near  the  eye 
or  on  the  gums,  &c. ; but  it  is  to  be  feared  that  the  quill  would 
be  as  likely  to  fail  as  the  common  leech-glass,  both  being  used 
on  the  same  principle;  and  the  latter  being  confessedly  ari 
ineffective  instrument 

Tbc  pain  of  biting  generally  ceases  in  a short  time  after  the 
leech  has  adhered  ; but  if  the  patient  be  so  placed  as  that  the 
leech  bangs  as  it  were  from  the  point  of  adhesion,  the  pain  is 
In  some  individuals  increased,  and  continues  till  the  leceh  falls 
off.  Leeches  should  not  remain  on  the  part  for  more  than  ten  or 
fifteen  minutes;  if  they  do  not  then  fall  off,  it  will  be  found 
that  they  have  been  sluggish,  and  are  not  full,  and  the  same 
thing  will  be  shewn  by  the  want  of  that  vcrmiculur  utotiou  on 
the  neck  of  the  leech,  which  is  so  perceptible  when  it  draws 
vigorously.  In  these  cases  it  may  often  be  made  more  active 
by  tonching  its  head  with  vinegar. 

As  it  sometimes  happens  that  leeches,  when  indolent,  will  thus 
remain  on  the  part  for  hours,  it  is  better  to  remove  them  when  they 
•re  disposed  to  sack.  This  may  be  done  by  the  application  of  a 
very  little  salt  to  their  heads,  and  as  the  after  bleeding  is  gene- 
rally more  advantageous  than  the  drawing  of  the  leech  itself, 
very  little  loss  is  sustained  by  removing  them  before  they  are 
filled  with  blood.* 

The  Treatment  of  Leecket  after  their  Removal  from  the  Shin. — 
Great  waste  is  occasioned  by  the  unskilfulness  in  attending  to 
leeches  after  they  fall  off.  By  proper  care  they  may  be  made 
to  act  again  and  again  ; for.  when  it  is  considered  that  blood  is 
the  natural  food  of  the  leech,  it  must  follow,  that  some  fault  in 
oar  treatment  causes  their  death,  and  not  their  having  made  a 
hearty  meal  on  food  that  is  natural  to  them.  It  uiay  happen, 
iodeed,  that  the  blood  in  certain  states  of  disease  acts  as  a 
poison,  and  destroys  them ; many  persons  having  stated  that 
they  fall  off  dead,  in  some  cases,  before  any  application  is  made 
to  them : but  this  is  at  least  problematical,  and  perhaps  unlike- 
ly. The  common  practice  of  covering  them  with  salt  is  almost 
always  destructive ; and,  even  by  sprinkling  a small  quantity 
on  their  bodies,  if  death  do  not  follow,  it  generally  happens  that 
the  leech  is  blistered  by  the  salt,  and  made  incapable  of  actiog 
again  for  a considerable  time.  Squeezing  not  tbc  blood  is  bet- 
ter than  the  application  of  salt  in  any  form;  but  the  best  mode 
is  to  touch  them  with  vinegar,  which,  if  sparingly  applied,  will 
make  them  vomit,  so  that  they  may  be  rc-apnlicd  again  imme- 
diately, even  to  the  third  or  fourth  time,  or,  by  returning  them 
into  clean  water,  be  ready  for  another  occasion.  When  leeches 
are  treated  in  this  way.  and  especially  if  they  be  allowed  to 
keep,  perhaps,  a fourth  part  of  the  blood  which  they  have  swal- 
lowed. they  are  not  only  capable  of  actini  repeatedly,  but,  in 
skilful  hands,  may  be  made  to  grow  to  an  immense  size. 

Under  one  gentleman’s  care,  a set  of  leeches  were  in  this  way 
preserved  for  a great  length  of  time,  and  at  last  they  grew  to 
the  length  of  nearly  eight  inches.  It  was  want  of  care  that 
destroyed  them,  even  after  all  this.  These  leeehes  were  not 
once  emptied  of  their  blood,  and  yet  they  were  often  used 
again  at  an  interval  of  only  a few  days.  We  underst&ad  it  is 
the  practice  of  some  surgeons,  when  leeches  have  been  scarce, 
and  it  has  been  considered  requisite  to  take  a large  quantity  of 


• According  to  one  gentleman'*  experiment*,  tkr  largest  l«#oh  in  not  morn 
tbns  a dmcbm  bnsvinr  wlun  full,  tlwa  before  application.  If  *o,  small  omi 
cnooot  draw  sway  man  tlum  bail  ■ l«*-*po«sfnl  of  blood. 


blood  from  a patient,  to  cut  off  the  tail  of  the  leech,  when  it  has 
nearly  filled  itself;  the  creature  keeps  on  tueking  to  fill  itself, 
and  appears  to  be  unconscious  of  its  being  employed  merely  as 
a funnel  or  a spout. 

Leeches,  the  borders  or  edges  of  a sail,  which  are  either 
sloping  or  perpendicular;  those  of  the  square- sails,  i. e.  the 
sails  whose  tops  and  bottoms  are  parallel  to  the  deck,  or  at 
right  angles  with  the  mast,  are  denominated  from  tire  ship’s 
side,  as  the  starboard-leech  of  the  main- sail,  the  lee- leech  of 
the  fore-topsail ; but  the  sails  which  are  fixed  obliquely  on  the 
masts  have  their  leeches  named  from  their  situation  with  regard 
to  the  ship’s  length,  as  the  fore-leech  of  the  rniaaen,  the  after- 
leech  of  the  jib,  Ac. 

Loch  Linet , ropes  fastened  to  the  middle  of  the  leeches  of 
the  mainsail  and  foresail,  and  communicating  with  blocks  under 
the  opposite  sides  of  the  top.  whence  they  pass  downwards  to 
the  deck,  serving  to  truss  those  sails  up  to  the  yards.  Harbour 
Leech  Lines,  ropes  made  fast  at  the  middle  of  the  topsail 
yards,  then  passing  round  the  leeches  of  the  topsails,  and 
through  blocks  upon  the  topsail-tye,  serving  to  truss  the  sails 
very  close  up  to  the  yard,  previous  to  their  being  furled  in  a 
body.  Leech  Hope,  a name  given  to  that  part  of  tbc  bolt-rope 
to  which  the  border  or  edge  of  a sail  is  sewed.  In  all  sails 
whose  opposite  leeches  arc  of  the  same  length,  it  is  terminated 
above  by  the  earing,  and  below  by  tho  clue. 

LEFT.  a little  court  held  within  a manor. 

LEGION,  in  Roman  antiquity,  a body  of  foot,  which  consisted 
of  ten  cohorts  or  battalions,  each  cohort  consisting  of  six  cen- 
turies, commanded  by  a centurion,  and  when  full,  a eontnry  was 
KM)  men,  but  the  numbers  were  often  incomplete,  particularly 
during  a campaign. 

LEGISLATOR,  a lawgiver,  or  a person  who  establishes  the 
policy  and  laws  of  a state.  Such  was  Moses,  among  the  Jews  ; 
Lycnrgu*.  among  the  Lacedaemonians,  &o. 

LEMMA,  in  Mathematics,  denotes  a previous  proposition, 
laid  down  in  order  to  clear  the  way  for  some  following  demon- 
stration, and  prefixed  either  to  theorems,  in  order  to  render 
their  demonstration  less  perplexed  and  intricate,  or  to  pro- 
blems, to  make  their  solution  more  easy  and  short.  Thus,  tu 
prove  a pyramid  one-third  of  a prism  or  parailclopiped  of  the 
same  base  and  height  with  it.  the  demonstration  of  which  in 
the  ordinary  way  is  difficult  and  troublesome,  this  lemma  may 
be  premised,  which  is  proved  in  the  rules  of  progression,  viz. 
that  the  sum  of  a series  of  square  numbers  in  arithmetical  pro- 
gression,  beginning  from  0,  as  I,  4,  9,  10,  25,  36,  ite.  is  always 
aubtriple  of  the  sum  of  as  many  terms,  each  equal  to  the  great- 
est ; or,  is  always  one-third  of  the  greatest  term  multiplied  by 
the  number  of  terms. 

LEMONS,  Salt  or,  used  to  remove  ink-stains  from  linen,  is 
the  native  salt  of  sorrel,  the  super-oxalate  of  potash.  The  effect 
is  prodneed  by  the  oxalic  acid  dissolving  with  facility  the 
oxide  of  iron  in  the  ink,  on  the  combination  of  which  w ith  the 
tannin  and  gallic  acid,  the  colour  depends  ; while,  at  the  same 
time,  it  can  be  used  without  any  risk  of  injury  to  the  cloth,  on 
which  it  has  no  effect. 

LEMURES,  in  Antiquity,  spirits  or  hobgoblins;  restless 
ghosts  of  departed  persons,  who  return  to  terrifv  and  torment 
the  living.  These  are  the  same  with  larvae,  which  the  ancients 
imagined  tn  wander  round  the  world,  to  frighten  good  people 
and  plague  the  bad.  For  which  reason,  they  had  at  Rome 
lumeria,  or  feasts,  instituted  to  appease  the  manes  of  the  de- 
funct. See  Lauf.s. 

LENGTHENING,  the  operation  of  cutting  a ship  down 
across  the  middle,  and  adding  a certain  portion  to  her  length. 
This  is  performed  by  sawing  her  planks  asunder  in  different 
parts  of  her  length,  on  each  side  of  the  midship  frame,  to  pre- 
vent her  from  being  weakened  too  much  in  one  place.  The 
two  cods  are  then  drawn  apart  to  a limited  distance,  which 
must  be  equal  to  the  proposed  addition  of  length.  An  inter- 
mediate piece  of  tiinher  is  next  added  to  the  keel,  upon  which 
a sufficient  number  of  timbers  are  erected  to  fill  up  the  vacancy 
produced  by  the  separation.  The  two  parts  of  the  keelson  arc 
afterwards  united  by  an  additional  piece,  which  is  scored 
down  upon  the  floor  timbers ; and  as  many  beams  as  aiay  be 
necessary  are  fixed  across  the  ship  in  the  interval.  Finally,  the 
planks  of  the  side  are  prolonged  so  as  to  unite  with  each  other, 
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and  those  of  the  ceiling  refitted  in  the  same  manner,  by  which 
the  whole  process  is  completed. 

LENS,  a piece  of  gloss  or  other  transparent  substance, 
haring  its  two  surface*  so  formed  that  the  rajs  of  light  in  pass, 
ing  through  it  have  their  direction  changed,  and  made  to  eon- 
serge  or  diverge  from  their  original  parallelism,  or  to  become 
parallel  after  converging  or  diverging.  Lenses  receive  particu- 
lar denominations  according  to  their  form;  as  convex,  concave, 
piano  convex,  piano  concave,  lenses,  and  mrnirnun. 

Convex  Lens,  is  one  which  is  thickest  in  the  middle.  If  only 
one  side  is  convex  and  the  other  plane,  it  is  called  a piano  con- 
vex lens,  such  is  A F,  in  the  following  figure;  but  if  it  be  con- 
vex on  both  sides,  it  is  called  a convero  convex,  or  double  convex 
lens,  as  B G. 

CVwcare  Lens,  is 
that  which  is  thin- 
nest in  the  middle; 
hut iti*  also  divided 
into  piano  concave 
and  ceneetofwieerf, 
as  in  the  former 
case;  such  are  two  lenses  C H,  D I, 

And  when  the  lens  is  concave  on  one  side  and  convex  on 
the  other,  it  is  called  a meniscus,  as  KK,  in  the  above  figure. 
In  every  lens  the  right  line  perpendicular  to  the  two  surfaces 
is  called  the  aris  of  the  loos : the  points  where  the  axis  cuts  the 
surface,  arc  called  the  vertices  of  the  lens;  also  the  middle 
point  between  them  is  called  the  centre,  and  the  distance  be- 
tween them  the  diameter.  Some  confine  the  term  lenses  to 
such  as  do  not  exceed  half  an  inch  diameter,  those  that  exceed 
this  being  termed  lenticular  glasses. 

Lenses  arc  either  blown  or  ground.  Blown  Lenses,  arc  small 
globules  of  glass  melted  in  the  flame  of  a lamp  by  a blow. pipe, 
or  otherwise.  Ground  Lenses,  are  such  as  are  ground  to  the 
required  form  by  mean*  of  machinery  for  this  purpose. 

The  Levs  Grinding  Machine  is  of  varied  form  and  construc- 
tion. This  figure  re- 
presents one  of  these 
machines,  so  contrived 
as  to  torn  a sphere  at 
one  and  the  same  time 
on  two  axes,  cutting 
each  other  at  right  an- 
gles, and  producing  the 
segment  of  a true 
sphere  merely  by  turn- 
ing round  the  wheels 
without  anycare  or  skill 
of  the  workman.  A is 
a globe  covered  with 
cement,  on  which  are 
fixed  the  pieces  of  glass 
to  be  ground  ; this  globe 
is  fastened  to  the  axis,  and  toms  with  the  wheel  B.  C is  the 
brass  cop  that  polishes  the  glass.  This  19  fastened  to  the  axis, 
and  turns  with  the  wheel  1).  The  motion  of  the  cup  C,  there- 
fore, is  at  right  angles  to  the  motion  of  the  globe  A ; whence  it 
follows  demonstrably,  that  the  pieces  of  glass  ground  by  this 
doable  motion  must  be  formed  into  the  segments  of  sphere*. 

LENT,  a solemn  time  of  fasting  in  the  Christian  church, 
observed  as  a time  of  humiliation  before  Easter,  the  great 
festival  of  our  Saviour's  resurrection. 

LEO  Minor,  the  Little  Lion,  it  has  been  said,  owes  its  place 
in  the  heavens  to  the  fable  of  Hercules  killing  (heNemsean  lion. 
This  is  erroneous,  for  Leo  Minor  was  composed  out  of  the  Stella 
informes  of  the  ancients.  In  the  Egyptian  calendar  we  find  the 
sign  Leo  to  containthe  figures  of  two  lions,  and  the  bead  of  a 
third.  The  Little  Lion  is  a paratanlollon  to  Leo  of  the  zodiac. 

Boundaries  and  Contents. — North  by  Ursa  Major,  east  by 
Coma  Berenices,  south  by  Leo,  and  west  by  Lynx.  This 
constellation  contains  63  stars,  vis.  one  of  the  3d  magnitude, 
six  of  the  fourth,  eleven  of  the  6th,  Ac.  and  the  upper  part  of 
the  animal’s  head  does  not  set  to  London.  The  position  of  Leo 
Minor  is  easily  ascertained,  for  it  Is  composed  as  it  were  of 
three  knots  of  stars,  one  at  the  head  and  fore  feet,  a second  on 
the  body,  and  a third  at  the  tail ; and  the  central  group,  deter- 
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mined  by  a line  drawn  from  Regains  to  the  Pointers,  enables 
us  to  fix  on  the  two  others  10  the  cast  and  west. 

Lbo.  the  Lion  £1,  is  the  fifth  sign  in  the  order  of  the  zodiac, 
and  the  second  of  the  summer  signs.  According  (o  the  fixed 
zodiac  and  the  astronomical  year,  the  Sun  enters  Leo  on  the 
23d  of  Jnly;  but  reckoning  agreeably  to  the  precession  of  the 
equinoxes  and  the  moveable  zodiac  of  the  sidereal  year,  the  Sun 
enters  this  sign  on  tbefilh  of  August.  The  Earth  is  at  this  pe- 
riod in  Aquarius,  and  the  Sun,  as  seen  from  the  Earth,  ap- 
pears in  Leo.  For,  in  whatever  part  of  the  ecliptic  we  appre- 
hend the  Sun  to  be,  the  Earth  is  180°  removed  from  that  point. 
As  the  Earth  goes  round  the  Sun,  the  North  Pole  keeps  con- 
stantly towards  one  part  of  the  heavens  ; it  now  approaches 
nearer  its  orbit  than  in  tho  preceding  sign,  and  the  days  and 
nights  are  consequently  coming  nearer  to  an  cqoality. 

Boundaries  and  Contents  of  Leo. — This  sign  is  bounded  ou 
the  north  by  Leo  Minor,  cast  by  Virgo,  south  by  Sextans, 
and  west  by  Cancer;  it  contains  95  stars,  rir.  two  of  the  1st 
magnitude,  two  of  the  2d,  six  of  the  3d,  thirteen  of  the  4tl»,  Ac. 
The  chief  star  is  Kegulus,  situated  on  the  Ecliptic,  and  some- 
times called  Cor  Leonis,  “ the  Lion’s  heart.”  In  the  tail  of  the 
Lion  we  find  Denebola,  also  a star  of  the  first  magnitude. 
The  declination  of  Regulus  is  12°  CtG  20"  north,  and  its  right 
ascension  149°  26'  25)".  Kegulus  rises  in  the  E-  N.  E.  part  of 
the  horizon,  as  does  also  Denebola,  but  about  4°  more  to  the 
N.  and  1 hour  30  minuted  after  Rrgulus.  Regains  rises  and 
culminates,  to  the  inhabitants  of  London,  for  the  first  of  every 


month,  agreeably  to  tho  following  Table : Merid.  All.  51°  2^ 
2G." 


Month.  Rises.  | Celm.  Month.  ’ Rises,  j Cti  m. 

bo,  mi.  bo.  mi.  ho.  mi.  ; bo,  mi. 

J*n.  10  15  A.  ! 8 10  M-  Joly  3 12  M.  3 19  A. 

Feb.  GOA.  10  M.  Aog.  | 0 0M.|  l 14  A. 

M*r.  i 4 10  A.  10  0 A.  Sept.  4 0 M.  ; 11  15  M. 

April  ! 3 15  A 0 10  A.  Oct.  2 15  M.  0 27  M. 

May  12  20  A.  j 7 25  A.  Nor.  12  22  M.  7 30  >1. 

June  ; 10  6 M.  | 4 n A.  Dec.  ; 10  Itt  U.  [ 5 27  M. 

Th<;  sign  Leo  is  chiefly  situated  north  of  the  Ecliptic  passing 
over  the  northern  parts  of  the  torrid  zone.  And  in  the  heavens 
the  pusition  of  Regulus  and  Denebola  may  lie  thus  found. 

LEPAS,  the  Acorn,  a genus  of  shcll-fisb,  belonging  to  the 
order  of  vermes  testacea. 

LEPID1UM,  Dittander,  or  Pepferwort,  n genus  of 
plants  belonging  to  tho  letradjnamia  class,  and  in  the  natural 
method  ranking  under  the  39th  order,  siliqnosm. 

LKPIDIOPTERA,  in  Zoology,  an  order  of  insects,  with 
four  wings,  which  are  covered  with  imbricated  scales. 

LEPROSY,  a foul  cutaneous  disease,  appearing  in  dry, 
white,  thin,  scurfy  scabs,  either  on  the  whole  body,  or  only 
somo  parts  of  it,  and  usually  attended  with  a violent  itching 
and  other  pains.  The  leprosy  is  of  varions  kinds,  but  Jews 
were  particularly  subject  to  that  called  Elephantiasis . Hence 
the  Jewish  taw  excluded  lepers  from  communion  with  mankind, 
banishing  them  into  the  country  or  uninhabited  places,  without 
excepting  even  kings.  When  a leper  was  cleansed,  he  came 
to  the  city  gate,  and  was  there  examined  by  the  priests  ; after 
this  he  took  two  live  birds  to  the  temple,  and  fastened  one  of 
them  to  a wisp  of  cedar  and  hissop,  tied  together  with  a scarlet 
ribbon  ; tbe  second  bird  was  killed  by  the  leper,  and  the  blood 
of  it  received  into  a vessel  of  water;  with  this  water  the 
priest  sprinkled  the  leper,  dipping  the  wisp  and  the  live  bird 
into  it : this  done,  tho  live  bird  was  let  go ; and  the  leper  hav- 
ing undergone  this  ceremony,  was  again  admitted  into  society, 
and  to  the  use  of  things  sacred.  See  Lcvit.  xiii.  40,  47,  and 
xiv.  1,  2,  Ac. 

L'ERMITE  (Oiseau),  a constellation  formed  some  years  ago 
by  M.  Monnier,  under  the  southern  scale  of  the  Celestial 
Balance.  Dr.  Jamieson,  oo  his  Celestial  Atlas,  has  transformed 
L’Ermite  Oiseau  into  the  sage-looking  Soctun,  a bird,  which, 
considering  the  frequency  it  is  met  with  on  all  Egyptian  monu- 
ments, it  appears  strange  our  astronomers  have  not  long  ere 
Ibis  transferred  among  the  celestials. 

LETHARGY,  fa  word  of  Greek  derivation,)  in  Medicine,  is 
a disease  consisting  of  a profound  drowsiness  or  sleepiness, 
from  which  the  patient  can  scarcely  be  awaked  ; or,  If  awaked, 
7 F 
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be  remains  stupid,  without  sense  or  memory,  aud  presently 
winks  again  into  his  former  sleep. 

LETTER  of  Attorney,  in  Law,  is  a writing  by  which  one 
person  authorizes  another  to  do  some  lawful  act  in  his  stead  ; 
as,  to  give  seisure  of  lands,  to  receive  debts,  sue  a third  per- 
son, Ac.  The  nature  of  this  instrument  is,  to  transfer  to  the 
person  to  whom  it  is  given,  the  wholo  power  of  the  maker,  to 
enable  him  to  accomplish  the  act  intended  to  be  performed. 
It  is  either  general  or  special ; and  sometimes  it  is  made 
revocable,  which  is  when  a bare  authority  is  only  given,  and 
sometimes  it  is  irrevocable,  as  where  debts,  Ac.  are  assigned 
from  one  person  to  another.  It  is  generally  held,  that  the 
power  granted  to  the  attorney  must  be  strictly  pursued  ; and 
that  where  it  is  made  to  three  persons,  two  cannot  execute  it. 
In  most  cases,  the  power  given  by  a letter  of  attorney  ter- 
minates upon  the  death  of  the  person  who  gave  it.  No  letter 
of  attorney  made  by  a seaman,  Ac.  in  any  ship  of  war,  or  having 
letter  of  warfare,  or  by  their  executors,  Ac.  in  order  to  em- 
power any  person  to  receive  any  share  of  prizes  or  bounty- 
money,  shall  be  valid,  unless  the  same  be  made  revocable,  and 
for  the  use  of  such  seaman,  and  be  signed  and  executed 
before,  and  attested  by,  the  captain  and  one  other  of  the  sign- 
ing officers  of  the  ship,  or  the  mayor  or  chief  magistrate  of 
some  corporation. 

LETTER  of  Mart,  a commission  granted  hy  the  lords  of  the 
admiralty,  or  by  the  vice-admiral  of  any  distant  province,  to 
the  commander  of  a merchant  ship,  or  privateer,  to  cruise 
against  and  make  prizes  of  the  enemy's  ships  and  vessels, 
cither  at  sea,  or  in  their  harbours.  The  ship  so  commissioned 
is  also  called  a Letter  of  Mart  or  Marque. 

LETTU CE,  W i u>.  Dr.  Collin,  at  Vienna,  first  brought  the  wild 
lettuce  into  medical  repute ; and  its  character  has  lately  induced 
the  College  of  Physicians  at  Edinburgh  to  insert  it  in  the  cata- 
logue of  the  Materia  Medica.  More  than  24  cases  of  dropsy 
ore  said  by  Collin  to  have  been  successfully  treated,  by  employ- 
ing an  extract  prepared  from  the  pressed  juice  of  this  plant, 
which  is  stated  not  only  to  be  powerfully  diuretic,  but,  by 
attenuating  the  viscid  humours,  to  promote  all  the  scoretions. 
and  to  remove  visceral  obstructions.  In  the  more  simple  cases, 
proceeding  from  debility,  the  extract,  in  doses  of  eighteen  to 
thirty  grains  a day,  proved  sufficient  to  accomplish  a cure ; hut 
when  the  disease  was  inveterate,  and  accompanied  with  visce- 
ral obstructions,  the  quantity  Of  extract  w as  increased  to  three 
drachms;  nor  did  larger  doses,  though  they  excited  nausea, 
ever  produce  any  other  bad  effect ; and  the  patients  continued 
ao  strong  under  the  use  of  this  remedy,  that  it  was  seldom 
necessary  to  employ  any  tonic  medicines.  Strong-scented  wild 
leltacc  ranks,  however,  among  the  stupefying  poisons  ; but  it  is 
to  be  hoped,  that  its  disagreeable  scent  and  hitter  nauseous 
taste  will  operate  as  a preventive  to  its  being  used  for  food. 

LEUCIPPUS,  an  ancient  Greek  philosopher,  who  flourished 
about  420  years  before  Christ. 

LEU  WEN  HOEK,  Antiion  y,  acelebrated  Dutch  philosopher, 
was  bora  at  Delft  in  1632.  and  acquired  a great  reputation 
throughout  all  Europe,  by  his  experiments  and  discoveries  iu 
Natural  History,  by  means  of  the  microscope.  He  particularly 
excelled  in  making  glasses  for  microscopes  and  spectacles  ; 
and  he  was  a member  of  most  of  the  literary  societies  of  Eu- 
rope, to  whom  he  sent  many  memoirs.  Those  in  the  Phil. 
Trans,  and  in  tho  Paris  Memoirs,  extend  through  many  vo- 
lumes ; the  former  were  extracted,  and  published  at  Leyden,  in 
1722.  He  died  in  1723,  at  ninety-one  years  of  age. 

LEVEL,  an  instrument  employed  in  ascertaining  a horizon- 
tal line,  of  which  there  arc  various  sorts ; as. 

The  Air  Level,  shews  the  exact  level  by  means  of  a babble  of 
air  enclosed  with  some  fluid  in  a glass  tube  ofan  indeterminate 
length  and  thickness,  and  having  its  two  ends  hermetically 
sealed.  When  the  bubble  fixes  itself  at  a mark  in  the  middle 
of  the  lube,  the  case  in  which  it  is  fixed  is  then  level.  When  it 
is  not  level,  the  bubble  will  rise  to  one  end.  This  glass  tube 
may  be  set  in  another  of  brass,  having  an  aperture  in  the  mid- 
dle, where  the  bubble  may  he  observed.  The  liquor  with  which 
the  tube  is  filled  is  oil  of  tartar,  or  aqna  sccunda ; those  not 
being  liable  to  freeze  as  common  water,  nor  to  rarefaction  and 
condensation  as  spirit  of  wine  is. 

The  Plumb  Lbvel,  shews  the  horizontal  line  by  means  of 


another  line  perpendicular  to  that  described  by  a plummet  at 
pendulum.  This  instrument  consists  of  two  legs,  joined  or 
right  angles  ; of  these  legs,  that  which  carries  tbe  thread  and 
plummet  is  about  a foot  and  a half  long;  the  thread  is  bung 
towards  the  top  of  the  branch.  The  middle  of  the  branch  where 
the  thread  passes  is  hollow,  so  that  it  may  hang  free  every 
where;  but  towards  the  bottom, where  there  is  a little  blade  of 
silver,  whereon  is  drawn  n line  perpendicular  to  the  telescope, 
the  said  cavity  is  covered  by  two  pieces  of  brass,  making  a 
kind  of  case,  lest  the  wind  should  agitate  the  thread  ; for  which 
reason  the  silver  blade  is  covered  with  a glass  to  the  end,  to 
be  seen  when  the  thread  and  plummet  play  upon  the  perpendi- 
cular. The  telescope  fastened  to  the  other  branch  of  the  in- 
strument, is  about  two  feet  long : hating  a hair  placed  horizon- 
tally across  the  focus  of  the  object-glass,  which  determines  tbe 
point  of  the  level.  The  telescope  must  be  fitted  at  right  angles 
to  the  perpendicular.  It  has  a ball  aud  socket,  by  which  it  is 
fastened  to  the  foot. 

The  Water  Level,  shews  the  horizontal  line  by  means  of  a 
surface  of  water  or  other  fluid  ; founded  on  this  principle,  that 
» ater  always  places  itself  horizontally.  The  most  simple  kind, 
made  of  a long  wooden  trongh,  equally  filled  with  water,  shews 
its  surface  on  the  line  of  level.  This  is  the  ancient  cborobatet. 

The  water-level  is  also  made  with  two  cups  fitted  to  the  two 
ends  of  n straight  pipe,  an  inch  in  diameter,  and  four  feet 
long.  The  water  communicates  from  one  cup  to  the  other; and 
this  pipe  being  moveable  on  its  stand  by  a ball  and  socket, 
when  the  two  cups  shew  equally  full  of  water,  their  two  surfaces 
mark  the  line  of  level.  This  instrument,  instead  of  cups,  may 
also  be  made  with  two  short  cylinders  of  glass,  three  or  four 
inches  long,  fastened  to  each  extremity  of  the  pipe  with  wax 
or  mastic.  The  pipo,  filled  with  coloured  water,  shews  itself 
through  the  cylinders,  by  means  of  which  tbe  line  of  level  is 
determined  ; tbe  height  of  the  water,  with  respect  to  tho  centre 
of  the  earth,  being  always  tbe  same  in  both  cylinders.  This 
level,  though  very  simple,  is  yet  very  commodious  for  levelling 
small  distance*. 

Where  works  of  moderate  extent  are  carried  on,  and  where 
the  perfect  level  of  each  stratum  of  materials  is  not  an  object  of 
importance,  the  common  brick- 
layer's level,  having  a plumb  sus- 
pended from  the  top,  and  received 
in  an  opening  at  the  junction  of  the 
perpendicular  with  the  horizontal 
piece,  will  answer  well  enough. 
The  principle  on  which  this  acts  is, 
that  as  all  weigbts  have  a tendency 
to  gravitate  towards  the  centre  of 
~ the  earth,  so,  the  plumb-line  being  a 
true  perpendicular,  any  line  cutting  that  at  right  angles  must 
he  a horizontal  line  at  the  point  of  intersection.  All  this  is  but 
an  approximation  ; wo  may  call  these  perpendiculars,  or  what 
we  will,  they  are  in  fact  radii  of  a sphere. 

But  tbe  most  complete  level  that  has  ever  yet  been  invented, 
is  the  spirit  level,  of  which  tbe  following  is  a representation. 
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The  level  q r is  surmounted  by  a telescope  O M I,  and  the  whole 
fixed  on  a stand  resembling  that  of  the  improved  theodolite,  the 
adjustment  of  the  instrument  being  effected  by  means  of  the 
•erews  shewn  in  the  figure-  The  telescope  is  a chromatic, 
about  18  inches  long,  for  viewing  remote  objects.  O I are 
the  Y supporters  in  which  it  rests-  Tbe  spirit  level  shews  when 
the  instrument  is  properly  adjusted.  The  supporters  are  fixed 
in  the  plate  K I K-  The  screws  C,Q,  G,  II,  II,  E,  and  F,  are 
severally  used  for  adjusting  the  instrument,  which  is  supported 
by  three  legs  A,  B,  D-  The  usual  height  of  the  instrument  is 
ahoos  51  feet;  but  as  an  hour's  practice  will  give  more  informa- 
tion  than  pages  of  description,  and  as  the  telescope  answers 
the  same  purpose,  we  shall  refer  the  reader  to  that  article. 

LKVELL1NG,  the  finding  a line  parallel  to  the  horizon  at 
one  or  more  stations,  to  determine  the  height  or  depth  of  one 
place  with  respeet  to  another,  for  laying  out  grounds  even,  re- 
gulating descents,  draining  morasses,  conducting  water,  Ac. 

Two  or  more  places  are  on  a true  level  when  they  are  equally 
distant  from  the  centre  of  the  earth.  Also  one  place  is 
higher  than  another,  or  out  of  level  with  it,  when  it  is 
farther  from  the  centre  of  the  earth  ; and  a line  equally  distant 
from  that  centre  in  all  its  points,  is  called  the  line  of  true  level. 
Hence,  because  the  earth  is  round, 
that  line  must  be  a curve,  and 
make  a part  of  the  earth’s  circum- 
ference, or  at  least  be  parallel  to 
it,  or  conccntrical  with  it;  as  tbe 
line  B C F G,  which  has  all  its 
points  equally  distant  from  A,  the 
centre  or  the  earth,  considering  it 
as  a perfect  globe. 

But  the  line  of  sight  BDE,  Ac. 
given  by  the  operations  of  levels, 
is  a tangent,  or  a right  line  perpendicular  to  the  semi-diameter 
of  the  earth  at  the  point  of  contact  B,  rising  always  higher 
above  the  trne  line  or  level,  the  farther  the  distance  is,  is  called 
the  apparent  tine  of  level.  Thus,  C D is  the  height  of  the  appa- 
rent level,  above  the  true  level,  at  the  distance  B C or  B D ; 
also  E F is  the  excess  of  height  at  F,  and  G H at  G,  Ac.  The 
difference,  it  is  evident,  is  always  equal  to  the  excess  of  the 
secant  of  the  arch  of  distance  above  the  radius  of  tbe  csrth. 

Tbe  common  methods  of  levelling  arc  sufficient  for  laying 
pavements  of  walks,  or  for  conveying  water  to  small  distances, 
Ac. ; hut  in  more  extensive  operations,  as  in  levelling  the  bot- 
toms of  canals,  which  are  to  convey  water  to  tbe  distance  of 
many  miles,  and  such  like,  tbe  difference  between  the  truo  and 
the  apparent  level  must  be  taken  into  the  account 

Now  the  difference  C D between  the  true  and  apparent  level 
at  any  distance  B C or  B D,  may  be  found  thus : by  a well- 
known  property  of  the  circle  (2AG  + CD);  BD::  B D : C D ; 
or  because  the  diameter  of  tbe  earth  is  so  great  with  respect  to 
the  line  CD,  at  all  distances  to  which  an  operation  of  levelling 
commonly  extends,  that  2 A C may  bo  safely  taken  for  2 A C 
-f  C D in  that  proportion  without  any  sensible  error,  it  will  be 

2AC  :BD::BD:CD,  which  therefore  is  “ or 

* 2 AC  2a C 

nearly  ; that  is,  tbe  difference  between  the  true  and  apparent 
level  is  equal  to  the  square  of  the  distance  between  the  places, 
divided  by  the  diameter  of  the  earth ; and  consequently  it  is 
always  proportional  to  the  square  of  tbe  distance. 

Now  the  diameter  of  tbe  earth  heing  nearly  7958  miles,  if  we 

a c1 

first  take  BC  = 1 mile,  then  the  excess  n becomes  -A,  of 

2 A C 

a mile,  which  is  7*902  inches,  or  almost  eight  inches,  for  the 
height  of  tbe  apparent  above  the  true  level  at  tbe  distance  of 
one  mile.  Hence,  proportioning  the  excesses  in  altitude  ac- 
cording to  the  squares  of  the  distances,  the  following  table  is 
obtained,  shewing  the  height  of  the  apparent  above  the  true 
level  for  every  100  yards  of  distanoe  on  the  one  band,  and  for 
every  mile  on  the  other. 

By  the  following  table  of  reductions,  we  can  now  level  to 
almost  any  distance  at  one  operation,  whereas  the  ancients, 
being  unacquainted  with  the  correction  answering  to  any  dis- 
tance, could  only  level  from  one  twenty  yards  to  another,  when 
they  had  occasion  to  continue  the  work  to  a considerable  extent 


Difluct,  or 
B.  C. 

Differ,  of  [«fd, 
or  C.  D 

Distance, 
or  BC. 

Differ.  of  Lrnl, 
or  C D. 

Yanis. 

I ache*. 

Miles. 

Feet. 

loobes. 

100 

0*026 

i 

0 

01 

-00 

0*103 

1 

0 

2 

3 IX) 

0 231 

1 

0 

41 

400 

0 411 

0 

8 

500 

0-643 

2 

2 

8 

(XX) 

0 925 

3 

6 

0 

700 

1*260 

4 

10 

7 

MX) 

1*046 

16 

7 

900 

2061 

n 

23 

11 

1000 

2 570 

7 

32 

6 

1I(M) 

3 no 

8 

42 

6 

IOUO 

3701 

9 

53 

9 

1300 

4314 

10 

66 

4 

1400 

5 038 

11 

80 

3 

1500 

5‘784 

12 

95 

7 

1600 

6 580 

13 

112 

2 

1700 

7*425 

ii 

130 

1 

This  tabic  answers  several  useful  purposes.  Thus,  1st,  to 
find  the  height  of  lbe  apparent  level  above  the  true,  at  any  dis- 
tance. If  the  given  distance  is  in  the  table,  the  correction  of 
level  is  found  on  the  same  line  with  it:  thus  at  the  distance  of 
1000  yards,  the  correction  is  2 57,  or  two  inches  and  a half 
nearly  ; and  at  the  distance  of  10  miles  it  is  60  feet  4 inches. 
Hut  if  the  exact  distance  is  not  found  in  the  tabic,  then  multi- 
ply tbe  square  of  the  distance  in  yards  by  2*57,  and  then  divide 
by  1,000.000,  or  cut  off  six  places  on  the  right  for  decimals,  tho 
rest  are  inches  : or  multiply  the  square  of  the  distance  in  miles 
by  66  feet  4 inches,  and  divide  by  100. 

2dly.  To  find  (he  extent  of  the  visible  horizon,  or  how  far  an 
observer  can  see  from  any  given  height,  on  a horizontal  plane, 
as  at  sea,  Ac.  Suppose  the  eye  of  tnc  observer,  on  the  top  of  a 
ship's  mast  at  sea,  is  the  height  of  130  feet  above  the  water,  be 
will  then  sec  about  14  miles  all  around.  Or  from  the  top  of  a 
cliff  by  the  sea-side,  the  height  of  which  is  06  feet,  a person 
may  see  to  the  distance  of  near  10  miles  on  the  surface  of  the 
sea.  Also  when  tbe  top  of  a hill,  or  the  light  in  a light-house, 
or  such  like,  whose  height  is  130  feet,  first  comes  into  the  view 
of  an  eye  on  board  a ship,  the  table  shews  that  the  distance  of 
the  ship  front  it  is  14  miles,  if  tho  eye  is  at  tho  surface  of  the 
water  ; but  if  the  height  of  the  eye  in  the  ship  is  80  feet,  then 
the  distance  will  be  increased  by  near  11  miles,  making  in  all 
about  25  miles  in  distance. 

3dly.  Suppose  a spring  on  one  aide  of  a hill,  and  a house 
on  an  opposite  hill,  with  a valley  between  them,  that  the  spring 
seen  from  tho  houso  appears  by  a levelling  instrument  on  a 
level  with  tho  foundation  of  the  house,  which  suppose  is  at  a 
mile  distance  from  it;  then  is  the  spring  eight  inches  above 
the  true  level  of  a house;  and  this  difference  would  he  barely 
sufficient  for  the  water  to  be  brought  in  pipes  from  the  spring 
to  the  house,  the  pipes  heing  laid  all  the  way  in  the  ground. 

4thly.  If  the  height  or  distance  exceed  the  limits  of  the  tahle, 
then,  first,  If  tho  distance  be  given,  divide  it  by  2,  or  by  3,  or 
by  4,  Ac.  till  the  quotient  mine  within  the  distances  in  the  table  ; 
then  take  out  the  height  answering  to  the  quotient,  and  multi- 
ply it  by  the  square  of  the  divisor,  that  is,  by  4.  or  9,  or  16,  Ac. 
for  the  height  required.  Thus,  if  the  top  of  a hill  is  just  seen  at 
the  distance  of  40  miles,  then  40  divided  by  4 gives  10,  to  which 
in  the  tabic  answer  661  feet,  which  being  multiplied  by  16,  the 
square  of  4,  gives  1061 1 feet  for  the  height  oflhchill.  But 
when  the  height  is  given,  divide  it  by  one  of  these  square  num- 
bers, 4.  9,  16,  25,  Ac.  till  the  quotient  come  within  the  limits  of 
the  tahle,  and  multiply  the  quotient  by  the  square  root  of  tho 
divisor;  that  is,  by  2,  or  3.  or  4,  or  5.  Ac.  for  the  distance 
sought:  so  when  the  top  of  the  peak  of  Teneriffe,  said  to  be 
about  3 miles,  or  15,840  feet  high,  just  comes  into  view  at  sea, 
divide  15,840  by  225.  or  the  square  of  15.  and  the  quotient  is 
70  nearly;  to  which  in  the  table  answers  by  proportion  nearly 
10?  miles  ; then  multiplying  1W  by  15,  gives  154  miles  and  1 for 
the  distance  of  the  hill. 
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What  has  been  stated  above,  bas  been  said  without  any  re- 
gard to  the  effect  or  refraction  in  elevating  the  apparent  places 
of  objects.  But  as  the  operation  of  refraction  incurvatiug  the 
rays  of  light  proceeding  from  objects  near  the  horizon  is  consi- 
derable, it  can  by  no  means  be  neglected,  when  the  difference 
between  the  true  and  apparent  level  Is  estimated  at  consider- 
able distances.  It  is  now  ascertained,  that  for  horizontal  re- 
fractions the  radius  of  curvature  of  the  curve  of  refraction  is 
abont  seven  times  the  radius  of  the  earth  ; in  consequence  of 
which,  the  distance  at  which  an  object  can  be  seen  by  refrac- 
tion, is  to  the  distance  at  which  it  coutd  be  seen  without  refrac- 
tion, nearly  as  M to  13;  the  refraction  augmenting  the  distance 
at  which  an  object  can  be  seen  by  about  a thirteenth  of  itself. 
By  reason  of  this  refraction,  too,  it  happens,  that  it  is  neces- 
sary to  diminish  by  4 of  itself  the  height  of  the  apparent  above 
the  true  level,  as  given  in  the  preceding  table  of  reductions. 
Thus,  at  1000  yards,  the  true  difference  of  level,  when  the  allow- 
ance is  made  for  the  effect  of  refraction,  will  he  2 670  — *307  = 
2*209  inches.  At  two  miles  it  would  be  32-41Z  27}  inches  ; 
and  so  on. 

Levelling,  is  either  simple  or  compound;  the  former  is 
when  the  level  points  urc  determined  from  one  station,  whether 
the  level  bo  fixed  at  one  of  the  points  or  between  them  ; and 
the  latter,  or  compound  levelling,  is  nothing  more  than  a repe- 
tition of  several  snch  simple  operations. 

LeVKLUNO  jtsrrr,  instruments  used  in  levelling,  serving  to 
carry  the  marks  to  be  observed,  and  at  tho  same  time  to  mea- 
sure the  height  of  those  marks  from  tbc  ground.  They  usually 
consist  of  two  mahogany  staves,  ten  feet  long,  in  two  parts 
that  slide  upon  one  another  to  about  5^,  feet,  for  the  greater 
convenience  of  carriage.  They  arc  divided  into  1000  equal 
parts,  and  numbered  at  every  tenth  division,  by  10,  20,  30.  Ac. 
to  1000;  and  on  one  side  the  feet  and  inches  are  also  some- 
times marked.  A vane  slides  up  and  down  upon  each  set  of 
these  staves,  which  by  brass  springs  wilt  stand  at  any  part. 
These  vanes  are  about  ten  Inches  long  and  four  inches  broad  ; 
the  breadth  is  first  divided  Into  three  equal  parts,  (bo  two  ex- 
tremes arc  painted  white,  the  middle  space  divided  again  into 
three  equal  parts,  which  are  less ; tho  middle  one  of  them  is 
also  painted  white,  and  the  two  other  parts  black  ; and  thus 
they  are  suited  to  all  tbc  common  distances.  These  vanes 
have  each  a brass  wfre  across  a small  square  hole  in  the  cen- 
tre, which  serve  to  point  out  the  height  correctly,  by  coinciding 
with  the  horizontal  wire  of  the  telescope  of  the  level. 

An  excellent  levelling  staff  is  now  made,  by  suspending  a 
pole  on  a pair  of  pivots  or  axles,  in  a limb  of  brass,  swinging 
itself  on  axles ; these  two  pairs  of  axles  are  at  right  angles, 
and  the  pole  stands  always  perpendicular.  The  limb  of  brass 
is  fixed  in  the  top  of  a stool,  with  three  or  four  legs,  about  IB 
inches  from  the  ground. 

LEVER,  The,  treated  as  one  of  the  mechanical  powers,  will 
fall  under  our  uolica  in  Mechanics,  where  the  theory  of  the 
various  kinds  of  levers,  whether  straight  or  bent,  is  laid  down. 
Our  present  object  is  to  deseri be  a combination  of  the  lever  with 
the  axis  in  perittoebio,  by  means  of  which  the  reciprocating 
motion  of  the  lever  is  made  useful  in  giving  a continued  rectili- 
near motion  to  a heavy  body,  without  changing  the  situation  of 
the  fulcrum  of  the  lever. 

This  contrivnnce  is  generally  called  in  England  the  universe! 
bier.  FGH  is  a straight  lever,  whose  centre  of  motion  is  G ; 
on  its  extremity  F,  hang  two 
bars  FD,  F ll  the  former 
of  which  has  a hook  to  catch 
into  the  teeth  oT  the  wheel 
A C D,  and  the  latter  has 
its  end  slightly  bent,  so  ns 
to  slide  over  the  outer  parts 
cf  those  teeth.  The  axle  A 
has  a cord  wound  about  it, 
to  the  lower  end  of  which  is 
attached  the  weight  W. 

Now  suppose  the  eud  II  of 

the  lever  raised  from  H by  I,  while  the  other  end  descends 
from  F to  B:  the  bar  F E w ill  then  push  the  point  Eof  tbc  wheel 
from  E to  C,  while  the  hook  D slides  o'er  nu  equal  space  on  the 
other  side  of  the  wheel.  After  this,  on  the  end  H of  the 


lever  being  brought  down  again  by  I to  H,  the  end  F ascends 
through  U F,  and  the  book  I)  raises  up  the  left  band  side  of  the 
wheel  through  a space  equal  to  E C.  Thus  the  reciprocating  mo- 
tion of  the  lever  Is  made  to  communicate  a continued  rotatory 
motion  to  tho  wheel,  ami  consequently  to  raise  the  weight  W 
suspended  from  its  axle  by  the  cord.  Here  the  advantage 
gained,  neglecting  friction  and  the  stiffness  of  the  cord,  will  be 
in  (he  ratio  compounded  of  the  ratio  of  H G to  G F,  and  the 
ratio  of  tho  radius  of  the  wheel  to  that  of  the  axle.  Thus  if 
II  G were  ten  times  G F,  and  the  radius  of  the  wheel  ten  times 
that  of  tbc  axle,  the  power  would  then  be  to  the  weight  raised 
nearly  as  1 to  1U0. 

This  machine  has  been  advantageously  applied  in  drawing 
heavy  loads  along  a plane  nearly  horixontal : In  that  case,  the 
cord  has  been  carried  from  A in  nearly  an  horixontal  direction, 
passed  round  a pulley  p.  attached  to  the  load  w or  its  carriage, 
and  its  end  fixed  to  a post  as  at  a,  or  perhaps  to  tbc  frame  of 
the  wheel  and  axle.  The  pulley,  U is  obvious,  almost  doubles 
the  advantage  of  the  power;  and  since  the  force  to  be  over- 
come, when  once  the  system  is  put  io  motion,  is  not  equivalent 
to  tbc  whole  load  ir,  but  merely  to  the  friction,  and  the  rigidity 
of  the  rope,  a very  great  weight  may  be  moved  in  this  manner 
by  a comparatively  small  power.  If  the  lever  have  another 
arm  to  the  left  of  O (as  it  appears  in  the  figure)  equal  to  G (I,  a 
man  may  then  work  at  each  end,  either  by  pressing  apon  it  or 
by  pulling  downwards  wilh  a cord;  and  thus  the  labourers 
will  alternately  relieve  each  other.  Sometimes  a heart-wheel 
has  been  combined  with  this  universal  lever : but  it  is  not,  we 
think,  a combination  to  be  recommended  in  practice. 

If  the  centre  of  motion  G were  vertically  above  Ibe  centre  of 
the  wheel,  and  if  another  bar  and  hook  similar  and  equal  in 
length  to  F D bung  from  the  point /,/ G being  equal  to  GF; 
these  two  hooks  would  then  catch  alternately  into  the  teeth  on 
the  rising  side  of  the  w heel,  and  thus  produce  the  continued 
rotatory  motion  ; but  this  construction  has  a practical  disad- 
vantage; for  w hen  both  bars  work  on  tbc  same  side  of  the 
wheel,  they  will  be  in  great  daugcr  of  catching  together,  and 
impeding  each  other’s  motions.  Universal  levers  have  long 
been  introduced  into  saw  mills,  for  the  purpose  of  drawing 
along  the  logs  to  be  sawn-  See  Saw  Mill,  also  Pipe  Borer. 

LEVJGATION,  in  Pharmacy  and  Chemistry,  the  reducing 
hard  and  ponderous  bodies  to  an  impalpable  powder,  by 
grinding  them  on  a porphyry  or  in  a mill. 

LEVITY,  in  Philosophy,  the  opposite  to  gravity, or  that  sup- 
posed quality  of  certain  bodies  which  gives  them  a power  of 
ascent  -,  being  thus  opposed  to  gravity,  by  which  they  have  al- 
ways a tendency  to  descend.  The  aneients  supposed  several 
different  bodies  to  be  possessed  of  levity,  but  the  error  has  long 
since  been  detected,  and  the  principle  Itself  excluded  from  every 
system  of  philosophy. 

LK  Y,  Law.  See  Law.  The  Roman  laws  were  of  two  kinds : 
1st.  Such  as  were  made  by  their  kings.  2d.  The  laws  of  tbc 
twelve  tables,  brought  by  the  Decemviri  from  Athens,  &lc.  And 
3d.  Such  as  were  proposed  by  the  superior  magistrates  in  tho 
times  of  the  republic. 

LEXICON,  the  same  with  Dictionary.  The  word  is  chiefly 
used  in  speaking  of  Greek  dictionaries. 

LEYDEN  Phial,  in  Electricity,  is  a glass  phial  or  jar,  coat- 
ed both  within  and  without  with  tin-foil,  or  some  other  con- 
ducting substance,  which  may  be  charged,  and  employed  in  & 
variety  of  useful  and  entertaining  experiments.  Or  even  flat 
glass,  or  any  other  shape,  so  coated  and  used,  has  also  received 
the  same  denomination.  Afro,  a vacuum  produced  in  such  a 
jar,  Ac.  has  been  named  the  Leyden  vacuum. 

LIBELLUS  FAMOSUS.  A*  contumely  or  reproach,  pub- 
lished to  the  defamation  of  the  government,  of  a magistrate,  or 
of  a private  person.  It  is  also  defined  a malicious  defamation, 
expressed  in  printing  or  writing,  or  by  signs,  pictures,  610. 
tending  either  to  blacken  the  memory  of  one  who  is  dead,  or 
ibe  reputation  of  one  wbo  is  alive,  and  thereby  exposing  him  to 
public  haired, contempt,  and  ridicule.  Libels,  says  Blackstone, 
taken  in  their  largest  and  most  extensive  sense,  signify  any 
writings,  pictures,  or  the  like,  of  ao  immoral  or  illegal  tendency. 
This  species  of  defamation  is  usually  termed  written  scandal, 
and  thereby  receives  an  aggravation,  in  that  it  is  presumed  to 
have  been  entered  upon  with  coolness  and  deliberation ; and 
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to  continue  longer,  and  propagate  wider  and  farther,  than  any 
other  scandal. 

LIBRA,  the  Balance  -fs.  This  is  the  seventh  sign  in  the  order 
of  the  Ecliptic,  and  the  first  of  the  southern  and  autumnal 
signs.  The  sun  enters  it  on  the  23d  of  September,  reckoning 
according  to  the  fixed  and  intellectual  zodiac  ; but,  agreeably 
to  the  moveable  and  visible  zodiac,  nod  the  recession  of  the 
signs,  it  is  the  27th  of  October  when  the  plaoe  of  the  sun  cor- 
responds with  the  commencement  of  Libra.  By  the  former  way 
of  reckoning,  we  are  accustomed  to  say,  that  when  tho  Sun 
comes  to  Libra,  he  has  no  declinatiun,  that  the  days  and  nights 
are  then  equal  all  over  the  earth,  except  at  the  poles  ; and  that 
is  the  beginning  of  day  at  the  South  Pole,  and  the  end  of  day 
at  the  North  Poie. — Boundaries  and  Contents.— Libra  is  bounded 
on  tho  north  by  Mons  Msrnalus  and  Serpens,  east  by  Scorpio, 
south  by  Centaurus  and  Lupus,  and  west  by  Virgo.  It  con- 
tains 51  stars,  two  of  which  arc  of  the  2d  magnitude,  one  of  the 
3d,  eight  of  the  4th,  &c. 

a Zuben  el  Gcnubi,  situated  on  tho  Ecliptic,  and  in  the 
Southern  Scale,  rises  on  the  E.  S.  E.  point  of  the  compass,  at 
London;  its  right  ascension  is  220°  II'  18* ; its  declin.  15°  14' 
2b'  S.  a is  a double  star,  and  the  mean  right  ascension  of  the 
two  stars  may  be  taken  at  14  ho.  40  mi.  and  67  ' their  south- 
ern declination  at  16°  15'  47".  The  times  of  their  rising  and 
culminating  are  shewn  in  the  following  Table,  for  the  first  day 
of  each  month  in  the  year;  Me  rid.  Alt.  23°  14'  32". 


Month, 

Rises. 

| Culm. 

Month. 

Rises. 

CCLII. 

be.  mi. 

bo.  mi. 

bo.  mi. 

Iio.  mi. 

Jan. 

3 15  M. 

0 20  M. 

July 

3 30  A. 

0 38  A. 

Fell. 

1 10  M. 

4 14  M. 

Aug. 

1 30  A. 

4 31  A. 

Mar. 

11  15  A. 

2 25  M. 

Srpt. 

11  35  At. 

3 25  A. 

April 

9 30  A. 

0 32  M. 

Oct. 

9 30  M. 

0 47  A. 

May 

7 40  A. 

10  41  A. 

Not. 

7 35  M. 

10  47  M. 

Juno 

6 50  A. 

[ 8 39  A. 

Dae. 

5 25  M. 

8 43  M. 

Libra  also  denotes  the  ancient  Roman  pound 

.which  was 

equal  to  about  6040  of  our  Troy  grains.  It  was  likew  ise  the 
name  of  one  of  their  gold  coins,  equal  in  value  to  20  denarii. 
See  Phil.  Trans,  vol.  Ixi.  p.  462. 


LIBRARIAN,  one  who  has  the  care  of  a library. 

LIBRARY,  an  edifice,-  or  an  apartment  in  a building,  fitted 
up  for  the  reception  of  books.  The  term  is  also  frequently 
applied  to  the  books  themselves,  with  scarcely  any  reference 
to  the  building-  Somo  authors  refer  the  origin  of  libraries  to 
the  Hebrews,  who  were  always  careful  to  preserve  their  sacred 
books,  and  such  memorials  as  regarded  their  ancestors.  This 
method  was  imitated  by  the  Egyptians,  who,  next  to  the 
Israelites,  were  tho  first  to  erect  libraries.  Many  famous 
libraries  have  existed  in  different  periods  of  time,  among 
which,  that  of  Alexandria  was  the  most  remarkable.  When 
destroyed  by  the  Saracens,  it  consisted  of  700,000  volumes,  and 
in  it  perished  the  learning  of  tho  ancient  world.  In  former 
times  every  largo  church  had  its  library,  but  at  present  tho 
most  distinguished  in  this  country  arc  the  BodUian  at  Oxford, 
and  the  Cottonian  in  the  British  Museum. 

LIBRATION  or  the  La  h i m,  is  a term  applied  by  some  astro- 
nomers to  that  motion,  whereby  tho  earth  is  so  retained  within 
its  orbit,  as  that  its  axis  continues  constantly  parallel  to  the 
axis  of  the  world.  This  Copcrnicns  calls  the  motion  of  libra- 
tion,  and  may  be  illustrated  thus:  Suppose  a globe,  with  its 
axis  parallel  to  that  of  the  earth,  painted  on  the  flag  of  a mast, 
moveable  on  its  axis,  and  constantly  driven  by  an  cast  wind, 
while  it  sails  round  an  island;  it  is  evident  the  painted  globe 
will  be  so  librated  as  that  its  axis  will  be  parallel  to  that  of 
the  world,  in  every  situation  of  tho  ship. 

Libration  of  the  Moon , in  Astronomy,  is  more  particularly 
applied  to  denote  an  apparent  irregular  libratory  motion  of 
that  body  about  her  own  axis,  whereby  we  see  a little  more 
than  one-half  of  the  lunar  disc ; or  rather,  it  is  in  conscquenee 
of  our  seeing  more  than  one-half  of  it,  that  the  moon  appears 
to  have  such  a motion ; for  although  the  term  libration,  from 
the  Latin  hbratio , to  balanee,  agrees  perfectly  well  with  the 
appearances  observed,  still  it  must  not  be  understood  in  a 
positive  sense,  the  appearance  itself  arising  from  a totally 
different  cause  from  that  which  the  word  seems  to  indicate.  In 
order  to  illustrate  this,  let  us  conceive  a visual  ray  drawn  from 
50. 


the  centre  of  the  earth  to  the  eentre  of  the  moon : the  plane 
drawn  through  the  latter  centre  perpendicularly  to  this  ray, 
will  cut  the  lunar  globe  according  to  the  circumference  of  a 
circle  which  is,  with  respect  to  us,  the  apparent  disc.  If  the 
moon  had  no  real  rotatory  motion,  its  motion  of  revolution 
solely  would  discover  to  us  all  the  points  of  its  surface  In  suc- 
cession : the  visual  ray  would  therefore  meet  that  surface  suc- 
cessively in  different  points,  which  to  us  would  appear  to  pass 
the  one  after  the  other,  to  the  apparent  centre  of  the  lunar  disc. 
The  real  rotatory  motion  counteracts  the  effects  of  this  apparent 
rotation,  and  brings  back  constantly  towards  us  the  same  face 
of  the  lunar  globe. 

Suppose,  now,  that  the  rotation  of  the  moon  is  sensibly  uni- 
form ; that  is  to  say,  that  it  does  not  partake  of  any  periodical 
inequalities,  (Ihis  supposition  is  at  least  the  most  natural  which 
wc  can  make,  and  it  is  conformable  to  observations  ;)  then  one 
ol  the  causes  which  produce  the  libration  will  become  evident; 
for  the  motion  of  revolution  partaking  of  the  periodical  inequa- 
lities, is  sometimes  slower,  sometimes  more  rapid:  the  apparent 
rotation  which  it  occasions  cannot,  therefore,  always  exactly 
counterbalance  the  actual  rotation,  whioli  remains  constantly 
the  same ; and  these  two  effects  will  surpass  each  other  by 
turns.  The  poiuts  of  the  lunar  globe  ought,  therefore,  to 
appear  turning  sometimes  in  one  direction,  sometimes  in 
another,  about  its  centre  ; and  the  resulting  appearance  is  tire 
same  as  if  the  moon  had  a little  vibratory  balancing  from  one 
side  to  the  other  of  the  radius  vector  drawn  from  its  centre  to 
the  earth.  It  is  this  which  is  named  the  libration  in  longitude. 

Several  accessory  but  sensible  causes  modify  this  first  result* 
The  spots  of  the  moon  do  not  always  retain  the  same  elevation 
above  the  plane  of  its  orbit ; indeed  some  of  them,  by  the  effect 
of  the  rotation,  pass  from  one  side  of  this  plane  to  the  opposite 
side-  These  circumstances  indicate  an  axis  of  rotation  which 
is  not  exactly  perpendicular  to  the  plane  of  the  lunar  orbit; 
but  according  ns  this  axis  presents  to  us  its  greater  or  its 
smaller  obliquity,  it  must  discover  to  us  successively  the  two 
poles  of  rotation  of  the  lunar  spheroid:  hence  it  is  we  per- 
ceive, at  certain  times,  some  of  the  points  situated  towards 
these  poles,  and  lose  the  sight  of  them  afterwards,  when  they 
arrive  nearer  the  apparent  edge:  this  is  called  the  libration  in 
latitude.  It  is  hut  inconsiderable,  and  therefore  indicates  that 
the  equator  of  the  moon  differs  very  little  in  position  from  the 
plane  of  its  orbit. 

Finally,  a third  illusion  arises  from  the  observer  being 
placed  at  the  surface  of  the  earth,  and  not  at  its  ceutre.  To- 
wards this  centre  it  is  that  the  moon  always  turns  the  same 
face ; and  the  visual  ray  drawn  thence  to  Use  centre  of  the 
moon  would  always  meet  its  surface  at  the  same  point, 
abstracting  from  the  preceding  inequalities.  It  is  not  the 
same  with  respect  to  the  visual  ray  drawn  from  the  surface  of 
the  earth ; for  this  ray  makes  a sensible  angle  with  the  former, 
by  reason  of  the  proximity  of  tho  moon ; this  angle  is,  at  the 
horizon,  equal  to  tho  horizontal  parallax  : in  consequence  of 
this  difference  tho  apparent  contour  of  the  lunar  spheroid  is 
not  the  same  for  the  centre  of  the  earth,  and  to  an  observer 
placed  at  its  surface.  This,  when  the  moon  rises,  causes  some 
points  to  be  discovered  towards  its  upper  edge,  which  could 
not  have  been  perceived  from  the  centre  of  the  earth : as  the 
moon  rises  above  the  horizon,  these  points  continue  to  approach 
the  upper  edge  of  the  disc,  and  at  length  ds  appear,  while 
others  become  visible  to  its  lower  edge:  the  same  effect  is 
continued  during  all  the  time  that  the  moon  is  visible;  and,  as 
the  part  of  its  disc  which  appears  highest  at  its  rising  is  found 
lowest  at  its  setting,  tiieso  are  the  two  instants  when  the 
difference  is  most  perceptible.  Thus  the  lunar  globe,  in  its 
diurnal  motion,  appears  to  oscillate  about  the  radius  vector 
drawn  from  its  centre  to  the  centre  of  the  earth.  This  pheno- 
menon is  designated  by  the  name  of  diurnal  libration. 

LICENSE,  in  Law.  is  a power  or  authority  given  to  another 
to  do  some  lawful  act.  A license  is  personal,  and  cannot  be 
transferred  to  another  without  the  sanction  of  the  original 
authority.  Licenses  arc  of  various  kinds,  and  encircle  almost 
every  department  of  law,  of  commerce,  and  of  other  actions  in 
their  wide  embrace- 

LICENTIATE,  among  os  is  generally  understood  of  a phy- 
sician, who  has  a license  to  practice  granted  him  by  the  col- 
7 G 
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lege  of  physicians,  or  by  the  bishop  of  the  diocese.  A person 
practising  physic  without  such  license,  in  case  his  patient  dies 
under  his  hands,  is  guilty  of  felony  in  the  eye  of  the  law. 

LICHEN,  in  Botany,  a name  borrowed  by  the  Romans  from 
the  Greeks  for  the  disease  called  a tetter  or  ringworm,  and 
applied  by  both  to  a plant  of  a mossy  nature,  growing  on 
stones,  which  was  thought  to  be  a cure  for  such  complaints. 

LIE,  in  Morals,  denotes  a criminal  breach  of  veracity.  Arch- 
deacon Paley,  in  treating  of  this  subject,  observes,  thBt  there 
are  falsehoods  which  are  not  lies ; that  is,  which  arc  not  cri- 
minal : aud  there  are  lies,  which  arc  not  literally  and  directly 
false. 

LIEGE,  Lp.guis,  in  Law,  properly  signifies  a vassal,  who 
holds  a kind  of  fee,  that  kinds  him  in  a closer  obligation  to  his 
lord  than  other  people. 

LIENTERY,  a flux  of  the  belly,  in  which  the  aliments  arc 
discharged  as  they  are  swallowed,  or  very  little  altered  in 
colour  or  substance. 

LIEUTENANT,  an  officer  who  supplies  the  place,  and  dis- 
charges the  office,  of  a superior  in  his  absence.  Of  these, 
some  arc  civil,  as  the  lords-lieutenanls  of  kingdoms,  and  the 
lords-lieutenanls  of  counties;  and  others  are  military,  as  the 
lieutenant-general,  lieutenant-general  of  the  artillery,  lieu- 
tenant-colonel, lieutenant  of  artillery  of  the  Tower,  lieutenants 
of  horse,  foot,  ships  of  war,  &c. 

LIFE,  a term  that  implies  the  existence  and  duration  of  soul 
and  body,  or  the  period  of  their  union. 

LIFE  Annuities,  are  such  periodical  payments  as  depend 
on  the  continuance  of  some  particular  life  or  lives  ; and  they 
may  be  distinguished  into  lives,  to  commence  immediately ; 
and  annuities,  to  commence  at  some  future  period,  called 
reversionary  annuities. 

The  value  or  present  worth  of  an  aamiity  for  any  proposed 
life  or  lives,  it  is  evident  depends  on  two  circumstances ; the 
interest  of  money,  and  the  chance  or  expectation  of  the  con- 
tinuance of  life.  Upon  the  former  only  depends  the  value  or 
present  worth  of  an  annuity  certain,  or  that  which  is  not  sub- 
ject to  the  continuance  of  a life  or  other  contingency  ; but  the 
expectation  of  life  being  a thing  not  certain,  but  only  possessing 
a certain  rAanri,  it  is  evident,  that  the  value  of  the  certain 
annuity,  as  stated  above,  must  be  diminished  in  proportion  as 
the  expectancy  is  below  certainty  ; thus,  if  tho  present  value 
of  an  annuity  certain  be  any  sum,  as  suppose  £100,  and  the 
value  and  expectancy  of  the  life  be  one-half,  then  tho  value  of 
the  life  annuity  will  be  only  half  of  the  former,  or  £50  ; and  if 
the  value  of  the  life  be  only  one-third,  the  value  of  the  life 
annuity  will  be  but  one-third  of  £100,  that  is,  £33.  Or.  8 d.  and 
so  on. 

The  measure  of  the  value  or  expectancy  of  life,  depends  on 
the  proportion  of  the  number  of  persons  that  die,  out  of  a given 
number,  in  the  time  proposed  ; thus,  if  fifty  persons  die  out  of 
one  hundred,  in  any  proposed  time,  then  half  the  number  only 
remaining  alive,  any  one  person  has  an  equal  chance  to  live  or 
die  in  that  time,  or  the  value  of  bis  life  for  that  lime  is  one-half : 
but  if  two-thirds  of  the  number  die  in  the  time  proposed,  or 
only  one-third  remain  alive,  then  the  value  of  any  life  Is  one- 
third  ; and  if  three-quarters  of  the  number  die,  or  only  one- 
quarter  remain  alive,  then  the  value  of  any  life  is  but  one- 
quarter  ; and  so  on.  In  these  proportions  then  must  the  value 
of  the  annuity  certain  be  diminished,  to  give  the  value  of  the 
life  annuity.  It  is  plain,  therefore,  that  in  this  business  it 
is  necessary  to  know  tho  value  of  life  at  all  the  different  ages, 
from  some  table  of  observations  on  the  mortality  of  mankind, 
which  may  shew  the  proportion  of  the  persons  living,  out  of  a 
given  number,  at  the  end  of  any  proposed  time ; or  from  some 
certain  hypothesis,  or  assumed  principle.  It  may  not,  there- 
fore, be  improper  to  insert  here  a comparative  view  of  two  of 
the  priucipal  tables  thaf  have  been  given  of  this  kind,  as  the 
following,  where  the  first  column  shews  the  age,  and  the  other 
columns  the  number  of  persons  living  at  that  ago,  out  of  1000 
born,  or  of  the  age  0,  in  the  first  lino  of  each  column. 

Tho  uses  of  these  tables  may  be  exemplified  in  the  following 
problems 

Problem  \.— To  find  the  Probability  or  Proportion  of  Chance , 
that  a Person  at  a given  Age  continues  tn  being  a proposed  number 
of  Fears. — Thus,  suppose  the  age  to  be  40,  and  the  number  of 


ears  proposed  16;  then  to  calculate  bv  the  tabic  of  the  proba- 
ilities  for  London,  in  table  1,  against  40  y cars  stands  214  ; and 
against  66  years,  the  age  to 'which  the  person  must  arrive, 
stands  120;  which  shews, that  of  214  persons  who  attain  to  the 
age  of  40,  only  120  of  them  reach  the  age  of  66,  and  conse- 
quently 04  die  between  the  ages  of  40  and  66.  It  is  evident, 
therefore,  that  the  odds  for  attaining  the  proposed  age  of  66, 
are  as  120  to  01,  or  as  0 to  7 nearly. 

Problem  2. — To  find  the  Value  of  an  Annuity  for  a proposed 
Lift. — This  problem  is  resolved  from  table  2,  by  looking  against 
tbe  given  age,  and  under  the  proposed  rate  of  interest ; then 
the  corresponding  quantity  shews  the  number  of  years’  pur- 
chase required.  For  example,  if  the  given  age  be  36.  the  rate 
of  interest  4 per  cent  and  the  proposed  annuity  £260.  Then 
in  the  table  it  appears,  that  the  value  is  12*1  years  purchase, 
or  121  limes  £260,  that  is,  £30261.  After  the  same  manner, 
the  answer  will  be  found  in  any  other  case  falling  within  tbe 
limits  of  the  table.  But  as  there  may  sometimes  be  occasion 
to  know  the  values  of  lives  computed  at  higher  rates  of  interest 
than  those  in  the  table,  the  two  following  practical  rules  are 
subjoined,  by  which  the  problem  is  resolved  independent  of 
tables. 

Rule  I.  When  the  given  age  is  not  less  than  46  years,  nor 
greater  than  86,  subtract  it  from  02 ; then  multiply  the  re- 
mainder by  the  perpetuity,  and  divide  the  product  by  the  said 
remainder  added  to  2)  times  the  perpetuity ; so  shall  the 
quotient  be  the  number  of  years’  purchase  required.  Where 
note,  that  by  the  perpetuity  is  meant  the  number  of  years’  pur- 
chase of  the  fee-simple  ; found  by  dividing  100  by  the  rate  per 
cent,  at  which  interest  is  reckoned. 

Example.  Let  the  given  age  be  60  years.  Bnd  the  rate  of 
interest  10  per  cent.  Then  subtracting  60  from  92,  there 
remains  42  ; which  multiplied  by  10  the  perpetuity,  gives  420  j 
and  this  divided  by  67,  tbe  remainder  increased  by  2i  times  10 
the  perpetuity,  gives  G*3  nearly,  for  the  number  of  years*  pur- 
chase. Therefore,  supposing  tho  annuity  to  be£lQO,  its  value 
in  present  money  vs  ill  bo  £630. 

Rule  2.  When  the  age  is  between  10  and  46  years,  take 
eight-tenlhs  of  what  it  wants  of  46,  which  divide  by  the  rate 
per  cent,  increased  by  1*2;  then  if  the  quotient  be  added  to  the 
value  of  a life  of  46  years,  found  by  the  preceding  rule,  there 
will  be  obtained  the  number  of  years’  purchase  in  this  case. 
For  example,  let  the  proposed  age  be  20  years,  and  the  rate  of 
interest  6 per  cent.  Here  taking  20  from  46,  there  remains  26; 
eight-tenths  of  which  is  20;  which  divided  by  6-2,  quotes  3*2; 
aud  this  added  to  9'8,  the  value  of  a life  of  45,  found  by  the 
former  role,  gives  13  for  the  number  of  years’ purchase  that  a 
life  of  20  ought  to  be  valued  at.  And  the  conclusions  derived 
by  these  rules  are  said,  by  Simpson,  to  be  so  near  the  true 
values,  computed  from  real  observations,  as  seldom  to  differ 
from  them  by  more  than  one-tenth  or  two-tenths  of  one  year's 
purchase. 

The  observations  here  alluded  to,  are  those  which  are  founded 
on  the  London  bills  of  mortality.  And  a similar  method  of 
solution,  accommodated  to  the  fireslaw  observations,  will  be 
as  follows  : viz.  Multiply  the  difference  between  the  given  age 
and  86  years  by  tbe  perpetuity,  and  divide  the  product  by 
eight-tenths  of  the  said  difference,  increased  by  double  the 
perpetuity  for  the  answer ; which,  from  8 to  80  rears  of  age, 
will  commonly  come  within  less  than  one-eigBth  of  a year’s 
purchase  of  the  truth. 

Problem  3. — To  find  the  Value  of  an  Annuity  for  the  longest  of 
tu'o  Lives ; that  is,  for  as  long  as  either  of  them  continue  in  being. — 
In  table  3,  find  the  age  of  the  youngest  life,  or  the  nearest  to 
it,  in  col.  1,  and  the  age  of  tho  elder  in  col.  2;  then  against  this 
last  is  the  answer  in  the  proper  column  of  interest. 

Example.  So  if  the  two  ages  be  15  and  40,  then  the  value  of 
the  annuity  upon  the  longest  of  two  such  lives, 

is  21' 1 years' purchase,  at  3 per  cent 

or  17  8 at  4 

or  167  at  6 

Note.  In  the  last  two  problems,  if  the  younger  age,  or  the 
rate  of  interest,  be  not  exactly  found  in  the  tables,  the  nearest 
| to  them  may  be  taken  ; and  then,  by  proportion,  the  value  for 
| the  true  numbers  will  be  nearly  found. 
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Table  I.  Exhibiting  the  Decree. te  of  Life,  at  all  Agee,  from  1 Year  to  90,  at  deduced  from  the  Bills  of  Mortality  in 

London  and  Northampton. 


A|«* 

Locduo. 

North  imp- 
.... 

A|M. 

London. 

Nortbaoip. 

(UR. 

Agea. 

London. 

Xorthamp. 

Ion. 

Ages. 

London. 

Northamp- 

ton. 

0 

1000 

1000 

23 

310 

426 

46 

174 

275 

G9 

56 

113 

I 

680 

738 

24 

306 

419 

47 

167 

268 

TO 

52 

10G 

2 

548 

628 

25 

299 

412 

48 

159 

201 

71 

47 

99 

3 

402 

685 

20 

294 

406 

49 

153 

254 

72 

43 

92 

1 

452 

502 

27 

288 

398 

50 

147 

247 

73 

39 

86 

ft 

420 

644 

24 

283 

391 

51 

141 

239 

74 

35 

78 

6 

410 

630 

29 

278 

384 

52 

135 

232 

75 

32 

71 

7 

397 

618 

30 

272 

378 

63 

130 

225 

76 

28 

64 

8 

388 

510 

31 

206 

372 

54 

125 

218 

77 

25 

58 

9 

380 

504 

32 

260 

306 

55 

120 

211 

78 

22 

52 

10 

373 

498 

33 

254 

390 

66 

116 

20-4 

79 

19 

40 

11 

307 

493 

34 

248 

354 

57 

111 

197 

80 

17 

40 

12 

301 

488 

35 

242 

348 

68 

106 

190 

81 

14 

34 

13 

350 

481 

36 

230 

342 

50 

101 

183 

8-2 

12 

28 

14 

351 

480 

37 

230 

330 

<k> 

90 

176 

83 

10 

23 

15 

347 

476 

38 

224 

330 

61 

9*2 

169 

84 

8 

19 

Ifj 

343 

470 

39 

218 

324 

62 

87 

162 

85 

7 

10 

17 

338 

465 

40 

214 

317 

63 

83 

165 

86 

6 

13 

18 

334 

459 

41 

207 

310 

64 

78 

148 

87 

5 

11 

19 

329 

453 

42 

201 

303 

65 

74 

141 

88 

4 

8 

20 

325 

447 

43 

194 

290 

60 

70 

134 

89 

3 

G 

21 

321 

440 

44 

187 

289 

67 

65 

127 

90 

2 

4 

22 

316 

433 

45 

180 

282 

G8 

61 

120 

** 

Table  II.  Shewing  the  Value  of  an  Annuity  on  One  Life,  or  Number  of  Years'  ^nnwi/y  m the  Value,  supposing 
Money  to  bear  Interest  at  the  several  Hates  of  3,  4,  and  5 per  Cent. 


Age. 

Years'  value  al 
S per  Cent. 

Years'  value  at 
4 par  Cent. 

Yean'  ulat  al 
5 per  Cnt, 

Age. 

Year*'  value  at 
S per  Cent. 

Years’  value  at 
4 per  Cent. 

Yeara’  value  at 
ft  per  Cent. 

0 

18' 8 

10*2 

14*1 

41 

13*0 

11*4 

10*2 

7 

18-9 

10*3 

14*2 

42 

12*8 

11*2 

10  * 1 

8 

190 

16*4 

14*3 

43 

12*6 

11*1 

10*0 

9 

190 

10*4 

14*3 

44 

12*5 

11*0 

9*9 

10 

19*0 

16*4 

14  3 

45 

12*3 

10*8 

9*8 

11 

190 

16*4 

14*3 

46 

12*1 

10*7 

9*7 

12 

18-9 

16*3 

14*2 

47 

11*0 

105 

9*6 

13 

18-7 

16*2 

14*1 

48 

11*8 

10-4 

9*4 

14 

18*5 

10*0 

14*0 

40 

11*0 

10-2 

9*3 

15 

18  3 

16*8 

13*9 

60 

11*4 

101 

9*2 

16 

18*1 

16*6 

13*7 

51 

11*2 

9-9 

9*0 

17 

17-9 

16*4 

13*5 

52 

11*0 

9-8 

8*9 

18 

17-6 

15  2 

13*4 

53 

10*7 

9-6 

8*8 

19 

17-4 

150 

13*2 

64 

10*5 

9*4 

8.0 

20 

17-2 

14*8 

13*0 

56 

10*3 

0-3 

8*5 

21 

170 

14*7 

12  9 

56 

10*1 

91 

8*4 

22 

16-8 

14*5 

12*7 

57 

9*9 

8*9 

8*2 

23 

16-6 

14*3 

12*0 

58 

9*6 

8*7 

8*1 

24 

16  3 

14  1 

12*4 

59 

9*4 

8*6 

8*0 

25 

161 

14*0 

12*3 

60 

9-2 

8-4 

7 9 

26 

15*9 

13*8 

12  1 

61 

8*9 

8 2 

7*7 

27 

16*6 

13*6 

12*0 

62 

8*7 

81 

7*6 

28 

15*4 

13*4 

11*8 

63 

8*5 

7*9 

7*4 

29 

15*2 

13*2 

11*7 

64 

8*3 

7-7 

7*3 

30 

1.V0 

13  l 

11*6 

65 

8*0 

7*5 

7*1 

31 

14*8 

12*9 

111 

66 

7*8 

7*3 

0*9 

32 

14-6 

13-7 

11*3 

67 

7*6 

7*1 

6*7 

38 

14  4 

12*0 

11*2 

68 

7*4 

6-9 

6*6 

34 

14*2 

12*4 

11*0 

09 

71 

6*7 

0*4 

35 

14  l 

12*3 

10*9 

70 

6*9 

6*6 

6*2 

3fl 

13*9 

12*  1 

10*8 

71 

0*7 

6*3 

6*0 

37 

13*7 

11*9 

10*6 

72 

6*5 

6 1 

ft  • 8 

38 

13*5 

11*8 

10*5 

73 

6*2 

5*9 

5-6 

39 

13*3 

11*6 

10*4 

74 

6*9 

6 6 

6*4 

40 

13*2 

11*6 

10  3 

76 

6*6 

6*4 

6*2 
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Table  III.  For  the  Value  of  an  Annuity  upon  (he  Longer  of  Two  given  JLtvet. 


Age  of 

Age  or 

Valot  at 

Value  at 

Value  at 

Yoanger. 

Eider, 

8 per  Cetit. 

4 per  Cent, 

5 per  Cent. 

10 

23  4 

100 

171 

15 

220 

10-6 

168 

20 

226 

19-1 

16-6 

25 

22*2 

188 

16*4 

30 

210 

18-6 

1612 

35 

21*6 

18  4 

161 

10 

40 

21*4 

183 

10*0 

45 

21*2 

18-2 

15  9 

60 

20*0 

180 

15*8 

66 

20  7 

17-8 

15*7 

GO 

20*4 

176 

16*6 

66 

20*2 

17-4 

16*2 

70 

10  9 

172 

14*8 

76 

105 

168 

14*3 

16 

228 

103 

16-7 

20 

223 

189 

16*4 

25 

21  9 

186 

16-2 

30 

21  G 

18-3 

16*0 

36 

21  3 

181 

15  9 

40 

21  1 

17-9 

15*7 

15 

45 

20  0 

17-8 

15-6 

60 

90-7 

170 

154 

65 

20*4 

17-4 

15-3 

00 

20*1 

17-2 

152 

65 

108 

109 

150 

70 

19*4 

16  6 

14*7 

76 

18-9 

16*3 

14*4 

20 

21  6 

18  3 

16-8 

25 

211 

170 

16-6 

30 

20-7 

176 

16-3 

36 

204 

174 

151 

40 

20-1 

17-2 

160 

90 

46 

10  9 

174) 

14  9 

50 

19  G 

168 

147 

56 

104 

106 

14  5 

00 

10  1 

16-3 

143 

G6 

18-7 

160 

141 

70 

18  2 

16-7 

13*8 

76 

17  7 

153 

13-5 

25 

20  3 

17*4 

151 

30 

10  8 

17*0 

140 

35 

19-1 

107 

14*7 

40 

19  2 

10*5 

14  6 

45 

18  9 

16  3 

143 

25 

60 

18  7 

16  l 

14  2 

65 

184 

16’9 

140 

GO 

180 

15*6 

13-8 

65 

170 

16*3 

13-6 

70 

172 

10"0 

133 

76 

16*7 

14*6 

129 

30 

19-3 

166 

14*5 

35 

18  B 

16  2 

14-2 

30 

40 

18  4 

159 

14  0 

45 

181 

150 

13  8 

60 

17-8 

15*4 

13-6 

Age  ef 

Age  of 

Valee  at 

Valae  al 

Valwa  at 

Younger. 

Elder. 

S per  Cent. 

4 per  Cent. 

5 per  Cent 

66 

17-4 

161 

13-4 

GO 

17-0 

14*8 

13*2 

30 

66 

16*0 

14*5 

12-9 

70 

16- 1 

14*1 

12*6 

76 

16-0 

13*7 

122 

35 

18-3 

16*8 

13*8 

40 

17-8 

15*4 

13*6 

45 

17-4 

15*1 

13-3 

50 

17-1 

14*8 

13*1 

36 

55 

167 

14*6 

12*9 

60 

10-3 

14-2 

12-7 

65 

158 

13-8 

12*4 

70 

15-3 

134 

12  0 

75 

14-8 

13*0 

11-6 

40 

17*3 

16*0 

133 

45 

168 

14*6 

130 

60 

16  3 

14-2 

127 

40 

55 

159 

13-9 

12-4 

60 

16-4 

13-6 

12  1 

G6 

14-9 

13*  l 

11*8 

70 

14  5 

12-7 

11*4 

75 

140 

12-3 

11*0 

45 

10  2 

14'2 

12*8 

50 

16*7 

13-8 

12-6 

66 

162 

13-4 

12*1 

45 

60 

14-7 

12-9 

11*7 

(i5 

141 

126 

11*4 

70 

19*6 

120 

1 1*0 

75 

13  1 

11-6 

10-6 

50 

150 

13*3 

12*1 

65 

14  5 

12  0 

11-7 

60 

at 

13  9 

124 

11*9 

66 

13-3 

120 

100 

70 

12-8 

11-6 

10-6 

75 

123 

110 

10  1 

65 

13‘6 

124 

11*3 

00 

130 

11-9 

10-9 

65 

65 

12  4 

11*3 

10-5 

70 

11  8 

10-8 

100 

76 

11  3 

10-3 

9-5 

60 

12  2 

11*2 

105 

00 

65 

11*6 

10*6 

100 

70 

10-9 

10*1 

06 

76 

10-3 

9-5 

190 

65 

10-7 

10-0 

9*4 

65 

70 

100 

9*4 

89 

76 

93 

8*7 

83 

70 

70 

9-2 

86 

82 

75 

8-4 

7*9 

7-6 

75 

76 

7-6 

7*2 

6-9 

LIFE  Preserver,  Scheffer's. — To  the  specific  gravity  of  | 
the  human  body  very  little  attention  has  been  directed ; and  | 
of  the  experiments,  very  small  ia  number,  which  have  keen  per- 
formed to  ascertain  its  weight  compared  with  that  of  an  cuual 
volume  of  water,  very  little  notice,  for  practical  purposes,  has  I 
been  taken.  The  inquiries  conducted  by  Mr  Robertson,  Sc-  j 
oretarjr  to  the  Royal  Society,  about  the  year  17G0,  arc  now  j 


almost  forgotten  ;*  and  but  few  individuals  can  be  found  who 
are  fully  aware,  that  man  is  »o  constructed,  as  actually  to  float 


* From  tbe  last  line  of  the  table  published  by  Mr.  RobeiUon,  (Pbil. 
Trans.  voL  60,  art.  6,)  we  derive  i knowledge  ef  the  median  of  all  tbe  cir- 
cumstance* of  height,  weight,  &c.  ; particularly  the  mean  specific  gravity, 
0.  801,  which  is  about  l-0th  less  than  common  water. 
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when  placed  upon  water,  although  not  ao  superficially  or  in 
Bach  position  without  great  care  and  exertion,  as  to  preserve 
an  adequate  entrance  for  air  into  the  organa  of  respiration. 

The  fact,  however,  is,  that  wo  are  calculated  to  float  conveni- 
ently for  a considerable  length  of  time,  if  we  are  possessed  of 
sufficient  self-confidence,  and  some  Brt  in  balancing  the  body. 
Not  always  long  enough,  it  must  be  admitted,  for  complete  pro- 
tection against  the  disasters  which  happen  on  the  ocean,  or 
even  on  rivers  and  canals  ; on  all  of  which  such  multitudes  are 
now  scattered,  by  tho  industrious  and  adventurous  spirit  of  the 
age.  Nor.  in  eases  of  shipwreck,  docs  the  cnsual  additional 
support  of  a mast,  an  onr.  or  a plank,  always  suffice  t»  lend  that 
buoyancy,  on  account  of  their  unsteadiness,  which  the  perils  of 
the  deep  often  demand.  More  fixed  appendage*,  of  various 
descriptions,  have  lately  been  introduced  to  the  notice  of  the 
public,  under  the  appellation  of  life-preservers  ; and  boats 
upon  a similar  principle,  under  the  name  of  life-boats,  have 
been  constructed,  so  as  to  he  secured  against  sinking,  even 
when  filled  with  water  and  in  the  most  tempestuous  weather, 
for  the  purpose  of  rescuing  from  destruction  those  "who  are 
ready  to  perish.” 

It  has  happened  im fortunately  with  respect  to  most  of  the  life- 
preservers,  ns  they  hate  hern  termed,  that  some  difficulty  has 
attached  to  their  conveyance,  application,  or  effect,  which  has 
either  rendered  them  useless,  or  much  less  effectual  than  from 
their  principle  might  have  been  expected;  and  accordingly  in 
succession  they  have  been  disregarded.  The  importance  of  the 
object  would  uot  allow  the  attempt  to  he  abandoned,  and  ingeni- 
ous men  still  enntiouc  to  exercise  their  inventive  powers,  in  ob- 
viating the  defects  of  their  predecessors.  The  buoyancy  of  cork, 
which  was  formerly  much  resorted  to,  lias  given  way  to  the  su- 
perior buoyancy  of  air,  and  jackets  distended  with  this  very 
light  fluid,  or  attached  vessels  of  other  forms  filled  with  it,  havo 
been  occasionally  adopted.  Tho  effort  has  at  length  been  suc- 
cessful ; and  air  has  become,  by  tho  invention  of  Scheffer,  in 
another  than  the  acknowledged  sense  of  the  tens,  a perfect 
li  re-preserver. 

The  simplicity  and  con- 
venience of  Scheffer's  Life- 
preserver  must  be  at  once 
crceived.  It  consists  of  a 
ollow  cylinder,  formed 
without  a seam,  and  perfect- 
ly air-tight,  bent  when  dis- 
tended with  air  and  ready 
for  use,  as  in  fig.  2 : or  it  is 
what  may  be  termed  a cy- 
lindrical ring,  also  without 
a seam,  and  also  without 
the  break  which  appears  in 
the  former,  represented  in 
fig.l.  Of  this  ring,  theexter- 
nai  diameter  is  generally 
about  22)  inches,  the  inter- 
nal diameter  about  12,  and 
the  diameter  of  the  part 
containing  the  air  about  6}, 
the  dimensions  varying  of 
course,  bjr  being  specially  adapted  to  the  size  of  the  person  by 
w-hom  it  is  designed  to  be  employed.  Uy  its  form,  it  is  well 
fitted  for  the  place  which  U occupies,  being  situated  beneath 
the  arms;  it  does  not  press  painfully  upon  the  chest,  and  the 
suspension  or  support  being  placed  so  high,  enables  the  lower 
part  of  the  body  and  extremities,  to  act  as  a pendulum,  in 
keeping  the  wearer  vertical,  or  restoring  him  to  that  position,  if 
thrown  aside  by  the  force  of  the  waves.  The  two  holes,  one  in 
each  ring,  the  only  openings,  receive  a small  stop-cock,  to  which 
an  ivory  pipe  is  fixed.  Through  this  pipe  the  air  is  injected 
by  the  mouth,  and  retained  by  the  stop-cock  ; the  adjustment 
and  inflation  oniy  occupying  the  short  space  of  one  minute: 
when  unexpanded,  it  folds  up  into  a very  small  compass,  so  as 
to  bo  conveyed  in  the  pocket;  and  is  also  very  portable,  its 
weight,  as  I ascertained  by  weighing  one  of  them,  being  but 
twelve  ounces. 

The  public  at  Brighton  last  summer,  had  several  opportuni- 
ties of  seeing  Scheffer  supported  in  tho  sea  by  bis  very  valu- 


able contrivance.  He  was  taken  in  a boat  about  a mile 
from  the  shore,  and  there  threw  himself  into  the  water.  Hu 
became  immediately  buoyant,  amused  himself  with  swimming, 
or  allowing  himself  to  be  tossed  about  by  the  waves,  for  mote 
than  an  hour.  He  had  along  with  him  a spare  preserver,  by 
which  he  managed  to  shew,  that  in  the  manner  represented  in 
the  vignette,  he  could  have  placed  it  upon  a person  in  danger  of 
sinking,  and  even  have  used  several  for  different  persons  in  simi- 
lar danger,  who  would  all  be  rendered  safe,  until  they  could 
have  been  collected  and  preserved  by  a life-boat.  His  experiment 
succeeded  to  the  satisfaction  of  a large  number  of  spectators. 
The  situation  from  which  the  exhibition  was  viewed,  the  head 
of  the  chain  pier,  was  particularly  favourable  for  watching  the 
motions  of  the  adventurer:  and  the  sea  being  very  rough,  gave 
occasion  to  observe  how  effectually  the  buoyant  girdle  control- 
led (hat  power,  by  which  an  unprotected  man  must  have  been 
speedily  ingulfed. 

LIFTS,  certain  ropes  descending  from  the  cap  and  mast 
head.  Their  use  is  to  keep  the  yard  in  equilibrio,  or  to  pull  one 
of  ils  extremities  higher  than  the  other,  if  occasion  requires; 
but  particularly  to  support  the  weight  of  it  when  a number  of 
seamen  arc  employed  thereon  to  furl  or  reef  the  sail.  In  some 
merchant  vessels  the  lifts  of  the  topsail  yards,  called  the  top- 
sail lifts,  arc  also  used  as  sheets  to  extend  the  dues  of  the  top- 
gallant sail.  The  yards  are  said  to  be  squared  by  the  lifts, 
when  they  bang  at  right  angles  with  the  mast,  i.«.  parallel  with 
the  horizon  when  the  vessel  is  upright  in  the  water. 

LIGAMENT?  *■»  .Anatomy,  a strong  compact  substance,  serv- 
ing to  join  two  bones  together.  A ligatv.ent  is  more  flexible 
tbao  a cartilage,  not  easily  ruptured  or  torn,  and  docs  not 
yield,  or  at  least  very  little,  when  pulled. 

LIGATURE,  in  Surgery,  is  a cord,  hand,  or  siring;  or  the 
binding  any  part  of  the  body  with  a cord,  band,  fillet,  &c.  whe- 
ther of  leather,  linen,  or  any  other  matter.  Ligatures  are  used 
to  extend  or  replace  bones  that  are  broken  or  dislocated ; to 
tie  the  patients  down  in  lithotomy  and  amputations;  to  tie 
upon  the  veins  in  phlebotomy,  on  the  arteries  in  amputations, 
or  in  large  wounds  ; to  secure  the  splints  that  are  applied  to 
fractures;  to  tie  up  the  processes  of  the  peritonaeum  with  the 
spermatic  vessels  in  castration;  and  lastly,  in  taking  off  warts 
or  other  excrescences  by  ligature.  Ligature  is  also  used  to 
signify  a kind  of  bandage  or  fillet,  tied  round  the  neck,  arm, 
leg,  or  other  part  of  the  bodies  of  men  or  beasts,  to  divert  or 
drive  off  some  disease,  accident,  &c. 

LIGATURES,  among  printers,  are  types  consisting  of  two 
letters  or  characters  joined  togotlier ; as  ff,  fi,  fl.  The  old 
editions  of  Greek  authors  are  extremely  full  of  ligatures;  the 
ligatures  of  Stephens  are  by  much  the  roost  beautiful.  Some 
editions  have  been  lately  printed  without  any  ligatures  at  all; 
and  there  was  a design  to  explode  them  quite  out  of  printing. 
Had  this  succeeded,  the  finest  ancient  editions  would,  in  time, 
have  grown  useless:  and  the  reading  of  old  manuscript*  would 
have  been  rendered  almost  impracticable  to  the  learned  them- 
selves. 

LIGHT,  is  that  principle  or  substance  which  renders  objects 
perceptible  to  our  sense  of  seeing.  This  is,  perhaps,  one  of 
the  most  interesting  subjects  that  falls  under  the  contempla- 
tion of  the  philosopher ; at  tho  same  time  H most  be  acknow- 
ledged to  be  one  that  is  as  little  understood,  and  upon  which 
opinions  arc  as  much  divided,  as  any  of  the  most  abstruse  sub- 
jects of  philosophical  inquiry.  Some  consider  light  as  a fluid 
per  Me ; while  others  consider  it  merely  as  a principle,  and 
attribute  it  to  a sort  of  pression,  or  vibration  propagated  from 
the  luminous  body  through  a subtile  ethereal  medium.  But 
notwithstanding  the  imperfection  of  our  knowledge,  with  re- 
gard to  the  nature  and  cause  of  light,  repeated  experiments 
and  observations  have  made  us  acquainted  with  several  of  its 
properties;  such  as  its  Inflection,  Reflection,  Refraction, 
kc. ; for  which,  see  the  respective  articles. 

Of  the  Motion  of  Light. — The  ancients  considered  light  os 
propagated  from  the  sun  and  other  lumirtons  bodies  instantane- 
ously ; but  the  observations  of  the  moderns  have  shewn  that 
this  was  an  erroneous  hypothesis,  and  that  light,  like  any  other 
projectile,  employs  a certain  time  in  passing  from  one  part  of 
space  to  another,  though  the  velocity  of  its  motion  Is  truly 
astonishing,  as  has  been  manifested  in  various  ways;  and. 
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first,  from  tbe  eclipses  of  Jupiter's  satellites.  It  was  observed 
by  Rocmer,  that  the  eclipses  of  those  satellites  happen  some- 
times sooner  and  sometimes  later  than  the  times  given  by  the 
tables  of  them  ; and  that  the  observation  was  before  or  after 
the  computed  times,  according  as  the  earth  was  near  to,  or  far- 
ther from  Jupiter,  than  the  mean  distance.  Hence  Roemcr  and 
Cassini  both  concluded  tbat  this  circumstance  depended  on  the 
distance  of  Jupiter  from  the  earth  : and  that,  to  account  for  it, 
they  must  suppose  that  the  light  was  about  fourteen  minutes 
in  crossing  the  earth's  orbit.  This  conclusion,  however,  wss 
afterwards  abandoned  and  attacked  by  Cassini  himself  But 
Roomer's  opinion  found  an  able  advocate  in  Dr.  Halley;  who 
removed  Cassini's  difficulty,  and  loft  Roemcr’s  conclusion  in 
its  full  force.  Yet,  in  a memoir  presented  to  the  academy  in 
1709,  M.  Maraldi  endeavoured  to  strengthen  Cassini’s  argu- 
ments, when  Roemer’s  doctrine  found  a new  defender  in  Mr. 
Pound  ; see  Phil.  Trans.  No.  136.  It  has  since  been  found,  by 
repeated  observations,  that  when  the  earth  is  exactly  between 
Jupiter  and  the  sun,  his  satellites  are  seen  eclipsed  about  eight 
minutes  and  a quarter  sooner  than  they  could  be  according  to 
the  tables;  but  when  the  earth  is  nearly  in  the  opposite  point 
of  its  orbit,  these  eclipses  happen  about  eight  minutes  and  a 
quarter  later  than  the  tables  predict  them.  Hnncc  then  it  is 
certain  that  the  motion  of  light  is  not  instantaneous,  but  that  it 
takes  up  about  sixteen  minutes  and  a half  of  time  to  pass  over 
a space  equal  to  tlic  diameter  of  the  earth's  orbit,  which  is  near 
190  millions  of  miles  in  length,  or  at  the  rato  of  near  200,000 
miles  per  second  ; a conclusion  which  is  placed  beyond  every 
mssibility  of  duubt,  by  the  aberration  of  the  stars  discovered 
>y  the  celebrated  Dr.  Bradley. 

Of  the  Momentum  of  Light — We  have  before  observed,  that 
ouch  diversity  of  opinion  existed  with  regard  to  the  materiality 
•r  immateriality  of  light,  viz . whether  it  is  a fluid  per  »e,  or 
fhether  it  be  merely  a principle  consisting  in  pulsations  or 
■ ibrations ; and  thus  rendered  sensible  to  our  optic  nerve  as 
ound  is  to  our  organs  of  hearing.  The  ingenious  Dr.  Franklin 
xpresses  his  dissatisfaction  with  the  doctrine,  that  light  con- 
sists of  particles  of  matter  continually  driven  off  from  the  sun's 
surface  with  so  enormous  a swiftness.  “ Must  not,"  says  he, 
“ the  smallest  portion  conceivable,  have,  with  such  a motion,  a 
force  exceeding  that  of  a 24-poundcr  discharged  from  a cannon ! 
Must  not  tbo  sun  diminish  exceedingly  hy  such  a waste  of  mat- 
ter ; and  the  planets,  instead  of  drawing  nearer  to  him,  as  some 
bavc  feared,  recede  to  greater  distances,  through  the  lessened 
attraction  ! Yet  these  particles,  with  this  amazing  motion,  will 
not  drivo  before  them,  or  remove,  the  least  and  slightest  dost 
they  meet  with  ; and  the  sun  appears  to  continue  of  his  ancient 
dimensions,  and  his  attendants  move  in  their  Ancient  orbits." 
He  therefore  conjectures  that  all  the  phenomena  of  light  may 
be  more  properly  solved,  by  supposing  all  space  filled  with  a 
subtile  elastic  fluid,  not  visible  when  at  rest,  but  which,  by  its 
vibrations,  affects  that  fine  sense  in  the  eye,  as  those  of  the  air 
affect  the  grosser  organs  of  the  ear;  and  even  that  different 
degrees  of  the  vibration  of  this  medium  may  cause  the  appear- 
ances of  different  colours.  And  the  celebrated  Euler  has  main- 
tained the  same  hypothesis,  urging  sumc  further  objections  to 
the  materiality  of  light,  beside  those  of  Dr.  Franklin,  as  above 
stated.  These  objections,  however.  Dr.  Horsley  took  consider- 
able pains  to  obviate,  though  some  of  them  still  remain  in  full 
force.  Others,  on  the  contrary,  have  attempted  to  prove  the 
materiality  of  light,  by  determining  die  momentum  of  its  com- 
ponent particles,  or  by  shewing  that  they  have  a force  so  as,  by 
their  impulse,  to  give  motion  to  tight  bodies.  M.  Homherg. 
(1*08,)  imagined  that  lie  could  not  only  disperse  pieces  of  ami- 
anthus, and  other  light  substances,  by  the  impulse  of  the  solar 
rays,  but  also  that  hy  throwing  them  upon  the  cod  of  a kind  of 
lever,  connected  with  the  spring  of  a watch,  he  conld  make  it 
move  sensibly  <juickcr;  from  w hich,  and  other  experiments,  he 
inferred  the  weight  of  the  particles  of  light.  And  Hartsockcr 
made  pretensions  of  the  same  nature.  But  M.  Du  Fay  and  M. 
Mairan  made  other  experiments  of  a more  accurato  kind,  with- 
out the  effects  which  the  former  had  imagined,  and  which  even 
proved  that  the  effects  mentioned  by  them  were  owing  to  cur- 
rents of  heated  air  produced  by  the  burning  glasses  used  in 
their  experiments,  or  some  other  causes  which  they  had  over- 
looked. Mr.  Michell  endeavoured  to  ascertain  the  momentum 


of  light  with  still  greater  accuracy,  and  his  endeavours  were 
not  altogether  without  success.  Having  found  that  the  instru- 
ment he  used  acquired,  from  the  impulse  of  the  rays  of  light,  a 
velocity  of  an  inch  ia  a second  of  time,  he  inferred  that  the 
quantity  of  matter  contained  in  the  rays  falling  upon  the  in- 
strument in  that  time,  amounted  to  no  more  than  toe  12  handred 
millionth  part  of  a grain.  In  the  experiment,  the  light  was  col- 
lected from  a surface  of  about  three  square  feet;  and  as  this 
surface  reflected  only  about  the  half  of  what  fell  upon  it,  the 
quantity  of  matter  contained  in  the  .solar  rays,  incident  upon  a 
square  foot  and  a half  of  surface,  in  n second  of  time,  ought  to 
be  no  more  than  the  12  hundred  millionth  part  of  a grain,  or 
upon  one  square  foot  only,  the  18  hundred  millionth  part  of  a 
grain.  But  as  the  density  of  the  rays  of  light  ut  the  surface  of 
the  sun,  is  46,000  times  greater  than  at  the  earth,  there  ought 
to  issue  from  a square  foot  of  the  sun's  surface,  in  one  second 
of  time,  the  40  thousandth  part  of  n grain  of  matter  ; that  is,  a 
little  more  than  two  grains  a day.  or  about  4,732,000  grains, 
which  is  about  670  pounds  avoirdupois  in  6000  years,  the  time 
since  the  creation  ; a quantity  which  would  have  shortened  the 
son's  srmidiameter  by  no  more  than  about  10  feet,  if  it  be  sup- 
posed of  no  greater  density  than  water  only.  But,  after  all, 
these  experiments  and  computations  roust  be  considered  as 
very  vague  and  unsatisfactory  ; and  it  may  be  added,  that  tho 
materia/  hypothesis  is  almost  wholly  rejected  by  the  most  cele- 
brated chemists  and  philosophers  of  the  present  day. 

Light,  is  used  in  contradistinction  to  laden;  a ship  is  there- 
fore said  to  be  light,  when  she  has  no  cargo,  or  is  not  sufficiently 
ballasted. 

LIGHTER,  a large  open  flat-bottomed  vessel,  employed  to 
carry  goods  to  or  from  a ship. 

Ballast  Lighter,  is  a vessel  fitted  up  to  heave  ballast  from 
the  bottom  of  a harbour  or  river,  and  to  carry  it  to  or  from  ships. 

Covered  or  Close  Lighter,  is  one  furnished  with  a deck,  in 
order  to  contain  those  merchandises  which  would  be  damaged 
by  accidental  wet,  as  also  to  prevent  pillage. 

LIGHT.HOUSE,  a sort  of  tower  erected  upon  a headland  or 
point  on  the  sea  coast,  or  upon  some  rock  in  the  sea,  and  hav- 
ing a great  fire  or  light,  formed  by  candles,  &c.  upon  its  top, 
in  tho  night  time,  which  is  constantly  attended  by  some  careful 
person,  so  as  to  be  seen  at  a great  distance  from  the  land.  Its 
use  is  to  direct  the  shipping  on  the  coast,  that  might  otherwise 
ran  ashore,  or  steer  an  improper  course.  The  two  most  cele- 
brated light-hooses  on  tho  coast  of  Great  Britain,  arc  the 
Eddystone  and  Bell-rock  Light:  the  former  erected  by  tho  cele- 
brated Sraeaton.  We  have,  under  the  word  Pharos,  given  the 
details  of  the  erection  and  peculiar  construction  of  tbo  latter, 
which  was  executed  by  Robert  Stevenson,  Esq.  from  a model, 
and  of  the  same  dimensions,  of  the  Eddy-stone,  with  the  im- 
provements on  light! og  which  the  recent  progress  in  optics 
allowed  the  engineer  to  make. 

Floating  Light,  differs  from  the  preceding  by  iti  being 
erected  on  board  a vessel  which  is  strongly  moored  upon  a sand 
or  shallow,  to  warn  ships  from  approaching  too  near  it. 

LIGHTNING.  It  is  now  universally  allowed,  that  lightning 
Is  really  an  electrical  explosion  or  phenomenon.  Philosophers 
had  not  proceeded  far  in  their  experiments  and  inquiries  on 
this  subject,  before  they  perceived  the  obvious  analogy  be- 
tween lightning  and  electricity,  and  they  produced  many  argu- 
ments to  evince  their  similarity.  But  the  method  of  proving 
this  hypothesis  was  first  proposed  by  Dr.  Franklin,  who,  in  the 
year  1749,  conceived  the  practicability  of  drawing  lightning 
from  the  clouds.  See  Meteorology  and  Electricity. 

LIGHTROOM,  in  a ship  of  war,  a small  apartment,  having 
double  glass  windows  towards  tho  magazine.  It  is  used  to 
contain  the  lights  by  which  the  gunner  and  his  assistants  are 
enabled  to  fill  tbeir  cartridges  with  powder,  to  be  ready  for 
action.  Large  ships  of  war  generally  have  two  ligbtrooms,  viz, 
the  after  lightmom,  attached  to  the  after  magazine ; and  tbe  fore 
lightroom,  which  gives  light  to  tbe  fore  or  great  magazine. 

LIGNUM  Vita.  The  lignum  vitae  tree  is  a native  of  the 
West  Indies,  and  the  warmer  parts  of  America:  it  rises  to  the 
height  of  forty  feet,  and  measures  from  fifteen  to  eighteen 
inches  in  diameter ; having  a bard,  brittle,  brownish  bark,  not 
very  thick.  Tbe  wood  is  firm,  ponderous,  resinous,  of  a blackish 
yellow  colour  in  the  middle,  and  a hot  nromatio  taste. 
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LIGULATED,  among  botanists,  an  appellation  given  to 
such  flosculcs  as  have  a straight  end  tamed  downwards,  with 
three  indentures,  but  not  separated  into  segments. 

L1GUSTICUM,  Lovage,  a genus  of  plants  belonging  to  the 
pentandria  class ; and  in  the  natural  method  ranking  under 
the  45th  order,  umbellate. 

LIOUSTRUM,  Privet,  a genus  of  plants  belonging  to  the 
diandria  elass ; and  in  the  natural  method  ranking  under  the 
44tb  order,  sepiariae. 

LIMB,  the  outermost  border,  or  graduated  edge,  of  a quad- 
rant, astrolabe,  or  such  like  mathematical  instrument.  The 
word  is  also  used  for  the  arch  of  the  primitive  circir,  in  nny 
projection  of  the  sphere  in  piano.  Limb  also  signifies  the 
outermost  border  or  edge  of  the  sun  and  moon;  as,  the  upper 
limb  or  edge,  the  lower  limb,  the  preceding  limb  or  side;  the 
following  limb.  Astronomers  observe  the  upper  or  loucr  limb 
of  the  sun  or  moon,  to  find  their  true  height,  or  that  of  the 
centre,  which  differs  from  the  others  by  tho  semidiameter  of 
the  disc. 

LIMBERS,  or  Limber  I1oi.es.  square  holes  cut  through  the 
lower  part  of  a ship’s  floor  timbers,  very  near  the  keel,  forming 
a channel  for  water,  and  communicating  with  the  pump  well 
throughout  the  whole  length  of  the  floor.  Every  floor  timber 
has  two  such  holes  cut  through  it,  oue  on  each  side  of  the 
keelson. 

Limber  Board/,  short  pieces  of  plank,  which  form  a part  of 
the  lining  of  a ship's  floor  close  to  the  keelson,  and  immedi- 
ately above  tbe  limbers.  They  are  occasionally  removed  to 
clear  tbe  limbers  of  any  filth  by  which  they  may  be  clogged,  so 
as  to  interrupt  the  passage  of  the  water  to  the  pump  well. 

Limber  Rope,  a long  rope  frequently  retained  in  tbe  limber 
holes  of  a ship,  iu  order  to  clear  tnem,  by  pulling  the  rope  back- 
wards and  forwards,  so  as  to  loosen  any  dirt  by  which  they  may 
bo  choked. 

LIMB,  one  of  those  earthy  substances,  which  exist  in  every 

Eart  of  the  known  world  ; it  is  found  purest  in  limestone,  mar- 
ie, and  chalk.  None  of  these  substances  arc  lime,  but  are 
capable  of  becoming  so  by  burning  in  a white  heat.  It  may  be 
also  obtained  perfectly  pure  by  burning  calcareous  spars,  and 
also  by  burning  some  pure  white  marbles.  It  may  be  procured 
also  in  a state  of  purity  by  dissolving  ovslcr-shells  in  muriatic 
acid.  It  has  been  ascertained  by  Sir  H.  Davy  to  consist  of 
oxygen  and  a metallic  basis  which  he  denominates  calcium. 
LIMESTONE.  Tbe  native  indurated  carbonate  of  lime. 
LIMIT,  is  a term  used  by  mathematicians  for  some  deter- 
initiate  quantity,  to  which  a variable  one  continually  approxi- 
mates, and  may  come  nearer  to  it  than  by  any  given  difference, 
but  can  never  go  beyond  it ; in  which  sense  a circle  may  be 
said  to  be  the  limit  of  all  its  inscribed  and  circumscribed  poly- 
gons; because  these,  by  increasing  the  number  of  their  sides, 
can  be  made  to  bo  nearer  eqoal  to  the  circle  than  by  any  space 
that  can  be  proposed,  however  small  it  may  be. 

LIMNING,  the  art  of  painting  in  water  colours,  in  contra- 
distinction to  painting,  winch  is  done  in  oil  colours.  Limning 
is  much  tho  more  ancient  kind  of  painting.  Till  a Flemish 
painter,  one  John  van  Eyck,  better  known  by  tho  name  of  John 
of  Bruges,  found  out  the  art  of  painting  in  oil,  the  painters  all 
ainted  in  water  and  in  fresco,  both  on  their  walls,  on  wooden 
oards,  and  elsewhere.  When  they  made  use  of  boards,  they 
usually  glued  a fine  linen  cloth  over  them,  to  prevent  their 
opening;  then  laid  on  a ground  of  white ; lastly,  they  mixed 
up  their  colours  with  water  and  fixe,  or  with  water  and  yolks 
o*  eggs,  *ell  beaten  with  tho  branches  of  a fig  tree,  the  juice 
whereof  thus  mixed  with  the  eggs;  and  with  this  mixture  they 
painted  their  pieces.  In  limning,  all  colours  are  proper  enough, 
except  the  while  mado  of  lime,  which  is  only  used  in  fresco. 
The  asuro  and  ultramarine  must  always  be  mixed  with  size  or 
gum ; but  there  are  always  applied  two  layers  of  hot  size 
before  the  size  colours  are  laid  on  : the  colours  arc  all  ground 
in  water  each  by  itself;  and,  as  they  are  required  in  working, 
are  diluted  with  size  water.  When  the  piece  is  finished,  they 
go  over  it  with  the  white  of  an  egg  well  beaten ; and  then  with 
varnish,  if  required. 

_ To  Limn,  or  Draw  a Face  in  Colour/.  Having  all  the  mate- 
rials in  readiness,  lav  tbe  prepared  colour  on  the  card  even 
and  thin,  free  from  hairs  and  spots,  over  the  place  where  the 


picture  is  to  be.  The  ground  being  laid,  and  the  party  placed 
in  a due  position,  begin  the  work,  which  is  to  be  done  in  three 
sittings.  At  the  first,  you  arc  only  to  dead-colour  the  face, 
which  will  rcauire  about  two  hours.  At  the  second  sitting,  go 
over  the  work  more  curiously,  adding  its  particular  graces  or 
deformities.  At  the  third  sitting,  finish  the  whole,  carefully 
remarking  whatever  may  conduce  to  render  tho  piece  perfect, 
as  the  cast  of  the  eyes,  moles,  scars,  gestures,  and  the  like. 

LINE,  in  Geometry,  is,  according  to  Euclid's  definition,  that 
which  has  length  without  thickness.  Lines  are  either  right  or 
curved : A Right  or  Straight  Line,  is  that  which  lies  all  in  the 
same  direction  between  its  extremes  or  ends-  A Curve  Line,  is 
that  which  continually  changes  its  direction.  Curve  Lines,  aro 
■gain  divided  into  algebraical,  geometrical,  and  mechanical,  or 
tran/eendcutal.  Ail  Algebraical  or  Geometrical  Line,  is  that 
which  may  be  expressed,  that  is,  the  relation  between  its 
absciss  and  ordinate,  by  an  algebraical  equation.  And  such 
lines  arc  divided  into  orders,  according  to  tbe  dimensions  of 
the  equations  by  which  they  are  represented.  Mechanical  and 
Transcendental  LINES,  arc  those  which  cannot  be  expressed  by 
finite  algebrnical  equations.  Besides  the  above  distinctions, 
lines  receive  other  denominations  according  to  their  absolute 
or  relative  positions,  as  parallel,  perpendicular,  oblique,  tangen- 
tial, Ac.;  for  which  sec  the  respective  terms.  Links  have 
again  other  distinguishing  appellations,  as  they  are  introduced 
into  the  different  sciences  of  astronomy,  geography,  dialling, 
perspective,  &c. ; as,  Lise  of  the  Ap/idcs;  of  the  Rode/;  Ilori~ 
xontal,  Hour,  Equinoctial,  Ac.  Line/;  each  of  which  will  be 
found  illustrated  under  the  respective  articles. 

Link  also  denotes  a French  measure  of  length,  being  the  I2th 
part  of  an  arch. 

LINE,  a general  name  given  to  the  arrangement  or  order  in 
which  a fleet  of  ships  of  war  are  disposed  to  engage  an  enemy. 
This  disposition,  which  is  tho  best  calculated  for  the  operations 
of  naval  war,  is  formed  by  drawing  up  tho  ships  in  a long  file, 
or  right  line,  prolonged  from  the  keel  of  the  hindmost  to  that  of 
the  foremost,  and  passing  longitudinally  through  tbe  keels  of 
all  the  others  from  the  van  to  tnc  rear,  so  that  they  are,  accord- 
ing to  the  sea  phrRsc,  in  tho  wake  of  eaeh  other. 

In  the  line  or  order  of  battle,  all  the  ships  in  which  it  is  com- 
posed are  close-hauled  upon  the  starboard  or  larboard  tack, 
about  fifty  fathoms  distant  from  each  other.  A fleet  is  more 
particularly  drawn  op  in  the  line  when  in  presence  of  an  enemy. 
It  onght  to  be  formed  in  such  a manner  as  that  tbe  ships  should 
mutually  sustain  and  reinforce  each  other,  and  yet  preserve  a 
sufficient  space  in  their  stations,  to  work  or  direct  their  move- 
ments with  facility  during  the  action.  Thus  thev  will  be  en- 
abled cffeetnallv  to  cannonade  tbe  enemy,  without  incommoding 
the  ships  of  their  own  squadron.  In  a line  of  battle,  the 
weathermost  fleet,  or  that  which,  in  sea  language,  has  the  wea- 
ther gage,  is  generally  allowed  to  have  the  advantage,  although 
there  arc  several  arguments  on  the  other  hand  in  favour  of  the 
Icesidc;  accordingly,  we  shall  endeavour  to  state  the  mutual 
advantages  and  disadvantages. 

Advantage/  of  the  Weather  Gage. — 1.  The  weather  gage  is  the 
sooner  clear  of  smoke;  and  of  course,  that  line  can  better 
observe  the  signals  which  are  spread  than  the  ships  to  leeward  can, 
which  must  have  the  continuance  of  both  its  own  suioke  and  that 
of  the  enemy  longer.  2.  If  the  weather  ships  are  more  in  nnmber 
than  the  enemy's,  they  can  detach  some  from  their  squadron, 
which  bearing  down  upon  the  rear  of  the  enemy,  must  infallibly 
throw  them  into  disorder.  3.  The  fireships  of  the  weather  line 
can,  when  they  are  ordered,  more  easily  bear  down  upon  tho 
enemy,  than  those  of  the  lee  can  ply  to  windward,  which  can 
never  be  done  against  a line  in  action:  but  the  weather  fire- 
ships can  bear  down  against  all  the  resistance  that  can  be  made 
by  the  enemy. 

Advantage/  of  the  Lee  Line. — 1.  If  one,  two,  or  more  of  the 
ships  to  windward  should  be  disabled,  they  must  inevitably 
drive  to  leeward,  and  become  a prey  to  the  enemy.  2.  The 
ships  of  the  lee  lino  can  more  readily  bear  away  before  the  wind, 
and  have  their  places  supplied  by  ships  from  tbe  corps-de- 
reserve,  in  case  of  being  disabled,  or  meeting  with  any  disaster. 
3.  The  line  to  leeward  can  keep  their  ports  longer  open  in  a 
strong  wind  with  a high  sea,  when  those  to  windward  in  all 
] probability  may  be  obliged  to  shut  the  ports  of  their  lower  tier 
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of  guns,  to  prevent  the  water  from  rushing  in  between  decks, 
which  may  be  attended  with  the  most  fatal  consequences. 
1,  The  Icc  line  can  more  easily  observe  the  men  on  the  decks 
of  the  ships  to  windward,  as  they  heel,  and  when  the  smoke 
does  not  intercept  their  sight;  at  which  time  the  marines  and 
topmen  may  easily  take  aim  at  and  destroy  them  with  muskets 
end  carabines. 

The  disadvantages  of  the  went  er  line  sometimes  counter* 
balance  the  advantages  above  recited,  viz.  I.  If  the  sea  is 
rough,  and  the  wind  boisterous,  it  cannot  readily  fight  with  the 
lower  deck  guns.  2.  Tho  weather  line  cannot  decline  the 
action  without  the  dangerous  expedient  of  forcing  through  the 
enemy’s  line,  and  if  it  keeps  the  wind,  the  lee  line  may  enclose 
and  totally  destroy  it.  especially  if  it  is  inferior  in  numbers  to 
the  latter;  or  if  the  ships  thereof  are  in  a had  condition,  for  it 
then  can  bud  no  other  resource  but  in  the  dexterity  of  its 
nianrruvres,  unless  it  is  favoured  by  the  wind,  or  any  oversight 
of  the  enemy.  3.  The  disabled  ships  of  the  weather  line  must 
tack,  to  avoid  falling  into  the  enemy's  fleet;  and  if  they  are 
much  shattered,  they  may  be  altogether  separated,  particularly 
if  they  are  in  the  rear  of  the  line. 

The  defeelt  of  the  Lee  Line  are, — 1.  It  cannot  decide  the  time 
and  distance  of  the  battle,  which  may  commence  before  it  is 
sufficiently  formed,  and  it  will  perhaps  be  attacked  by  an  ene- 
my who  bears  away  upon  it  in  regular  order.  2.  It  suffers  much 
inconvenience  from  tho  Ore  and  sraokj  of  the  weather-Kne,  as 
remarked  in  the  advantages  of  the  weather  line  (!•)  It  cannot 
easily  break  the  enemy’s  line  with  its  fire-ships,  which  are  slowly 
and  with  difficulty  convoyed  to  windward.  On  the  contrary,  the 
fire-ships  of  the  weather  line  have  a considerable  advantage  (3.) 

The  line  of  a licet,  which  has  abundance  of  capital  ships,  need 
not  be  so  much  enclosed  ns  that  of  nn  enemy  who  has  fewer. 
An  open  line  will,  on  many  occasions,  work  more  easily  than 
one  which  is  more  enclosed  ; and  if  it  is  less  numerous,  the 
movements  thereof  are  more  expeditious,  the  signals  better 
attended  to,  the  general  orders  more  exactly  observed,  and  the 
ships  less  liable  to  be  separated.  Hence  it  will  be  less  embar- 
rassed by  a change  of  wind,  nnd  order  will  be  sooner  re- 
established. A less  numerous  line  will  more  readily  approach 
or  escape  from  an  enemy  or  an  hostile  shore,  and  finally,  when 
cruising  in  a smaller  fpaoe,  it  will  not  be  so  murh  contracted. 
It  must  he  remarked,  that  the  admiral’s  ship  attentively  pre- 
serves her  station  in  the  centre  of  the  line ; for  if  the  com- 
mander in  chief  should  give  way  to  tho  caprice  or  inattention  of 
any  of  those  under  his  direction,  it  would  introduce  an  endless 
disorder  into  his  squadron. 

Line,  is  also  the  general  appellation  of  a number  of  small 
ropes  in  a ship,  ns 

Concluding  Link,  a small  rope  which  is  hitched  to  the  middle  of 
every  step  of  a stern  bidder.  Deep  Sea  Line,  a long  line,  mark- 
ed at  every  five  fathoms  with  small  strands  of  line  knotted.  It 
is  used  with  the  deep-sea  lead.-fii/iiny  Line,  n particular  kind 
of  line  generally  used  for  fishing—  Hand  Line,  n line  about  20 
fathoms  long,  marked  with  black  leather,  white  rag,  and  red 
bunten,  nl  different  distances.  It  is  made  fast  to  a hand  lead, 
nnd  used  to  determine  the  depth  of  water  in  going  in  or  out  of 
harbour,  river,  channel,  Icc— Hauling  Line,  any  rope  let  down 
out  of  a top,  &c.  to  haul  up  some  light  hod)  by  hand. — Knave 
Line,  a rope  fastened  to  the  cross-trees,  under  tho  main  or 
fore  top,  whence  it  comes  down  by  the  ties  to  the  ram-head, 
and  there  it  is  reeved  through  a piece  of  wood  of  about  two  feet 
long,  nnd  so  is  brought  to  the  ship’s  side,  and  there  hauled  up 
taught  to  the  rails. — Life- Line,  a rope  occasionally  extended 
in  several  situations  for  persons  to  lay  hold  of,  to  prevent  their 
falling. — AVrenZ-LisE,  a rope  depending  from  the  heads  of  the 
main  and  fore  masts,  nnd  fastened  to  the  middle  of  the  truss,  to 
keep  it  up  whilst  the  yard  is  being  swayed  up.  Spilling  Lines, 
topes  fixed  occasionally  to  the  square-sails,  particularly  the  i 
main  and  fore  courses  of  a ship  in  tempestuous  weather,  for  | 
reefing  or  furling  them  more  conveniently  ; they  are  received 
through  Ij  locks  upon  the  y ard,  whence  leading  round  the  sail,  they 
arc  fastened  behind  to  the  yard,  so  that  the  sail  is  by  their  efforts 
very  closely  confined.  IHth-LlKK,  implies  that  which  has  not 
been  tarred,  in  contradistinction  to  tarred  line, — J/sr-Lixe,  is 
a particular  kind  of  small  line,  composed  of  two  strands  very 
little  twisted;  there  is  both  tarred  and  white  mar-line. 


LINEN,  in  Commerce,  a well-known  kind  of  cloth,  chiefly 
made  of  llax.  Linen  was  not  worn  by  the  Jews,  Greeks,  or 
Romans,  as  any  part  of  their  ordinary  dress.  Under-tunics  of 
a liner  texture  supplied  the  place  of  shirts : hence  the  occasion 
for  frequent  bathing.  Alexander  Severus  was  the  first  em- 
peror who  wore  a shirt:  but  the  use  of  so  necessary  a garment 
did  not  become  common  till  long  after  him.  In  Egypt,  indeed, 
the  linen  manufacture  appears  to  have  been  very  early ; for 
even  in  Joseph’s  time  it  had  risen  to  a considerable  height. 
From  the  Egyptians  the  knowledge  of  it  proceeded  probably 
to  tho  Greeks,  and  from  them  to  the  Romans.  Even  at  this 
day,  the  flax  is  imported  among  us  from  the  eastern  nations; 
the  western  kind  being  merely  a degenerate  species  of  it.  In 
order  to  succeed  in  the  linen  manufacture,  one  set  of  people 
should  be  confined  to  the  ploughing  and  preparing  the  soil, 
sowing  and  covering  the  seed,  to  the  weeding,  pulling,  rip- 
pling, and  taking  care  of  the  new  seed,  and  watering  and  dress- 
ing the  flax  till  it  is  lodged  at  home : others  should  be  concerned 
in  the  drying,  breaking,  scutching,  and  hackling  the  flax,  to  fit 
it  for  the  spinners  ; and  others  in  spinning  and  reeling  it,  to  fit 
it  for  tbe  weaver ; others  should  be  concerned  in  taking  duo 
care  of  the  weaving,  bleaching,  beetling,  and  finishing  the  cloth 
for  the  market.  It  is  reasonable  to  believe,  that  if  these  several 
branches  of  the  manufacture  were  carried  on  by  distinct  dealers 
in  Srotland  ami  Ireland,  where  our  home-made  linens  aro 
manufactured,  the  several  parts  would  be  better  executed,  and 
the  whole  would  be  afforded  cheaper,  and  with  greater  profit. 

Staining  of  Linen. — Linen  receives  a black  colour  with  much 
more  difficulty  than  woollen  or  cotton.  The  black  struck  on 
linen  with  common  vitriol  and  gulls,  or  logwood,  is  very  perish- 
able, and  soon  washes  out.  Instead  of  vitriol,  a solution  of 
iron  in  sour  strong  beer  is  to  be  made  use  of.  This  is  well 
known  to  all  the  calico-printers ; and  by  the  use  of  this,  which 
they  call  their  iron-liquor,  and  madder  root,  arc  the  blncks  and 
purples  made,  which  wc  see  on  the  common  printed  linens. 
The  method  of  making  this  iron-liquor  is  as  follows:  A quan- 

tity of  iron  is  put  into  the  sour  strong  beer;  and  to  promote 
tbc  dissolution  of  the  metal,  the  whole  is  occasionally  well 
stirred,  the  liquor  occasionally  drawn  ofT,  and  the  rust  beat 
from  the  iron,  after  which  the  liquor  is  poured  over  again.  A 
length  of  time  is  required  to  make  the  impregnation  perfect; 
the  solution  being  reckoned  unfit  for  use,  till  it  has  stood  at 
least  a twelvemonth.  This  solution  stains  the  linen  or  a yel- 
low, and  different  shades  of  buff-colour  ; nnd  is  the  only  known 
substance  by  which  these  colours  can  be  fixed  in  linen.  The 
cloth  stained  deep  with  tho  iron-liquor,  nnd  afterwards  boiled 
with  madder,  without  any  other  addition,  becomes  of  the  dark 
colour  which  wo  see  on  printed  linens  and  cottons;  which,  if 
not  o perfect  black,  has  a very  near  resemblance  to  it.  Others 
are  stained  paler,  with  the  same  liquor  diluted  with  water, 
and  come  out  purple.  Linen  may  also  he  stained  of  a durable 
purple  by  means  of  a solution  of  gold  in  nqun  regia.  The 
solution  for  this  purpose  should  be  as  fully  saturated  as  pos- 
sible; it  should  be  diluted  with  three  times  its  quantity  of 
water;  and  if  the  colour  is  required  deep,  the  piece,  when  dry, 
must  be  repeatedly  moistened  with  it.  The  colour  does  not 
take  place  till  a considerable  time,  sometimes  several  days, 
after  the  liquor  has  been  applied : to  hasten  its  nppcaranc.e, 
the  subject  should  be  exposed  to  the  sun  and  free  air.  and 
occasionally  removed  to  a moist  place,  or  moistened  with  water. 
When  solution  of  gold  in  aqua  regia  is  soaked  up  in  linen 
cloths,  the  metal  may  he  recovered  by  drying  and  burning  them. 

FottHe  Linen,  h a kind  of  amianthus,  which  consists  of 
flexible,  parallel,  soft  fibres,  and  which  has  been  celebrated  for 
the  u*c  to  which  it  has  been  applied,  of  being  woven,  and 
forming  an  incombustible  doth.  Paper  also,  nnd  wicks  for 
lamps,  have  been  made  of  it. 

LINIMENT,  in  Pharmacy,  a composition  of  a consistence 
somewhat  thinner  than  any  unguent,  and  thicker  than  an  oil. 

LINSTOCK,  a stall'  about  three  feet  long,  having  a sharp 
point  nt  one  cud.  and  a sort  of  fork  or  crotch  in  the  other;  the 
latter  serve*  to  contain  a lighted  match,  and  by  the  former,  tho 
linstock  is  occasionally  stuck  in  the  deck  in  an  upright  position. 
It  is  frequently  used  in  small  vessels  in  an  engagement,  where 
there  is  commonly  one  fixed  between  every  two  guus,  by  which 
tbe  match  is  always  kept  dry  and  ready  for  firing. 
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LINT,  in  Surgery,  is  the  scraping:*  of  fine  linen,  used  by  | 
surgeons  in  dressing  wounds.  It  is  made  into  various  forms, 
which  acquire  different  names  according  to  the  difference  of 
the  figures.  Lint,  made  up  in  an  oval  or  orbicular  form,  is 
called  a pledgit;  if  in  a cylindrical  form,  or  in  shape  of  a date 
or  olive  stone,  it  is  called  a dossil.  These  different  forms  of 
lint  are  required  for  many  purposes ; as,  1.  To  stop  blood  in 
fresh  wounds,  by  Ailing  them  up  with  dry  lint  before  the  appli- 
cation of  a bandage  : though,  if  scraped  lint  be  nut  at  hand,  a 
piece  of  fine  linen  may  lie  torn  into  smalt  rags,  and  applied  in 
the  same  manner.  In  very  large  h Hemorrhages,  the  lint  or  rags 
should  be  first  dipped  in  some  styptic  liquor,  as  alcohol,  or  oil 
of  turpentine;  or  sprinkled  with  some  styptic  powder.  2.  To 
agglutinate  or  heal  wounds  ; to  which  end,  lint  is  very  service- 
able, if  spread  with  some  digestive  ointment,  balsam,  or  vul- 
nerary liquor.  .3.  In  drying  up  wounds  and  ulcers,  and  for- 
warding the  formation  of  a cicatrix.  4.  In  keeping  the  lips  of 
wounds  at  a proper  distance,  that  they  may  not  hastily  unite 
before  the  bottom  is  well  digested  and  healed.  6.  They  are 
highly  necessary  to  preserve  wounds  from  the  injuries  of  the 
air.  — Surgeons  of  former  ages  used  compresses  of  sponge, 
wool,  feathers,  or  cotton,  linen  being  less  plentiful  than  in 
later  times : bat  Hat  is  far  preferable  to  all  these,  and  is  at 
present  universally  used. 

LINCJM  Us  it  ati  ssi  hum.  Flax,  or  Lint  Seed.-~Is  grown 
for  the  purpose  of  making  cloth,  and  has  been  considered  a 
very  profitable  crop.  The  culture  and  management  is  similar 
to  that  of  hemp,  and  the  seeds  are  in  great  demand  for  pressing. 
Liolsecd  oil,  which  it  produces,  is  much  used  by  painters,  and 
is  the  only  vegetable  oil  that  is  found  fit  for  sucb  purposes  in 
general.  The  seeds  are  of  several  uses  to  the  farmer  ; a tea  is 
made  of  it,  and  mixed  with  skimmed  milk,  for  fattening  house- 
lambs  and  calves.  Oxen  are  often  fattened  on  the  seed  itself ; 
but  the  cakes,  after  the  oil  is  expressed,  are  a very  common 
and  most  excellent  article  for  fattening  both  black  cattle  and 
sheep.  These  are  sold  at  from  £10  to  £16  per  thousand.  It 
will  require  three  bushels  of  flax-seed  for  one  acre,  as  it  must 
be  sown  thick  on  the  land.  Linseed  cake  has  been  used  also 
for  manure  ; and  I have  seen  fine  crops  of  turnips,  where  it  has 
been  powdered,  and  sown  in  the  drills  with  the  seed. 

LIQUORICE.  The  glycyrrhisa,  or  common  liquorico  shrub, 
has  a long,  thiek,  creeping  root,  striking  several  feet  deep  into 
the  ground;  an  upright,  firm,  herbaceous,  annual  stalk,  three 
or  four  feet  high,  garnished  with  winged  leaves,  of  four  or  five 
pair  of  oval  lobes,  terminated  by  an  odd  one  ; and  from  the 
axillas,  erect  spikes  of  pale  bine  llowers  in  July,  succeeded  by 
short  smooth  pods.  The  root  of  this  plant  is  the  useful  part, 
being  replete  with  a sweet,  balsamic,  pectoral  juice,  which  is 
either  extracted,  or  the  wood  sold  in  substance.  It  is  roach 
used  in  all  compositions  for  coughs,  and  disorders  of  the 
stomach  ; but  by  far  the  greatest  quantity  is  used  by  brewers. 
Tbo  common  liquorice  is  cultivated  in  most  countries  of 
Europe,  for  the  sake  of  its  root;  but  iu  Spain  and  Italy,  and 
particularly  in  Sicily  and  Calabria,  it  makes  a considerable 
article  of  commerce  with  this  country.  Liquorice  also  grows 
in  great  abundance  in  the  Levant ; and  vast  quantities  of  it 
are  consumed  there,  in  making  a decoction  which  is  drunk 
cold  in  the  summer,  in  the  manner  of  sherbet.  To  prepare 
liquorice,  the  roots  are  boiled  a long  time  in  water,  till  the  fluid 
bas  got  a deep  yellow  tincture ; and  the  water  at  length  eva- 
porated till  the  remains  acquire  a consistency,  when  they  arc 
formed  into  sticks,  which  are  packed  up  wiih  bay  leaves,  in 
tbe  same  order  as  we  receive  them.  The  boiling  requires  the 
utmost  care  and  precaution,  as  the  juice  takes  an  unpleasant 
soldi  and  flavour,  if  burnt  in  the  least  degree. 

LIST,  Civil,  in  the  British  polity.  The  expenses  defrayed 
by  the  civil  list  are  those  that  in  any  shape  relate  to  civil 
government ; as,  the  expenses  of  the  household ; all  salaries  to 
officers  of  state,  to  the  judges,  and  every  one  of  the  king’s  ser- 
vants; the  appointments  of  foreign  ambassadors;  the  main- 
tenance of  the  queen  and  royal  family ; the  king's  private 
expenses,  or  privy  parse ; and  other  very  numerous  out-goings, 
ns  secret-service  money,  pensions,  and  other  bounties  ; which 
sometimes  have  so  far  exceeded  the  revenues  appointed  for 
that  purpose,  that  application  has  been  made  to  parliament  to 
discharge  the  debts  contracted  on  tbe  civil  list. 

GO. 


To  List,  or  Enlist  Soldiers,  to  retain  and  enroll  men  as 
soldiers,  either  as  volunteers,  or  by  a kind  of  compulsion.  Per- 
sons listed,  most  be  carried  within  four  days,  but  not  sooner 
than  twenty-four  hours  after,  before  the  next  justice  of  peace 
of  any  county,  riding,  city,  or  place,  or  chief  magistrate  of  any 
city  or  town  corporate,  (not  being  an  ofliocr  in  the  army.)  and 
if,  before  such  justice  or  magistrate,  they  dissent  front  such 
enlisting,  and  return  the  enlisting  money,  and  also  twenty 
shillings  in  lieu  of  all  charges  expended  on  them,  they  are  to 
be  discharged.  But  persons  refusing  or  neglecting  to  return 
and  pay  such  money  within  twenty-four  hours,  shall  be  deemed 
as  duly  listed  as  if  they  had  assented  thereto  before  tbe  proper 
magistrate  ; and  they  shall,  in  that  case,  be  obliged  to  take  the 
oath,  or,  upon  refusal,  they  shall  be  confined  by  tbe  officer  who 
listed  them  till  they  do  take  it. 

List,  in  Commerce,  the  border  of  doth  or  stuff ; serving  not 
only  to  shew  their  quality,  but  to  preserve  them  from  being 
torn  in  the  operations  of  fulling,  dyeing,  &c.  List  is  used  on 
various  occasions  ; but  chiefly  by  gardeners,  for  securing  their 
wall  trees. 

List,  in  Architecture,  a little  square  moulding,  otherwise 
called  a fillet,  lintel,  &c.  See  Architecture. 

List,  is  also  used  to  signify  the  enclosed  field  or  ground 
wherein  the  ancient  knights  held  their  justs  and  tournaments. 
It  was  so  called,  ns  being  hemmed  round  with  pales,  barriers, 
or  slakes,  as  with  a list.  8omc  of  these  were  double,  one  for 
each  cavalier  ; which  kept  them  apart,  so  that  they  could  not 
come  nearer  each  other  than  a spear’s  length.  See  Just, 
Tournament,  Duel,  8cc. 

List,  implies  an  inclination  to  one  side,  as,  Tbe  ship  has  a 
list  to  port,  i.  r.  is  depressed  more  in  the  water  on  that  side. 

LITANY,  a solemn  form  of  supplication  to  Ood,  in  which 
the  priest  utters  some  thiols  fit  to  be  prayed  for,  and  the  pco- 
1c  join  in  their  intercession,  saying,  **  We  beseech  Uiee  to 
ear  us  good  Lord,"  8tc.  The  word  comes  from  tbe  Greek 
“ supplication.”  Before  the  last  review  of  the  common 
prayer,  tbe  litany  was  a distinct  service  by  itself,  and  used 
some  time  after  the  morning  prayer  was  over;  at  present  it  is 
made  one  office  with  the  morning  service,  being  ordered  to 
be  read  after  the  third  collect  for  (frace,  instead  of  the  inter- 
cessional  prayers  in  the  daily  service. 

LITHOGRAPHY.  lithography,  or  the  art  of  taking  im- 
pressions from  drawings  or  writings  made  on  stooe,  is  quite  a 
modern  invention.  It,  unlike  letter-press  or  copperplate  print- 
ing, which  are  altogether  mechanical  processes,  depends  en- 
tirely upon  chemical  principles,  and  has  therefore  been  called 
in  Germany,  chemical  printing.  The  principles  on  which  it  is 
founded  arc.  first,  the  quality  which  a compact  granular  lime- 
stone bas  of  imbibing  grease  or  moisture;  and  secondly,  the 
decided  antipathy  of  grease  and  water  for  each  other.  A draw- 
ing is  made  on  tbe  stone,  either  with  ink  or  with  a crayon  of  « 
greasy  composition  ; it  is  then  washed  over  with  water,  which 
sinka  into  those  portions  of  the  stone  which  arc  untoochori  with 
the  grease  of  the  drawing.  A cylindrical  roller,  charged  with 
printing  ink,  is  then  passed  all  over  the  stone  ; and,  while  the 
drawing  receives  the  ink,  the  rest  of  the  stone  is  preserved 
from  it  by  the  water,  on  account  of  tbe  greasy  nature  of  tho 
ink. 

This  useful  art  was  invented  by  mere  accident.  Alois  Sene- 
felder, the  son  of  a performer  at  the  theatre  royal,  Munich,  a 
student  of  jurisprudence  in  the  university  of  Ingnldstadt,  after 
the  death  of  Ids  father,  took  likewise  to  the  stage  ; but.  being 
unsuccessful  in  his  pursuit  of  it,  he  afterwards  became  an 
author.  Poverty  was  indeed,  in  him.  the  mother  of  invention  ; 
for  being  too  poor  to  publish  his  works,  he  tried  various  plans, 
with  copperplates  and  compositions,  as  substitutes  for  letter- 
press, that  he  might  thus  become  his  own  printer.  In  tbe  course 
of  bis  experiments  be  found  that  a composition  of  soap,  wax, 
and  lamp  black,  formed  an  excellent  ink  for  writing  with  on 
plates  ; as,  when  dry,  it  became  firm  and  bard,  and  resisted 
aquafortis.  He  wanted  facility,  however,  in  writing  backwards 
on  the  plates,  and  that  he  might  practise  this  at  less  expense, 
bo  procured  some  pieces  of  Kilbeim  stone,  as  a cheap  material, 
on  which,  after  polishing  their  surfaces,  he  might  practise. 
Having  been  desired  by  his  mother  to  take  a list  of  some  linen 
about  to  be  sent  to  be  washed,  and  having  no  paper  at  baud, 
7 I 
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he  wrote  it  oat  on  a piece  of  atone  with  his  composition.  When 
he  was  afterwards  about  to  efface  his  writing,  it  occurred  to 
him  that  impressions  might  be  obtained  from  it;  and,  after  be 
had  eaten  away  the  stone  with  an  acid,  for  about  the  hun- 
dredlh  part  of  an  inch,  he  found  that  he  could  easily  take  suc- 
cessive impressions.  It  appeared  to  him,  that  the  new  mode 
of  printing  was  of  very  considerable  importance  ; and  be  there- 
fore. through  great  difficulties,  persevered  in  improving  it,  and 
in  attempting  its  application  to  practical  purposes. 

He  soon  found  that  it  was  not  necessary  to  have  the  letters 
raised  above  the  stone  ; but  that  the  chemical  properties  which 
keep  grease  and  water  so  effectually  separate  from  each  other, 
weie  quite  sufficient  for  his  purpose.  He  afterwards  bestowed 
much  labour  and  assiduity  in  constructing  the  proper  press, 
and  other  apparatus,  for  printing.  The  first  essays  to  print  for 
publication,  were  some  pieces  of  music  executed  in  1796;  af- 
terwards he  attempted  drawings  and  writings.  lie  still,  how- 
ever, found  great  difficulty  in  writing  backwards,  and  this  led 
him  to  think  of  the  process  of  transfer;  and  the  use  of  dry  soap, 
which  was  found  to  leave  permanent  traces  which  would  give 
impressions,  naturally  led  to  the  mode  of  chalk  drawings. 

In  1799,  after  having  made  many  improvements,  Mr.  Sene- 
felder obtained  a patent  privilege  for  Bavaria.  He  then  made 
known  bis  invention  to  Mr.  Andre,  of  Offenbach,  with  whom  he 
entered  into  partnership,  and  proposed  to  establish  printing 
offices,  and  take  out  patents  Rt  London.  Paris,  and  Vienna.  In 
order  to  establish  presses  in  England,  Senefelder  came  to  Lon- 
don with  a brother  of  Mr.  Andre's  ; and  most  of  the  English 
artists  made  trial  of  the  art.  But,  unfortunately,  it  was  not 
then  fully  understood  ; and  the  difference  of  materials  of  Ger- 
many and  those  of  England,  used  both  for  the  purposes  of 
drawing  and  printing,  caused  constant  failures,  and  the  artists 
in  succession  abandoned  it. 

An  attempt  was  made,  in  1900,  by  Senefelder  alone,  to  estab- 
lish presses  in  Vienna ; and  after  great  difficulty,  a patent  was 
obtained  ; but  bad  management,  and  some  unfortunate  circum- 
stances, prevented  its  succeeding,  and  he  returned  to  Munich 
in  1806,  leaving  the  establishment  which  he  had  formed  in  other 
hands. 

In  1806,  Mr.  Mittercr,  professor  of  drawing  in  the  public 
school  at  Munich,  practised  lithography  to  obtain  copies  for 
his  pupils.  He  is  said  to  have  invented  the  chalk  composition 
in  its  present  form,  or  at  least  to  have  improved  it  greatly.  The 
practice  of  the  art  now  began  rapidly  to  extend  and  improve, 
more  particularly  at  Munich,  where  several  establishments 
were  formed  for  the  purpose  of  applying  it  to  the  fine  arts,  as 
well  as  for  printing  writings  and  official  forms  for  the  different 
departments  of  the  government.  In  1809,  Senefelder  was  ap- 
pointed inspector  of  the  royal  lithographic  establishment  at 
Munich,  from  printing  from  stone  a complete  map  and  survey 
of  Bavaria ; since  which  period  he  has  devoted  his  time  to  expe- 
riments, and  to  writing  the  history  of  his  intention.  In  England 
it  can  hardly  he  said  to  have  been  entirely  given  up  from  the 
time  of  its  first  introduction  in  1900,  yet  it  was  little  practised 
or  thought  of  after  1806,  until  it  was  revived  in  1817.  Since 
tikis,  it  has  keen  more  generally  attended  to,  and  some  of  the 
establishments  having  now  become  well  acquainted  with  the 
process  of  printing,  specimens  have  been  produced  in  England 
equal  to  those  of  any  other  country.  In  France  but  little  was 
done  in  lithography  till  1915,  when  it  was  established  in  Paris, 
by  Lastcyrie;  and.  being  taken  up  by  good  artists,  it  soon  at* 
tained  great  excellence.  About  the  same  time  it  extended  to 
Russia  and  other  parts  of  Europe. 

The  Stones,  and  the  manner  in  which  they  are  prepared  to  receive 
the  Drawings, — The  stone  most  osed  in  England  is  found  at 
Corstan,  near  Bath.  It  is  one  of  the  while  lias  beds,  but  not 
so  fine  in  grain,  nor  so  close  in  texture,  as  the  German  stone, 
and,  therefore,  far  inferior.  But  it  is  good  for  transfers,  and 
docs  tolerably  well  for  ink  drawings  or  writings.  Another 
stone  is  also  used,  found  near  Stony  Stratford  ; but  it  is  of  a 
brownish  gray  tint,  and  too  dark  in  colour  to  shew  the  effect  of 
the  drawing  with  sufficient  clearness.  All  calcareous  stones 
can  be  used  in  lithography,  because  they  will  all  imbibe  grease 
and  moisture,  but  those  are  best  adapted  to  it  which  arc  very 
compact,  of  a fine  equal  grain,  and  free  from  veins,  or  imbed- 
ded fossils  or  crystals.  The  stones  first  used  were  obtained 


from  the  quarries  of  Solenhofen,  near  Pappenheira,in  Bavaria, 
and  none  have  aver  been  obtained  to  equal  them.  In  France, 
stones  have  been  found  near  Chateau roux,  of  a similar  colour 
to  these,  and  even  harder,  aad  of  a finer  grain  ;but  full  of  largo 
apotj  of  a softer  nature. 

In  order  to  sustain  the  pressure  used  in  taking  impressions, 
a stone  1*2  inches  square,  must  be  II  inch  thick  ; and  the  thick- 
ness must  iucrease  with  the  size  of  the  stone.  The  stones  are 
first  sawn  to  a proper  size,  and  arc  then  ground  smooth  and 
level  by  rubbing  two  of  them,  face  tu  face,  w ith  water  and  sand. 
They  must  be  very  carefully  examined  with  a straight-edge,  to 
ascertain  that  they  arc  perfectly  level  in  all  directions.  This 
applies  only  to  the  side  which  is  afterwards  to  receive  the 
drawing,  as  the  natural  division  of  the  stone  is  sufficiently  true 
for  the  back. 

When  the  stones  have  been  thus  ground  perfectly  level,  they 
are  well  washed,  to  free  them  from  any  of  the  coarser  grains  of 
sand  which  may  have  been  used  in  smoothing  them  ; and  they 
are  then  placed  on  a board  over  a trough,  and  again  they  are 
rubbed  face  to  face  with  sand  and  water,  though  the  sand  now 
used  must  be  of  a much  finer  texture  than  the  sand  previously 
used.  The  greatest  care  roust  be  taken  to  have  the  sand  suffi- 
ciently fine ; and  for  this  purpose  it  must  be  sifted  through  a 
small  close  sieve,  as  a single  grain  of  sand,  of  a coarser  texture 
than  the  rest,  will  scratch  the  stone,  and  these  scratches  will 
afterwards  appear  in  the  impressions  taken  from  the  stone. 
When  the  stones  have  been  rendered  sufficiently  fine,  and  their 
grain  sufficiently  smooth,  they  must  then  be  carefully  washed 
ami  then  wiped  dry  with  a clean  soft  cloth.  This  is  the  plan 
adopted  to  prepare  the  stones  for  chalk  drawings;  but  to 
prepare  (hem  for  ink  drawings  or  writings,  the  following  me- 
thod is  the  best  ; After  the  process  just  described  has  been  gone 
through,  the  stones  are  well  washed,  to  get  rid  of  tha  sand,  and 
they  are  then  rubbed  two  together,  face  to  face,  with  powdered 
pumice-slonc  and  water.  After  they  are  made  perfectly  smooth, 
they  are  again  washed  and  wiped  dry,  and  are  then  separately 
polished  w ith  a large  piece  of  pnmice-stooe. 

In  order  to  clean  the  Stones  after  they  have  been  fully  used. — 
Sand  is  strew  ed  over  the  surface,  and  it  is  sprinkled  wUh  water, 
and  rubbed  with  another  stone,  until  the  writing  or  drawing 
up i m it  has  completely  disappeared.  It  must  then  bo  washed 
with  aquafortis  diluted  in  twenty  times  its  bulk  of  water ; and  the 
stone  is  then  prepared  for  a new  drawing  or  writing  by  being 
rubbed  with  fine  sand  or  pumice  stone  as  before.  The  laager 
drawings  remaiu  on  stones,  the  deeper  the  ink  or  the  chalk  pe- 
netrates into  their  substance,  and  consequently  the  more  of  the 
stone  mast  be  ground  away  to  remove  them;  this  is  also  more 
necessary  with  ink  drawings  than  with  chalk  ones,  because  ink 
penetrates  much  deeper  into  the  stone  than  chalk. 

The  stones  being  thus  prepared,  it  is  necessary  now  to  enter 
upon  the  substances  which  are  used  for  drawing  or  writing  upon 
them.  These  are  Lithographic  Ink,  or  Chalk.  A great  many 
different  receipts  have  been  given  for  making  Lithographic  ink, 
and  out  of  these  we  shall  give  the  best.  Two  kinds  of  ink  are 
necessary— that  for  writiug  on  the  stones,  and  that  for  making 
transfers.  The  best  composition  which  we  have  seen  for  ink 
for  writing  is  the  following  ; 

Composition  of  Lithographic  Ink  for  Drawing  on  the  Stone. 
— Two  ounces  of  the  tallow  of  candles;  two  ounces  virgin 
wax  ; two  ounces  shell  lac  ; two  ounces  common  soap ; and  of 
lamp  black  nearly  about  a twentieth  part  of  the  whole.  These 
materials  most  be  prepared  in  an  iron  saucepan  having  a cover; 
the  wax  and  tallow  are  first  put  in,  and  are  heated  till  they 
take  fire ; while  they  arc  burning,  the  soap  is  thrown  in,  in 
separate  pieces  one  at  a time,  care  being  taken  that  one  be 
melted  before  another  is  thrown  in.  When  the  whole  soap  has 
been  added,  the  composition  must  be  allowed  to  burn  until  it 
has  lost  about  a third  of  its  quantity.  After  this,  tlic  shell  lac 
is  added ; and,  as  soon  as  it  is  melted,  the  flame  must  be  extin- 
guished. After  being  allowed  to  cool,  it  should  now  dissolve, 
(though  it  will  do  so  but  slowly,)  by  rubbing  it  in  warm  water. 
The  lamp  black,  which  must  be  of  the  finest  quality,  is  now  to 
be  mixed  with  it,  which  is  done  while  it  is  melted  over  a slow 
fire,  adding  small  portions  of  the  black  at  a time,  and  stirring 
them  well  together.  When  the  ink  is  made,  nod  cold,  its  frac- 
ture should  have  the  appearance  of  Indian  ink,  though  in  its 
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substance  It  is  softer.  After  being  complete!;  melted  and  mixed 
with  the  black,  it  should  be  run  on  a marble  stab,  and  a heavy 
weight  placed  above  it,  in  order  to  press  it. 

After  very  careful  management,  the  ink  will  be  sometimes 
found  defective  ; this,  however,  must  proceed  from  something 
being  wrong  with  the  ingredients,  or  the  manner  of  their  pre- 
paration ; but,  as  it  is  impossible  to  prevent  imperfections,  it 
will  be  as  well  to  mention  a few  of  those  which  most  commonly 
occur,  with  the  remedies  to  be  used  to  remove  them. 

Defects  of  the  Ink,  and  Remedies  to  he  used. — 1st,  The  ink  will 
at  times  be  found  insoluble.  The  proper  remedy,  in  this  case, 
is  to  add  more  soap,  in  the  same  manner  it  was  first  added. 
Although  the  ingredients  are  to  be  melted  over  a lire,  in  order 
to  have  the  additional  soap  mixed  with  them,  they  must  not  be 
allowed  to  take  fire,  as  was  the  case  w hen  the  soap  was  first 
added.  2d.  It  is  sometimes  too  soft,  and  attaches  itself  to  the 
fingers.  When  this  happens,  it  must  again  be  put  into  the 
saucepan,  and  burned  till  it  gets  to  a proper  consistence. 

3d.  We  find  a defect  of  almost  all  inks  to  be,  that,  some 
time  after  dissolving  them  in  water,  they  become  thick  and 
slimy,  and  require  a continual  addition  of  water  before  we  are 
enabled  to  draw  with  it.  This  is  solely  owing  to  its  not  being 
sufficiently  burnt ; and  of  course  the  only  remedy  is,  as  in  the 
former  case,  to  burn  it  more.  4lh.  If  the  ink  is  not  compact, 
but  full  of  bubbles,  it  has  been  cast  too  hot  on  the  marble  slab. 
It  must  therefore  be  re-melted,  cast  again  when  it  is  less  hot, 
and  a heavier  weight  must  be  placed  upon  it.  &ih.  On  other 
occasions  the  ink  will  he  found  to  have  no  tenacity,  and  seem 
to  be  composed  of  scorias.  When  this  is  (be  case,  it  has  been 
either  too  much  burnt,  or  contains  loo  much  black  ; in  either 
case,  add  equal  portions  of  wax  and  soap,  and  melt  it  agaiu 
over  a slow  fire. 

The  only  other  ink  we  have  mentioned,  as  being  necessary  in 
lithographic  drawing  or  printing,  is 

luhfor  making  Transfers. — This  ink  is  composed  of  the  very 
same  materials  as  the  ink  for  writing  or  drawing;  but  they 
must  be  less  burned.  It  will  thus  be  softer,  and  it  must  also 
be  afterwards  melted  and  mixed  with  a little  mote  wax  and 
thick  varnish,  such  as  those  we  shall  mention  when  «c  come 
to  speak  of  the  printing  iuk. 

Lithographic  Chalk. — Besides  (he  inks,  we  have  already  men- 
tioned that  chalks  are  used  for  drawing.  Good  lithographic 
chalk  ought  to  have  all  the  qualities  of  a good  drawing  crayon. 
It  should  be  even  in  textare.  and  shoald  carry  a good  point. 
The  best  proportions  for  its  composition  are  the  following  ; an 
ounce  and  a half  of  common  soap;  tallow  two  ounces  ; virgin 
wax  two  and  a half  ounces;  shell  lac  one  ounce.  The  rest  of 
the  process  is  the  same  as  in  making  the  ink.  Less  black 
should  be  mixed  with  the  cbalk  than  with  the  ink,  its  only  use 
being  to  colour  the  drawing,  that  the  artist  may  sec  the  lines 
be  traces.  When  tbc  whole  is  well  mixed,  it  should  be  poured 
into  a mould,  and  very  strongly  pressed.toprevent  any  bubbles 
which  would  make  the  texture  irregular.  Now  that  we  have 
described  the  preparation  of  tho  stone,  and  of  the  inks  and 
chalk  necessary  for  drawing,  we  must  next  proceed  to  notice 
the 

Mode  of  Drawing. — Previous  to  drawing  or  writing,  the  stone 
must  be  well  wiped  with  a clean  dry  cloth.  The  ink  is  rubbed 
with  warm  water  like  Indian  ink,  and  roast  be  used  on  tbc 
polithed  stone,  while  the  chalk,  which  would  not  hold  upon  it, 
must  be  used  on  the  ground  stone.  A gradation  of  tints,  in 
drawing  with  the  ink,  can  easily  be  obtained  by  merely  varying 
the  thickness  of  the  line,  and  the  distance  at  which  they  are 
placed  apart ; for  the  line  traced  by  the  ink  being  sound  and 
unbroken  throughout,  receives  the  printing  all  over.  It  is  thus 
plain  that  no  advantage  oan  be  obtained  by  dilating  the  ink 
for  the  purpose  of  varying  the  tints  of  the  lines  ; and  the  great 
object  of  the  artist  ought  therefore  to  be,  to  have  bis  ink  of  the 
proper  consistency,  which  will  stand  best  throughout  the  pro- 
cess of  printing.  A consistency  a little  stronger  than  common 
writing  ink  will  be  sufficient  for  this  purpose. 

When  the  chalk  is  to  be  used,  the  ground  stone  must  be 
cleaned  of  all  dust,  and  it  is  then  drawn  upon  with  the  chalk 
in  the  same  manner  as  crayons  are  nsed  on  paper.  It  is  pro- 
per that  the  strength  of  the  tint  which  is  wished  should  be  given 
at  once,  as  the  surface  of  the  stone  is  altered  by  receiving  tbc 


cbalk,  and  it  will  not  receive  new  lines  equally  well ; and  the 
strength  of  the  tiot  will  be  regulated  by  the  pressure  of  the 
hand.  Nothing  but  practice  ever  gives  the  necessary  command 
of  the  material,  which  undoubtedly  does  not  work  quite  like  the 
common  crayon,  there  being  great  difficulty  in  keeping  a good 
point.  There  is  likewise  considerable  trouble  in  obtaining  the 
finer  tints  sound  in  the  impression ; and  in  order  to  obtain  the 
lighter  tints  properly,  it  will  be  necessary  to  put  the  chalk  in  a 
rest,  as  the  metal  port  crayon  is  too  heavy  to  draw  them,  even 
although  there  is  no  pressure  of  the  band  used.  Several  pieces 
of  cbalk  should  be  prepared,  to  use  in  succession,  as  the  warmth 
of  the  hand  softens  it.  It  is  useful  to  cut  the  chalk  to  the  form 
of  a wedge  rather  than  a point,  as  it  is  less  likely  to  bend  in 
that  form.  Small  portious  sometimes  break  off  daring  the 
drawing ; these  must  be  carefully  removed  with  a brush. 

We  now  proceed  to  describe  the  press  and  rollers  used,  with 
the  niancr  of  printing.  That  given  in  the  engravings  is  certainly 
the  best  ae  have  ever  seen,  although  there  are  different  forms 
in  use. 

Fig.  1,  is  a side  elevation  of  the  press,  with  the  scraper 
partly  down.  Fig.  2,  a cross  section  through  the  middle.  Fig.  3, 
a horizontal  plan  of  the  upper  part.  Fig.  4,  detail  of  the  man- 
ner in  which  the  scraper  is  held  down  during  the  impression. 


Fig.  6,  end  elevation  of  the  press.  Fig.  6,  to  explain  the  man- 
ner in  which  the  centre  of  motion  of  the  scraper  is  raised  and 
lowered. 
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Tbe  press  consist*  of  a strong  frame,  basing  on  the  upper 
part  a plalten  or  bed,  a,  to  receive  the  atone,  and  which  is 
moved  along  grooves  in  the  upper  part  of  the  frame  by  means 
of  a star-wheel  b,  to  the  axis  of  which  is  fixed  a cylinder  e.  On 
this  cylinder  the  straps  rf,  rf,  arc  gathered,  which  work  over  the 
ulleys  e,  fixed  to  the  bed.  When  the  atone  is  placed  on  the 
ed,  and  ready  for  tbe  impression,  the  frisket,  or  cover,/*,  of 
the  bed,  is  brought  down  front  tbo  position  marked  by  tbe 
dotted  outline  in  fig.  1,  and  abut  over  the  atone,  as  shewn  in 
the  same  figure.  This  cover  consists  of  a strong  piece  of  calf's 
skin,  stretched  by  screws  with  nuts  and  hooks,  which  catch 
hold  of  an  iron  rod  sewed  along  one  end  of  the  skin.  The 
other  end  of  it  is  fixed  to  the  opposite  end  of  the  frame.  (See 
fig.  3.)  The  cover  is  fixed  to  the  bed  by  hinges,  g , which  can 
be  screwed  at  different  heights,  according  to  the  thickness  of 
the  stones.  When  the  cover  is  opened,  it  rests  against  tbe 
frame  A,  which  can  be  adjusted  to  different  heights.  (See 
figs.  1 and  6.) 

The  cross  picrc  t,  having  tbe  scraper  k fixed  in  it,  Is  now 
brought  down,  and  the  catches  / lock  into  the  upper  part  of  the 
piece  n,  sliding  between  the  grooved  upright  m.  This  is 
shewn  more  in  detail  in  fig.  4 ; the  upper  part  where  the 
catches  lock,  is  of  iron,  and  has  a joint  and  handle  to  poll  it 
out  when  the  scraper  is  to  be  unlocked.  A spring  o,  keeps  it 
generally  in  an  upright  position  to  be  ready  to  bold  the  catches 
/,  l.  When  the  scraper  is  locked  down,  the  printer  sets  his 
foot  on  tbe  treadle  p,  of  the  lever,  which  presses  tbe  scraper 
with  great  power  on  the  stone.  The  pressure  is  by  a double 
lever,  having  a connecting  rod  q,  which  can  be  adjusted  so  as 
to  bring  tbe  upper  arm  r nearer  to  the  treadle,  when  an 
increase  of  pressure  is  required,  or  a thinner  stone  is  placed  on 
the  bed,  which  makes  it  necessary  to  bring  tbe  scraper  lower 
down.  The  arm  r passes  through  an  iron  frame  on  the  sliding 
piece  n,  and  thus  brings  it  down  when  the  treadle  is  depressed. 
Tbe  hook  t holds  down  the  treadle  during  the  impression. 

The  star  wheel  b is  now  turned  round,  and  by  this  motion 
the  bed  is  drawn  under  the  scraper,  and  the  impression  is  taken. 
The  bed  passes  over  a roller  t,  which  is  placed  with  its  centre 
directly  under  the  scraper-  (See  fig.  2.)  As  the  stones  are 
not  always  of  the  same  thickness,  the  scraper  must  be  brought 
to  different  heights.  Fig.  0,  shews  an  adjusting  screw  for  the 
purpose  of  regulating  the  end  farthest  from  the  catches,  there 
being  a sliding  piece  between  the  grooved  uprights  u,  in  which 
tho  centre  is  fixed,  on  which  the  cross  piece  t turns.  The 
iron  v,  fig.  2,  stops  the  cross  piece  and  scraper  from  falling 
back.  When  the  bed  has  been  drawn  out,  the  printer  releases 
the  treadle,  which  is  raised  up  by  the  balance  weight  ir, and  the 
scraper  being  unlocked  and  thrown  back,  the  bed  is  drawn  to 
its  first  position  by  the  weight  x. 

As  the  surface  of  the  stone  is  not  alwavs  quite  parallel  to  the 
bed,  a simple  contrivance  has  been  adopted,  to  allow  a self- 
adjustment  of  the  scraper,  which  is  allowed  to  torn  on  tbe 
centre,  and  pressed  down  by  a spring  acting  on  each  end,  but 
yielding  if  necessary  at  cither.  It  is  shewn  by  the  dotted  lines 
in  fig.  2.  The  screw  y presses  the  scraper  lower,  or  raises  it, 
if  inquired.  The  scrapers  arc  made  of  beech  wood. 

7rAe  Roller . — The  roller  for  inking  the  drawing  is  of  the  form 
represented  in  fig.  7.  The  length  may  vary,  but  it  ought  to  be 
full  fourinches  in  diameter-  It  is  covered 
with  flannel,  rolled  lightly  three  or  four 
times  round,  and  nailed  at  the  ends.  It 
is  then  covered  with  a stretched  calf- 
skin, fitting  quite  tight.  The  scam  must 
bo  made  neatly  with  the  bool-maker's 
closing  stitch.  The  ends  of  the  leather 
arc  gathered  with  a string,  and  tied  round  the  projecting  ends 
of  the  roller.  Loose  handles,  A,  A,  made  of  thick  leather,  arc 
put  on  these  ends  wliett  it  is  used.  The  leather  must  be  put  on 
the  roller  with  the  rough  side  outwards. 

Printing  Ink.—' The  printing  ink  is  composed,  as  other  print- 
ing inks  arc.  of  oil,  varnish,  and  very  fine  lamp-black,  well 
mixed  together.  To  prepare  the  varnish,  a saucepan  is  about 
half  tilled  with  pure  linseed  oil,  and  heated  over  a fire  till  it 
ignites  from  the  flame  of  a piece  of  burning  paper.  It  should 
then  be  allowed  to  burn  till  it  is  reduced  to  the  degree 
required ; and  if,  during  the  operation,  there  appears  danger 
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of  its  boiling  over,  it  must  be  immediately  taken  off  the  fire,  and 
the  cover,  which  ought  to  fit  quite  close  on  tbe  saoccpan,  must 
he  put  on  to  extinguish  the  fame.  This  is  to  prevent  acci* 
dents ; and  the  operator  cannot  be  sufficiently  cautioned 
against  tbe  danger  attending  the  burning  of  the  varnish,  which 
ought  never  to  be  performed  in  a room  with  a boarded  floor,  or 
indeed  in  any  pari  of  a house.  Wet  sacks  are  the  best  things 
to  put  out  the  flame  in  case  of  accident. 

Several  inks  must  be  prepared,  differing  in  the  degree  of 
viscidity,  or  thicknessof  the  varnish  from  which  they  are  made, 
and  the  quantity  of  black  mixed  with  them.  The  longer  tbe  oil 
is  burned,  the  thicker  the  varnish  becomes.  Tbe  thionest 
varnish  is  burned  till  it  has  lost  nearly  one-fourth  of  its  volume; 
tbe  next,  till  it  is  reduced  oae-lhird;  the  thickest,  till  it  is 
reduced  one-balf. 

These  directions  are  to  be  considered  as  very  general  ones; 
and  tbe  state  of  the  varnish  is  best  judged  of  during  the  burn- 
ing, by  taking  out  some  with  a spoon,  and  letting  a drop  fall  on 
a cold  earthenware  plate,  and  trying  its  degree  of  viscidity  with 
the  finger.  Tbe  thinnest  sort  should  be  like  common  honey,  the 
other  should  draw  out  in  strings,  which  will  be  longer  as  the 
varnish  is  thicker.  Tbe  thickest  will  draw  out  in  strings  two 
or  three  feet  long.  It  is  quite  essential  to  have  the  oil  pure, 
and  the  saucepan  perfectly  clean,  and  to  keep  the  varnish  in 
clean  close  jars  in  a cool  place.  It  is  best  not  to  make  tbe  var- 
nish long  before  it  is  wanted  ; for  if  any  decomposition  takes 
place  in  it,  the  drawing  will  be  spoiled  by  the  printing  ink. 

The  black  is  mixed  with  tbe  varnish  on  a grinding  stone  with 
a mullcr,  in  small  successive  quantities,  care  being  taken  that 
the  first  portion  of  black  is  equally  mixed  with  the  varnish 
before  a second  is  added-  In  tbe  thickest  inks  this  requires 
considerable  labour.  By  mixing  the  varnishes  together,  any 
degree  of  stiffness  of  the  ink  may  be  obtained  ; and  by  putting 
more  or  less  black,  its  thickness  is  regulated. 

The  printer  must  always  have  by  him  several  small  pots,  each 
containing  a different  printing  ink.to  be  used  as  occasion  requires. 
A small  quantity,  not  more  than  tbe  size  of  a hazel  nut.  should 
be  used  at  a time,  for  it  is  desirable  to  charge  the  roller  with 
as  small  a quantity  as  possible-  It  must  be  worked  well  on 
the  colour  table  with  the  roller  in  all  directions,  that  it  may  be 
equally  distributed  all  over  the  roller.  Ink  drawings  are  gene- 
rally printed  with  a sliffer  ink  than  chalk  drawings. 

Preparation  of  the  Stone  for  Printing.— The  drawing  being 
finished  on  the  stone  as  before  described,  is  sent  to  the  litho- 
graphic printer,  on  whose  knowledge  of  his  art  the  success  of 
the  impressions  entirely  depends.  The  first  process  is  to  etch 
the  drawing,  as  it  is  called.  This  is  done  by  placing  the  stone 
obliquely  on  one  edge  over  a trough,  and  ponring  over  it  very 
dilute  nitric  acid.  It  is  poured  on  the  upper  part  of  the  stone, 
and  runs  down  all  over  the  surface.  The  stone  is  then  turned, 
and  placed  on  the  opposite  edge,  and  the  etching  water,  being 
collected  from  the  trough,  is  agaio  poured  over  it  in  the  same 
manner.  Tbo  degreo  of  strength,  which  is  little  more  than  one 
per  cent,  of  acid,  should  be  such  as  to  produce  a very  slight 
effervescence ; after  tbe  etching  water  has  lain  on  tbe  stone  for 
a second  or  two,  its  strength  must  vary  according  to  the  beat  of 
tbe  atmosphere,  and  the  degree  of  fioencss  of  the  drawing.  It 
is  desirable  to  pass  the  etching  water  two  or  three  times  over 
the  darkest  parts  of  the  drawing,  as  they  require  more  etching 
than  the  lighter  tints-  Some  stones  also,  and  different  chalks, 
require  different  degrres  of  strength  of  the  acid,  and  experience 
alone  can  guide  the  lithographer  in  his  practice  on  this  point. 
Chalk  drawings  require  weaker  acid  than  the  ink. 

The  stone  is  now  carefully  washed,  by  pouring  clean  rain 
water  over  it.  and  afterwards  with  gum  water:  and,  when  not 
too  wet,  the  roller,  charged  with  printing  Ink.  is  rolled  over  it 
in  both  directions— sideways,  and  from  top  to  bottom — till  the 
drawing  takes  the  ink.  It  is  then  well  covered  over  with  a so- 
lution of  gum-arabic  in  water,  of  about  the  consistency  of  oil. 
This  is  allowed  to  dry,  and  presorves  the  drawing  ftom  any 
alteration,  as  the  lines  cannot  spread,  in  consequence  of  the 
pores  of  the  stone  being  filled  with  tho  gum.  After  the  etching 
it  is  desirable  to  leave  the  stone  for  a day,  and  best  not  to 
Irave  it  more  than  a week  before  it  is  printed  from.  In  some 
establishments  a few  proofs  are  taken  immediately  after  the 
drawing  is  etched,  but  it  is  belter  not  to  do  so. 
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The  operation  of  the  etching  requires  great  nicety,  and  must 
be  done  quickly.  If  the  drawing  is  etched  too  strongly,  the  fine 
tints  disappear;  if  too  weak,  the  printing  ink  mixes  with  the 
darker  parts,  and  the  drawing  runs  into  blots.  A soft  stone 
requires  weaker  arid  tbun  a hard  one,  if  they  are  equally  pure 
in  quality.  The  diiferencrs  in  the  composition  of  the  stone  also 
require  differences  in  the  strength  of  the  etching  water,  so  that 
no  strict  rules  can  be  given.  The  effect  of  the  etching  is,  first, 
to  take  away  tho  alkali  mixed  with  the  drawing  chalk  or  ink, 
which  would  make  the  drawing  liable  to  be  affected  by  the  wa- 
ter ; and.  secondly,  to  make  the  stone  refuse  more  decidedly  to 
take  any  grensc.  The  gum  assists  in  this  latter  purpose,  and  is 
quite  essential  to  the  perfect  preparation  of  the  surface  of  the 
Stone. 

Printing.—' When  the  intention  is  to  print  from  the  stone,  it 
is  placed  upon  the  platten  or  bed  of  the  press,  and  a proper 
steed  srraper  for  the  printing  is  adjusted  to  the  surface  of  tho 
stone.  Rain  water  is  then  sprinkled  over  the  gum  on  the  stone, 
which  being  dissolved  gradually,  and  a wet  sponge  passed 
lightly  over  it  all,  the  printer  works  the  ink  which  is  on  the  co- 
lour table  placed  beside  him,  with  the  roller,  in  all  directions, 
until  it  is  equally  and  thinly  spread  all  over  tho  roller,  Tho 
roller  is  then  passed  over  the  whole  stone,  care  being  taken 
that  the  whole  drawing  receives  a due  portion  of  the  ink,  and 
this  must  be  done  by  giving  the  roller  an  equal  motion  and 
pressure,  which  will  of  course  require  to  be  increased,  if  it  is 
perceived  that  the  drawing  does  not  receive  the  ink  readily. 
When  the  drawing  is  first  used,  it  will  not  receive  the  ink  so 
readily  as  it  will  afterwards  do ; and  it  is  frequently  necessary 
to  wet  the  stone,  and  roll  it  several  times,  before  it  will  take  the 
ink  easily.  When  the  drawing  once  takes  the  ink  readily,  care 
must  be  taken  not  to  wet  the  stone  too  much.  Indeed,  the  less 
dampness  no  a1  the  better,  provided  there  is  sufficient  to  prevent 
the  stone  from  taking  the  ink  where  their  is  no  drawing.  After 
the  draw  ing  is  thus  rolled  in,  the  sheet  of  paper  is  placed  on  the 
stone,  and  the  impression  taken  in  tho  manner  described  in 
the  account  of  the  Press.  When,  after  the  impression,  the 
paper  is  taken  up,  the  stone  appears  dry,  the  moisture  having 
been  imbibed  by  the  paper ; it  must,  therefore,  he  wetted 
with  a sponge,  and  again  rolled  in  with  ink,  the  roller  having 
been  w ell  w orked  on  the  colour-tabic  before  being  applied. 

During  the  printing,  some  gum  must  always  remain  on  the 
stone,  although  it  will  not  be  visible,  otherwise  the  ink  will  be 
received  on  the  stone  as  well  as  on  the  drawing, and  the  draw- 
ing spoiled.  So  that  if  by  too  much  wetting,  or  by  rubbing 
too  hard  with  the  sponge,  the  gum  is  entirely  removed,  some 
fresh  gum  water  must  be  laid  on.  If  the  stone  has  in  the  first 
instance  been  laid  by  with  too  small  a quantity  of  gum,  and 
the  ink  stains  the  Slone  on  being  first  applied  to  it.  gum-water 
must  be  used  to  damp  the  stone,  instead  of  pure  water.  Some- 
times, however,  this  may  arise  from  the  printing  ink  being  too 
thin,  as  will  afterwards  appear.  Jf  some  spots  on  the  stone 
take  the  printing  ink,  notwithstanding  the  above  precautions, 
some  strong  acid  must  be  applied  to  them  with  a brush,  and, 
after  this  is  washed  off,  a little  gum-water  is  dropped  on  the 
place.  A steel  point  is  here  frequently  necessary  to  take  off 
the  spots  of  ink. 

The  edges  of  the  stone  arc  very  apt  to  soil,  and  generally 
require  to  be  washed  with  an  old  sponge  or  rag  after  the  roll- 
ing in.  They  must  also  frequently  have  an  application  of 
acid  and  gum,  and  sometimes  mast  be  rubbed  with  pumice 
stone.  If  an  ink  is  too  thin,  and  formed  of  a varnish  not  suffi- 
ciently burncd.it  will  soil  the  stone,  notwithstanding  the  pro- 
per precautions  arc  taken  of  wetting  the  stone,  and  preparing 
it  properly  with  acid  and  gum;  and  if  on  tho  other  hand  tho 
ink  is  too  thick,  it  will  tear  the  lighter  tints  of  the  chalk  from 
tho  stone,  and  thus  destroy  the  drawing.  The  consideration  of 
these  circumstances  leads  at  once  to  the 

Principles  of  the  Printing. — These  accidents  arise  at  the  ex- 
treme points  of  the  scale  at  which  the  printing  inks  can  be  used, 
for  it  is  evident  that  the  only  inks  which  can  be  employed  arc 
those  which  are  between  these  points  that  is,  thicker  thau 
that  which  soils  the  stone,  and  at  the  same  time  thinner  than 
that  which  takes  up  the  drawing.  Lithographers  are  some- 
times unable  to  print  in  very  hot  weather,  the  reason  of  which 
may  be  deduced  from  the  above.  Any  increase  of  temperature 
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will  diminish  the  consistency  of  the  printing  ink  ; the  stone  w ill 
therefore  soil  with  an  ink  which  could  be  safety  used  at  a lower 
temperature  ; hence  a stiller  ink  mnst  bo  used.  Now,  if  tho 
temperature  should  increase  so  much  that  tho  stone  will  soil 
with  any  ink  at  all  less  thick  than  that  which  will  take  up  the 
drawing,  it  is  evident  that  the  printing  must  cease  till  a cooler 
temperature  can  be  obtained  ; fur  as  the  drawing  chalk  is  affect- 
ed equally  with  the  printing  ink,  the  same  ink  will  tear  up  (be 
drawing  nt  the  different  degrees  of  temperature.  This,  though 
it  sometimes  occurs,  is  a rare  case ; but  it  shews  that  it  is 
desirable  to  draw  with  a chalk  or  ink  of  less  fatness  in  summer 
than  in  winter;  and  also,  that  if  the  printing  room  is  in  winter 
artificially  heated,  pains  should  be  taken  to  regulate  the  heat 
as  equally  as  po-ysihle. 

Other  Difficulties  in  Printing , not  referable  to  the  above  general 
principle. — If  the  pressure  of  the  scraper  is  too  weak,  the  ink 
will  not  be  given  off  to  the  paper  in  the  impression,  although 
the  drawing  has  been  properly  charged  with  it.  Defects  will 
also  appear  from  the  scraper  being  notched,  or  not  correctly 
adjusted,  or  from  any  unevenness  in  the  leather  or  paper. 

After  printing  a considerable  numberof  impressions,  it  some- 
times happens  that  the  drawing  takes  the  ink  in  dark  spots 
in  different  parts.  This  arises  from  the  printing  ink  becoming 
too  strongly  united  with  the  chalk  or  ink  of  the  drawing,  and.  if 
the  printing  is  continued,  the  drawing  will  be  spoiled.  Tho 
reason  or  this  is  easily  asceitained.  The  priuting  ink  readily 
unites  with  the  drawing,  and,  being  of  a thinner  consistency,  it 
will,  by  repealed  applications,  accumulate  on  the  lines  of  tho 
drawing,  soften  them,  and  make  them  spread.  In  this  ease  it  is 
necessary  i0  stop  the  printing,  and  let  the  stone  rest  for  a day 
or  (wo,  for  the  drawing  to  recover  its  proper  degree  of  hard- 
ness. If  the  draw  ing  should  run  smutty  from  any  of  the  causes 
before  enumerated,  the  following 

mixture  for  Cleaning  the  D ran  mg  i chile  Printing  must  be  used. 
Take  equal  parts  of  water,  spirits  of  turpentine,  and  oil  of 
olives,  and  shake  them  well  together  in  a glass  vial,  uutil  the 
mixture  froths;  wet  the  stone,  and  throw  this  froth  upon  it,  and 
rub  it  gently  with  a soft  sponge.  The  printing  ink  will  be  dis- 
solved, and  the  whole  drawing  also  will  disappear,  though,  on  a 
close  examination,  it  can  be  distinguished  in  faint  white  lilies. 
On  rolling  it  again  with  printing  ink,  tho  drawing  will  gradually 
reappear  as  clear  as  at  first. 

Bleached  Paper  unfit  fur  Lithographic  Printing. — Accidents 
sometimes  occur  in  the  printing  from  the  qualities  of  the  paper. 
If  the  paper  have  been  made  from  rags  which  have  been  bleach- 
ed with  oxymurialic  acid,  the  drawing  will  be  incurably  spoiled 
after  thirty  impressions.  Chinese  paper  has  sometimes  u strong 
taste  of  alum;  this  is  sofatalas  sometimes  to  spoil  the  drawing 
after  the  first  impression.  When  the  stone  is  to  be  laid  by 
after  priuting,  in  order  that  it  may  be  used  again  at  a future 
period,  Uic  drawing  must  be  rolled  in  with  a 

Preserving  Ink, — as  the  printing  Inks  would,  when  dry,  be- 
come so  hard,  that  the  drawing  would  not  take  fresh  printing  ink 
freely.  The  following  is  the  composition  of  the  presen  ing  ink. 
Two  parts  of  thick  varnish  of  linseed  oil,  four  parts  of  tallow; 
one  part  of  Venetian  turpentine,  and  one  part  of  wax.  Thcso 
must  be  melted  together,  then  four  parts  of  lamp  black,  very 
carefully  and  gradually  mixed  with  it,  and  it  must  be  preserved 
for  use  in  a closo  tin  box.  Very  good  effects  are  produced  in 
lithographic  prints,  by 

Printing  from  two  or  more  Stones — with  different  coloured 
inks.  This  is  managed  by  preparing  a composition  of  tw'o  parts 
of  w ax.  one  of  soap,  and  a little  vermilion.  Melt  them  in  a 
saucepan,  and  cast  them  into  sticks.  This  must  be  rubbed  np 
with  a little  water,  to  the  thickness  of  cream,  and  applied  to 
the  surface  of  a polished  stone.  An  impression  is  taken  in  the 
common  way  from  a drawing,  and  applied  to  a stone,  prepared 
in  this  manner,  and  passed  through  the  press,  taking  care  to 
mark,  by  means  of  this  impression,  two  points  in  the  margin 
corresponding  on  each  of  tho  stones.  The  artist  having  thus, 
on  the  second  stone,  an  impression  from  the  first  drawing  to 
guide  him,  scrapes  away  the  parts  which  he  wishes  to  remain 
white  in  the  finished  impression.  The  stone  must  now  bo  etched 
with  acid  stronger  than  the  common  etching  water,  having 
one  part  of  acid  to  twenty  of  water.  The  whole  is  then  washed 
off  with  turpentine.  This  plan  is  generally  used  to  print  a mid- 
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die  tint  from  the  second  atone.  The  btack  impression  being 
given  from  the  first  stone,  a fiat  transparent  brownish  tint  is 
given  from  the  second,  and  the  white  lights  are  where  the  paper 
is  left  untouched.  The  dots  arc  necessary  to  regulate  the  pla- 
cing of  the  paper  on  the  corresponding  parts  of  the  two  stones. 
The  paper  fur  lithographic  printing  should  not  be  so  damp  as 
for  copperplate  printing. 

L1THOMARGE,  in  Mineralogy,  is  a species  of  the  clay 
genus,  and  divided,  by  Werner  and  others,  into  two  sub- 
species. t-ir.  the  friable  and  the  indurated. 

L1THONTRIPTICS,  an  epithet  for  medicines  that  are  sup- 
posed to  break  the  stone  in  the  hladdor.  Though  the  different 
stones  that  are  generated  in  the  human  bladder  require  differ- 
ent solvents  when  out  of  the  body  ; and  though  art  hits  not  yet 
afforded  a medicine,  which,  when  injected  into  the  bladder, 
will,  without  injury  thereto,  dissolve  ibe  stone  therein  lodged; 
it  cannot  thence  be  concluded,  that  there  are  no  lithomriptic 
medicines.  It  may  he  here  observed,  that  one  solvent  u fleets 
otic  subject,  but  has  no  effect  on  another ; so  a solvent  may 
et  be  mot  with,  that  will  destroy  the  stone,  and  not  hurt  the 
uman  body.  The  water  in  which  the  boiled  white  of  an  egg 
dissolves  will  liquefy  myrrh,  but  may  he  put  into  the  human 
eye  without  causing  any  uneasiness.  Soap  ley,  taken  at  first 
in  small  doses,  in  broth  that  is  freed  from  all  its  fat,  succeeds 
in  most  eases  which  require  an  alkaline  solvent.  The  patient 
may  begin  with  twenty  drops,  and  gradually  increase  the  dose 
as  he  is  nble  ; and  by  repealing  it  three  times  a day  for  six, 
eight,  or  twelve  months,  the  wished-for  effects  often  follow. 

LITMUS,  or  Lacni’S,  in  the  Arts,  is  a blue  pigment,  formed 
from  archil.  It  is  brought  from  Holland  at  a cheap  rate:  hut 
may  be  prepared  by  adding  quicklime  and  putrefied  urine,  or 
spirit  or  wine  distilled  from  lime,  to  the  archil,  previously 
bruised  by  grinding.  The  mixture  having  cooled,  and  the  fluid 
suffered  to  evaporate,  becomes  a mass  of  the  consistence  of  a 
paste,  which  is  laid  on  boards  to  dry  in  square  lumps.  It  is 
only  used  in  miniature  paintings,  and  cannot  be  well  depended 
on,  because  tbe  least  approach  of  acid  changes  it  instantly 
from  bine  to  red.  The  best  litmus  is  very  apt  to  change 
and  fly. 

LITTER,  a kind  of  vehicle  borne  npon  shafts ; anciently 
esteemed  tbe  most  easy  and  genteel  way  of  carriage.  Du 
Cange 1 derives  the  word  from  the  barbarous  Latin  Itrteria, 
“straw  or  bedding  for  boasts.”  Others  will  rather  have  it 
come  from  Itctui,  “ bed,”  there  being  ordinarily  a quilt  and  a 
pillow  to  a litter,  in  the  same  manner  as  to  a bed.  Pliny  calls 
the  litter  the  traveller's  chamber ; it  was  much  in  use  among 
tbe  Romans,  among  whom  it  was  borne  by  slaves  kept  for  that 
purpose;  as  it  still  continues  to  be  in  the  East,  where  it  is 
called  a palanquin.  The  Roman  leetira,  made  to  be  borne  by 
four  men,  was  called  trlraphorum  ; that  home  by  six,  hexapho- 
rum ; and  that  borne  by  eight,  ocfafAoruMi.  The  invention  of 
litters,  according  to  Cicero,  was  owing  to  the  kings  of  Bithy- 
ilia : in  the  time  of  Tiberius  they  were  become  very  frequent  at 
Rome,  as  appears  from  Seneca  ; and  even  slaves  themselves 
were  borne  in  them,  though  never  by  more  than  two  persons, 
whereas  men  of  quality  had  six  or  eight. 

Litter,  also  denotes  a parcel  of  dry  straw  put  on  the  floor 
of  a horse’s  stall,  for  him  to  lie  down  and  rest  npon.  When  a 
horse  comes  tired  into  a stable,  fresh  litter  has  the  virtue  of 
making  him  stale  immediately.  This  is  known  to  he  of  very 
great  advantage  to  a horse  in  a tired  state ; and  when  the 
Htter  is  old  and  dirty,  it  never  has  any  such  effect  upon  him. 
If  the  owners  knew  how  refreshing  it  is  for  a horse  to  discharge 
his  urine  on  his  return  from  labour,  they  would  be  mure  care- 
ful of  giving  them  nil  means  and  occasions  of  it  than  they  arc. 
This  staling  after  fatigue,  prevents  those  obstructions  in  the 
neck  of  the  bladder,  or  urinary  passages,  to  which  horses  arc 
too  subject. 

LITURGY,  denotes  nil  the  ceremonies  in  general  belonging  i 
to  divine  service.  In  a more  restrained  signification,  liturgy 
is  used  among  the  Romanists  to  signify  the  mass  ; and  among  ■ 
us,  the  common  prayer.  All  who  have  written  liturgies  agree, 
that,  in  the  primitive  days,  divine  service  was  exceedingly  sim- 
ple. only  clogged  with  a very  few  ceremonies,  and  consisting 
of  but  a small  number  of  prayers  ; but,  by  degrees,  they  in- 
creased the  number  of  external  ccrcmouies,  and  added  new 


prayers,  to  make  the  office  look  more  awful  and  venerable  to 
the  people.  At  length  things  were  carried  to  such  a pitch,  that 
a regulation  became  necessary ; and  it  was  found  proper  to 
put  the  service,  and  the  manner  of  performing  it,  into  writing; 
and  this  was  what  they  called  a Liturgy. 

LIVERY,  in  matters  of  dress  and  equipage,  a certain  colonr 
and  form  of  dress,  by  which  noblemen  and  gentlemen  choose 
to  distinguish  their  servants.  Liveries  are  usually  taken  from 
fancy,  or  continued  in  families  by  succession.  The  ancient 
cavaliers,  at  their  tournaments,  distinguished  themselves  by 
wealing  the  liveries  of  their  mistresses:  thus  people  of  quality 
make  I heir  domestics  wear  their  livery. 

LIVERYMEN  of  London,  arc  a number  of  men  chosen 
from  among  the  freemen  of  each  conipan).  Out  of  this  body 
the  common-council,  sheriff,  and  other  superior  officers  for  the 
government  of  the  city,  are  elected  ; and  they  alone  have  the 
privilege  of  giving  their  votes  lor  members  of  parliament,  from 
which  tliQ  rest  of  the  citizens  arc  excluded. 

LIX!  VI ATION,  is  the  application  of  water  to  bodies,  for  the 
purpose  of  dissolving  the  saline  part:  by  pouring  oil'  the  liquid 
after  iixiriatioii.  and  then  evaporating,  the  salt  is  obtained. 

LOA1),  or  Lope,  in  Mining,  a word,  used  especially  in  the 
tin  mines,  for  any  regular  vein  or  course,  whclh  r metallic  or 
not;  but  most  commonly,  load  means  a metallic  vein.  When 
the  substances  forming  these  loads  ore  reducible  to  metal,  tho 
loads  are  by  the  English  miners  said  to  be  alive;  otherwise 
they  are  termed  dead  loads.  In  Cornwall  and  Devonshire,  the 
loads  chiefly  hold  their  course  from  eastward  to  westward, 
though  in  utber  parts  of  England  they  frequently  run  from  north 
to  south. 

LOADING  and  Unloading  Machine,  an  invention  of 
G.  Davis,  of  Windsor,  for  removing  ponderous  substances  to  or 
from  waggons,  Ike.  with  safety  and  convenience.  In  the  figure 
given  ol  this  portable  machine,  (see  the  Plate.)  A is  the  winch 
turning  tho  bar  U,  on  which  are  two  endless  screws,  or  worms, 
C C,  that  work  in  the  toothed  wheels  D D.  These  wheels  are 
fixed  to  the  barrels  EE,  round  which  the  ropes  FF  coil,  wind 
up,  or  let  out  the  same  occasionally  : the  ropes  pass  over  tho 
pulleys  G G ; arc  brought  round  ; and  their  ends  being  furnish- 
ed with  hooks  for  that  purpose,  are  hitched  into  staples  fixed  to 
the  front  of  the  cart,  or  other  carriage.  Within  these  ropes, 
tbe  toad  H is  placed  on  a common  step-ladder  I,  that  forms  an 
inclined  plane,  np  which,  by  turning  the  winch,  the  ropes  are 
wound  upon  tho  barrels ; and  thus  the  load  is  raised  iuto  the 
carriage.  K K,  the  frame,  intended  to  shew  the  part  of  the 
cart,  or  other  carriage,  on  which  the  machine  is  to  be  occasion- 
ally placed.  The  whole  of  the  barrels  and  cogged  wheels  are 
contained  in  an  iron  box  L;  the  sides  of  which  aie  represented 
in  the  plate  as  taken  off,  in  order  that  the  arrangement  of  tho 
different  parts  maybe  better  conceived.  The  pulleys  on  the 
stage  ( G G)  may,  in  most  cases,  be  affixed  to  the  machine  itself ; 
which  is  adapted  to  every  direction,  and  will  suit  carriages  of 
every  construction.  The  model  corresponding  to  the  present 
engraving  is  made  on  the  scale  of  about  four  iuebes  to  a foot; 
and  tho  inventor  states,  that  it  will  raise  upwards  of  five  cwrt. 
Ho  is  therefore  confident  that  this  machine,  when  constructed 
of  its  intended  size,  will  be  capable  of  loading  a ton  weight  by 
one  man  only  ; and  that,  even  upon  this  enlarged  plan,  it  docs 
not  exceed  1121b.  in  weight.  The  Society  of  Arts  in  1797 
awarded  40  guineas  to  Mr.  Davis  for  this  useful  invention. 

LOADING  of  a Gun,  is  the  act  of  charging  it,  or  the  charge 
itself. 

LOADSMAN,  a pilot  or  person  that  conducts  into  or  out  of 
harbours. 

LOADSTONE,  See  the  article  Dipping  Needle. 

LOAMS,  in  Natural  History,  are  defined  to  be  earths  com 
posed  of  dissimilar  particles,  stiff,  dense,  hard,  and  rough  to 
the  touch  ; not  casdj  broken  while  moist,  readily  diffusible  in 
water,  and  composed  of  sand  and  a tough  viscid  clay.  Of 
these  loams,  sonic  arc  whitish,  and  others  brown  and  yellow. 

LOANS,  in  Political  Economy,  sums  of  money  borrowed 
from  individuals  or  public  bodies,  for  the  service  of  the  state : 
they  arc  either  compulsory,  in  whieh  case  they  may  be  more 
properly  termed  requisitions:  or  voluntary,  which  is  the  only 
mode  that  can  be  frequently  resorted  to  witfi  advantage.  Loans 
arc  sometimes  furnished  by  public  companies  as  a consider- 
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Alton  for  peculiar  privileges:  but  are  much  more  commonly 
advanced  by  individual*  on  a certain  interest  being  allowed 
either  for  a term  of  years,  or  until  the  principal  shall  be  repaid  ; 
the  capital  stock  being  transferable. 

LOBE,  in  Anatomy,  any  fleshy  protuberant  part,  as  the 
lobes  of  (he  lungs,  the  lobes  of  the  ears,  &c. 

LOBELIA,  (\n  dittal-f  ouer . a genus  of  plants  belonging  to 
the  syngencsia  class,  and  in  the  general  method  ranking  under 
the  29th  order,  Catnpanaccm. 

LOBBY,  in  Architecture,  is  a small  hall,  or  waiting  room:  it 
is  also  an  entrance  into  a principal  apartment,  where  there  is 
a considerable  space  between  that  and  a portico  or  vestibule, 
and  tho  length  or  dimensions  will  not  allow  it  to  be  considered 
as  a vestibule  or  an  anti-room. 

LOCK,  a well  known  Instrument  used  for  fastening  doors, 
chests,  Sic.  generally  opened  by  a key.  The  lock  is  reckoned 
the  master  piece  in  sniithcry  ; n great  deal  of  art  and  delicacy 
being  required  in  contriving  and  varying  the  wards,  springs, 
bolls,  &c.  and  adjusting  them  to  Ibe  places  where  they  arc  to 
be  used,  aud  to  the  several  occasions  of  using  them.  From  the 
various  structure  of  locks,  accommodated  to  their  different  in- 
tentions, they  acquire  various  names.  Those  placed  on  outer 
doors  are  called  stock  lochs;  those  ou  chamber-doors,  spring- 
lochs  ; those  on  trunks,  trunk-locks,  padlocks,  &c. — Of  these  the 
spring-lock  is  the  most  considerable,  botb  for  its  frequency  and 
the  curiosity  of  its  structure.  Its  principal  parts  are,  the 
main-plate,  tho  copper-plate,  and  the  pin-hole : to  the  mniti- 

Elate  belong  the  key-hole,  top-book,  cross-wards,  bolt-toe,  or 
olt-knab,  draw-hack-spring  tumbler,  pin  of  the  tumbler,  and 
the  staples  ; to  the  cover-plate  belong  the  pin.  main-ward,  cross 
ward,  step-ward,  or  dap-ward  ; to  the  pin  bole  belong  the  hook- 
ward,  main  cross- ward,  shank,  the  pot  or  bread  bow-ward,  and 
bit 

The  principle  on  which  all  locks  depend  is  tho  application  of 
a lever  to  an  interior  bolt,  by  means  of  a communication  from 
without ; so  that,  by  means  of  the  latter,  the  lever  acts  upon 
the  bolt,  and  moves  it  in  such  a manner  as  to  secure  the  lid  or 
door  from  being  opened  by  any  puli  or  push  from  without.  The 
security  of  locks  in  general  therefore  depends  on  the  number  of 
impediments  we  can  interpose  betwixt  tho  lever  (the  key)  and 
the  bolt  which  secures  the  door;  and  theso  impediments  are 
well  known  by  the  name  of  wards,  the  number  and  intricacy  of 
which  alone  are  supposed  to  distinguish  a good  lock  from  a bad 
one.  If  these  wards,  however,  do  not  in  an  effect  a al  manner 

Erecludc  the  access  of  All  other  instruments  besides  the  proper 
ey,  it  is  stilt  possible  for  a mechanic  of  equal  skill  with  the 
loekmaker  to  open  it  without  the  key,  and  thus  to  elude  the 
labour  of  the  oilier.  The  excellence  of  locks  consists  in  the 
security  they  afford  ; and  as  numberless  schemes  arc  continu- 
ally brought  forward  by  designing  men,  to  elude  every  contri- 
vance of  the  most  ingenious  mechanics,  the  invention  of  a du- 
rable lock,  so  constructed  as  to  render  it  impossible  for  any 
person  to  open  it  without  its  proper  key, has  ever  been  an  object 
of  considerable  importance. 

In  the  year  1784  the  Society  for  the  Encouragement  of  Arts, 
8te.  conferred  their  silver  medal  on  Mr.  Taylor,  of  Petworth, 
for  his  improvement  on  the  latch  or  spring-bolts  of  common 
locks-  This  is  effected  by  simply  reversing  the  tumbler,  so  that 
its  curved  side  acts  against  two  stubs  fixed  on  the  tail  of  the 
latch,  and  thrusts  back  the  latter  with  ease  ; whether  the  knob 
be  turned  to  the  right  or  to  the  left,  when  the  lock  is  opened. 
Ylr.  Taylor  has  also  behind  the  tail  of  the  latch  fixed  a guide 
containing  a groove,  in  which  runs  a small  friction-nkcrl,  that 
serves  to  keep  the  latch  in  its  direct  situation,  and  at  the  same 
time  to  diminish  its  friction  ; the  arms  of  his  tumbler  are  some- 
what contracted,  in  order  that  the  latch  or  spriog-bolt  may 
move  with  great  facility.  By  this  construction,  the  parts  of  the 
tumbler  and  latch,  which  are  in  contact,  move  in  a line,  so  that 
they  pass  over  the  greatest  space,  and  under  the  smallest  angle ; 
and  the  lock  itself  may  be  constantly  used  for  several  years  with- 
out requiring  the  application  of  oil.  Various  patents  have  been 
obtained  for  the  construction  of  locks,  so  as  to  prevent  the  pos- 
sibility of  picking  them  : the  principal  of  these  is  Bramah’s. 

Chubb's  Patent  Detector  Lock. — The  following  drawing  will 
give  our  readers  a full  insight  into  the  peculiarities  of  Chubb’s 
celebrated  Detector  Lock.  A A a,  the  bolt;  6,  the  square  pin 


of  the  bolt;  cf  the  detector  moving  on  the  centre  di/  the 
detector  spring;  g four  tumblers  moving  separately  on  the 
centre  h,  shewn  lifted  by  the  key  to  the  exact  position,  for  the 
square  pin  b of  the  bolt  to  pass  in  nolocking.  Should  one  or 
more  of  the  tumblers  be  lifted  by  a pick,  or  false  key,  in  the 
least  degree  beyond  their  present  position,  the  detector  cc, 
being  thus  overUfled,  will,  by  the  angle  of  the  spring/ pressing 
on  the  opposite  side  of  the  angle  of  Lhc  detector,  force  its  hook 
into  the  notch  a of  the  bolt,  und  be  firmly  held  so,  until  disen- 
gaged by  the  regulating  slide  k k • in  which  case,  by  the 
introduction  of  the  key,  the  tumblers  are  lifted  to  the  regulating 


combination,  and  admit  the  stud  n affixed  to  the  regulating  slide, 
to  enter  the  several  grooves  in  the  ends  of  them ; the  bevelled 
end  k of  this  slide,  by  the  same  movement,  pressing  against  the 
hock  or  the  detector,  disengages  it  from  the  notch  a of  the  bolt. 

The  merits  of  this  lock,  os  stated  by  the  ingenious  inventor, 
are,  that  it  possesses,  in  a much  higher  degree  than  any  other, 
the  four  principal  requisites  of  a good  lock,  vix-  securily,  sim- 
plicity, strength,  and  durability.  Its  security  is  increased 
beyond  calculation,  by  an  improvement  which  not  only  renders 
it  impossible  to  be  picked  or  opened  by  any  false  instruments, 
but  also  detects  the  first  attempt  to  open  it,  thereby  prevent- 
ing those  repeated  efforts  to  which  even  the  best  locks  hitherto 
invented  are  exposed.  The  instant  that  one  or  more  of  the 
tumblers  are  lifted  beyond  the  place  where  the  bolt  is  at  liberty 
to  pass,  it  ovcrlifls  the  detector,  which  then  hooks  the  tail  of 
the  bolt,  prevents  it  from  passing,  and  thus  gives  incalculable 
additional  security,  (as  well  as  immediate  notice,  the  first  time 
the  true  key  is  put  into  it  to  open  it,  that  an  attempt  has  been 
made  to  pick  it,)  and  renders  all  farther  attempts  useless,  it 
being  impossible  to  discover  the  first  combination,  in  order  to 
disengage  the  detector,  or  the  second,  in  order  to  remove  the 
holt.  Nothing,  in  short,  but  the  true  key  can  either  release  the 
detector  from  its  grasp  on  the  bolt,  or  open  the  lock. 

The  simplicity  of  its  construction,  and  strength  of  its  parts, 
arc  such,  that  no  False  key  or  other  instrument  introduced  into  it 
for  tho  purpose  ofopeningil,  can  (without  great  violence)  injure 
it.  The  keys  are  small  and  portable,  particularly  those  for 
iron  doors. 

With  respect  to  its  durability,  it  is  not  liable  to  be  injured 
by  constant  use  in  any  length  of  time ; this  has  been  ascertained 
by  an  iron-rim  lock  having  been  attached  to  a steam-engine  in 
tho  dock  yard,  Portsmouth,  (to  try  the  effect  of  friction,)  by 
which  it  was  locked  and  unlocked  upwards  of  four  hundred 
and  sixty  thousand  times,  without  receiving  the  least  injury. 
The  honourable  Navy  Board  lately  supplied  a considerable 
number  of  Chubb's  patent  detector  locks  for  tho  use  of  Lhc  Ports- 
mouth dock  yard,  and  being  informed  that  there  was  a convict 
on  board  one  of  the  prison  ships  at  that  port,  who  was  noto- 
rious for  picking  locks,  (being  by  profession  a lock-maker,  and 
who  has,  till  recently,  for  several  jears  been  chiefly  employed  iu 
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picking  and  repairing  locks  in  London.)  Mr.  C.  requested  the 
favour  of  rommisxioner,  the  honourable  Sir  George  Grey,  to 
.send  for  this  man.  that  he  might  exercise  his  skill  in  attempt* 
jng  to  pick  his  lock  ; and  the  commissioner  having  been  pleased 
to  acquiesce  in  this  request,  the  man  was  sent  for  accordingly, 

; i ltd  one  of  Chubb's  patent  locks  was  submitted  to  bis  inspec- 
tion, at  the  storekeeper’s  olhce.  in  the  presence  of  several  of 
the  principal  officers;  when,  after  a careful  examination,  he 
said.  •*  he  thought  he  could  pick  or  open  it  with  false  instru- 
ments.1' lie  was  therefore  furnished  with  Hies,  and  all  the 
tools  he  stated  to  be  necessary  to  prepare  the  instruments  for 
his  purpose  ; and  was  directed  to  give  notice  to  the  storekeeper 
when  he  should  be  ready  to  make  the  trial,  for  the  promotion 
of  which  a reward  of  live  pounds  was  promised  him  if  he  suc- 
ceeded. In  about  three  weeks  after  this  time,  he  sent  to  say 
that  he  was  ready;  and  a time  being  fixed  for  the  purpose,  he 
commenced  his  operations  in  endeavouring  to  nick  one  of  the 
locks,  in  the  presence  of  the  principal  officers  of  the  dock  yard  ; 
but  he  could  not  succeed  — Meek.  May.  18‘24. 

Bellamy's  Improved  Common  Lock.— The  annexed  figures 
exhibit  an  ingenious 
and  useful 


any  false  pipe,  or  skcleton-key,  which  might  be  introduced. 
The  cap  of  the  lock  is  made  with  a large  bush,  similar  to 
Mr.  Bramah’s  patent,  so  as  to  leave  no  possibility  of  a picker 
entering.  The  price  of  Mr.  Bramah’s  lock  is  3s.  Gd. ; but  the 
utmost  which  can,  with  propriety,  be  charged  for  Mr.  Elling- 
ton’s is  only  Is.  tid.  while  it  is  equally,  if  not  more,  secure. 
Mr.  E.  warrants,  beyond  all  possibility  of  being  picked,  all  of 
his  make. 

Fairbanks  Lock,  in  place  of  the  feather  or  Scotch  spring  for 
forcing  out  the  bolt,  is  fitted  with  a spiial  or  worm  spring,  by 
which  means  the  bolts  or  latches  are  moved  with  greater  ease 
than  by  any  other  sort  of  springs;  the  spiral  springs,  whether 
constructed  to  exert  their  force  by  expansion  or  contraction, 
are,  the  inventor  thinks,  more  durable,  and  less  likely  to  get  out 
of  order,  than  any  other  description  of  springs  hitherto  applied 
to  locks  or  latches. 

i ~ ■ -----  This  lock  is  represented  in 

° fa  .t  #lnl  lhe  fi*ure*  * is,hc  4 ,,ie 

**i  n"J  |»^  tumbler;  e the  spiral  Spring 

-t  _ Hi  ‘ «s  acting  on  the  tumbler;  d a lootl* 

| 1 in  the  tumbler,  which  falls 

° I J i ■ I | into  one  of  two  notches  in  the 

k ,J  1 J-  bolt ; e the  pivot  stud  on  which 

^ ~ [j  the  tumbler  moves,  square  nt 

, 0 N>— rjV-,  bottom,  in  order  to  guide  tha 

.. - * bolt; /the  bridge  and  wards; 

o a small  stud  supposing  the 
spiral  spring;  A a catch  boll,  wliirh  may  be  forced  out  by  an- 
other spiral  spring  t,  placed  in  the  fork  (or  in  any  other  sort  of 
recess);  A a follow,  with  two  wings  acting  against  the  tails  of 
the  bolt. 

On  introducing  the  key  into  this  lock,  and  turning  it  ronnd, 
it  raises  the  tumbler  A,  and  by  releasing  the  tooth  d from  the 
notch,  allows  the  bolls  to  be  slidden  out;  after  the  key  has 
passed  the  tumbler,  the  spiral  spiiug  acting  against  the  tail  of  the 
tumbler,  causes  the  tootli  to  fall  into  the  second  notch,  by  which 
the  bolt  is  held  fast  until  the  tumbler  is  again  raised  by  the  key. 
The  follow  A is  turned  in  the  common  manner,  by  a pair  of 
knobs,  with  a spindle,  when  it  draws  back  the  bolt,  which  is 
again  pushed  forward  by  the  spiral  spring.— Meek.  May. 

Lock  Srcurity. — The  following  method  of  securing  locks  ap- 
peared in  one  of  the  numbers  of  the  Mechanical  Magazine,  but 
whether  it  is  original  or  not  wo  have  no  means  of  judging. 

A, is  a piece  of  round  iron,  with  a cross  piece  at  otto  end,  form- 
ed as  a screw  at  the  other.  B is  a stout  circular  piece  of  iron 
or  brass,  having  at  one  end  a square  shoulder  of  half  or  three- 
quarters  of  an  inch  in  thickness  ; close  to  this  shoulder,  on  the 
cirrolar  part,  a screw  is  to  he  formed  of  three  or  four  turns; 
and  close  to  the  other  extremity  of  this  piece,  B,  a circular  hole 
is  made  quite  through.  C is  a circular  or  oval  plate  of  iron  or 


improve-  ..  ~ - ■■  ~r 

ment  on  the  common  j NV- — | - 

lock,  invented  by  an  ° ^ Pff1  1 

industrious  and  hard-  [o  i ' 

working  mechanic,  of  * 

the  name  of  Bellamy,  <— ■ ‘ 1 — ■’  ] -k*.  Ip"  h 

resident  in  Lambeth.  ' 2 

No.  I,  is  the  securer;  M gy  — ; Vl 

2,  the  holt ; 3,  spring  (]  j g ajj 

for  sending  the  securer  j v*  0 Q 

down  again;  4 4.  sup-  | ^ 1 1 

porters  ; 5,  the  lioistcr  ; 

6,  wards  for  key ; 7.  ■ 1 ’ 1 

the  key,  which  should  pi  7 

have  five  wards,  one  fP-tt  ~^i 

after  the  other,  as  close  sy 

as  they  can  be  made. 

Ellington's  Patent  Lock.— Description  of  the  lock  :— A is  the 
brass  plate  of  the  lock;  B the  pin  which  goes  into  the  pipe  of 
the  key,  having  at  the  lower  part  a circular  piece  of  brass, 
which  revolves  round  it ; this  lias  four  slits  to  receive  the 
corresponding  parts  of  the  key  ; C the  tumbler  ; E the  spring 
to  keep  down  the  bolt ; F the  pin  to  secure  the  bolt  in  its  place  ; 
G the  staple  (double  link);  H the  cap;  I the  key;  KK  the 
screw  holes  of  the  cap ; J the  bush,  or  pipe. 


The  advantages  of  this  lock  will  he  obvious  from  the  descrip- 
tion. Instead  of  a great  heavy  key,  with  a large  bit  of  iron, 
< called  a bit,)  being  required,  as  in  locks  of  the  kind  now  in 
vogue,  you  have  a key  so  small,  that  it  may  be  attached  to  the 
watch-chain : nor  is  thetc  any  possibility  of  the  bit  breaking 
in  the  lock,  as  is  sometimes  the  case,  and  valuable  articles  of 
furniture  being  thus  destroyed  or  damnged.  In  the  next  place, 
there  are  no  wards  to  break  or  bend  ; the  brass  circular  revolv- 
ing talent  answers  the  place  of  the  wards,  shooting  tho  bolt  as 
it  goes  roond>  The  slits  answer  the  purpose  of  keeping  out 


luass.  nt  the  same  thickness  ns  the  square  shoulder  piece  of  B, 
hat  of  greater  diameter;  in  the  centre  of  this  piece  C,  a square 
hole  is  to  be  cut  through,  to  fit  easily  over  the  shoulder  of  piece 
B.  D is  a small  piece  of  Iron  of  Imll  an  inch  projection,  6xt*l 
in,  and  just  beneath  the  centre  of  one  of  the  squares  of  the 
aperture  in  C.  E is  a hollow  iron  or  brass  circular  tube,  hav- 
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in*  a circular  shoulder,  which  shoulder  roust  bo  rather  larger 
limn  the  shoulder  of  B.  Within  this  piece,  E,  must  be  formed 
at  the  shoulder  end,  a corresponding  screw  to  the  one  on  II.  At 
ibe  other  extremity  of  E a corresponding  circular  hole  is  to  be 
made  through,  to  come  in  contact  with  the  circular  hole  in  B. 

The  mode  in  which  this  additional  lock  security  will  operate 
is  as  follows:— The  piece  A is  to  screw  into  the  centre  of  piece 
B,  on  the  side  where  the  shoulder  is,  which  is  to  be  bored 
through  as  far  as  the  circular  hole  in  U,  with  a corresponding 
screw  of  A.  Then  ascertain  the  thickness  of  the  door  to  which 
}on  mean  to  apply  this  machinery  ; lengthen  or  sborten  the 
piece  A by  means  of  the  screw  ; introduce  your  moss-piece,  A, 
into  the  key-hule,  or,  as  may  be,  through  to  the  inner  side  of 
the  door:  then  turn  the  cross  piece  transverse  to  the  key-hole, 
Leaving  the  shoulder  of  B as  close  in  contact  as  possible  with 
the  key-hole. 

Tbe  piece  C is  then  to  be  slid  on  the  shoulder  of  B,  being 
made  sufficiently  large  to  cover  the  key-hole.  The  projecting 
piece  I)  going  into  the  lower  part  of  the  key-hole,  keeps  the 
transverse  position  of  A from  being  displaced.  E is  then  to 
be  screwed  over  B,  light  against  the  plate  C.  the  shoulder  of  K 
being  rather  larger  than  that  of  B,  so  that  the  shoulder  of  Emay 
press  against  that  of  C. 

The  two  circular  corresponding  holes  in  B and  E coming  In 
unison,  you  pass  through  the  bar  of  your  combination  lock,  or 
common  padlock,  as  you  please,  and  your  key-holo  is  then  se- 
cure from  a picklock,  or  introduction  of  skeleton  or  false  keys. 
By  making  the  circular  holes  longitudinally,  you  may  apply 
two  or  more  combinations  or  padlocks,  in  case  you  wish  to 
make  any  room  or  chest  a deposit  for  joint  security.  ^ Another 
great  advantage  to  a door  that  opens  externally,  having  a key- 
hole and  no  lock  on  it,  is  that,  l»y  having  a cross  piece,  as  A, 
with  one  side  of  the  cross  of  a proper  length,  so  as  to  bear 
against  the  inner  side  of  the  door- post,  your  door  may  he  se- 
curely fastened. 

To  travellers,  and  persons  travelling  about  for  pleasure,  who 
too  often  suffer  from  the  insecurity  of  locks,  this  apparatus  seems 
particularly  worthy  or  attention.  No  injury  is  done  by  apply- 
ing it,  and  it  is  of  such  light  weight,  as  to  be  portable  in  the 
pocket.  This  invention  professes  to  come  from  a lieutenant  of 
the  royal  navy  ; we  should  have  been  happy  to  have  added 
bis  name,  did  we  know  it 

Description  of  an  Instrument  for  Securing  Door  rind  other 
Locks. — The  object  of  the  instrument  about  to  be  described, 
and  which  is  here  represented,  is  to  prevent  the  introduction  of 
a skeleton  key,  or  similar  implement,  into  a lock,  for  the  pur- 
pose of  opening  it.  Its  parts  arc  ns  follow:  a « is  a circular 
plate  of  stout  iron,  suf- 
ficiently large  to  cover  w 

the  key-hole;  bb  is  a 
cylindrical  pipe,  which 
passes  perpendicularly 
through  a hole  in  the 
centre  of  the  plate  a it, 
and  is  strongly  fastened  >r 

to  it  by  means  of  the 
projecting  shoulder  rr;  Ji-*. 

dd  is  a round  bar,  en- 
closed in  the  pipe  bb;  c 
is  a small  nut  riveted  to 
the  cod  of  dd,  for  the 
purpose  of  turning  it; 
m n are  two  small  pieces 
of  iron  attached  trans- 
versely to  the  cylindri- 
cal pipe  bb,  and  its  en- 
closed bar  dd  respec- 
tively. When  the  in- 
strument is  being  intro- 
duced into  the  key-hole,  these  pieces  coincide,  or  rest  longitudi- 
nally upon  each  other  (as  in  fig.  1);  but  when  passed  through 
the  lock,  they  Arc  turned  at  right  angles  to  each  other,  by  the 
thumb-nut,  or  bottom  already  mentionod,  and  arc,  in  this  situa- 
tion, firmly  inserted  cross-wise  into  each  other,  by  means  of  a 
small  groove,  cat  In  each  of  them  ; n (tig.  2)  is  a front  view  of 
these  pieces  when  secured  in  their  place ; / is  a cylindrical 
01. 
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aperture,  part  of  which  is  in  tbe  wire  a,  and  part  in  the  shoulder 
e.  To  this  aperture  is  accurately  fitted  iho  transverse  bar  of  a 
strong  combination  lock,  so  complex  as  to  he  totally  inacces- 
sible to  any  person  except  the  possessor  of  its  key.  While  the 
bars  at  m,  m,  remain  across  each  other,  the  instrument  cannot 
be  removed  out  of  its  place;  and  hence  the  security  of  this 
lock,  for  strong  boxes,  counting-houses,  and  places  of  safety.— 
Meek.  Mag.  1824. 

JSete  Double  Door  Spring. — The  annexed  arc  drawings  of  a 
double  door  spring,  invented  by  Mr.  James  White,  of  Laystall- 
Street,  which  may  he  fixed  cither  at  top  or  bottom  of  the  door, 
and  is  so  contrived  that  the  power  of  the  spring  is  greatest  when 
the  door  is  shut.  It  is  not  liable  to  get  out  of  repair,  and  the 
expense  is  moderate,  not  exceeding  twenty-two  shillings. 

In  iig.l,  the  dotted  lines  a a.  shew  part  of  the  door  shut ; b, 
the  centre  on  which  the  door  turns  : c,  on  arm  carrying  a fric- 
tion roller  (d,  fig.  3);  t f,  two  levers  oo  which  the  spring  ft 


acts,  and  thereby  holds  the  door  shot;  g , a stop,  which  pre- 
vents the  levers  being  pushed  farther  than  to  the  shut  door. 
When  the  door  is  shut,  the  spring/* acts  with  half  its  power  on 
the  arm  c,  at  full  length,  but  when  the  door  is  open  as  in  fig.  2, 
it  nets  with  about  one-sixth  of  its  power  on  the  arm  c.  in  a di- 
rection which  reduces  its  effect  on  the  door  also  about  one- 
aixtli.  whereby  the  action  an  the  door,  when  open,  is  one- 
eighteenth  of  the  power  which  holds  it  shut ; but  admitting  the 
strength  of  the  spring  to  have  increased  by  one-half,  there  then 
remains  a reduction  of  power  equal  to  one-twelfth  of  the  origi- 
nal quantity.  These  numbers,  however,  depend  on  tbe  propor- 
tion of  the  levers,  and  on  the  part  where  the  spring  acts. 

In  figs.  I,  arid  2.  the  upper  plate  by  which  it  is  screwed  to 
the  floor,  is  removed,  to  shew  the  parts  ; its  place  is  shewn  by 
the  dotted  lines  and  holes  A A A A.  Fig.  3,  a section  of  the  box ; 
ntt,  part  oT  the  door  shut;  ii,a  brass  shoe  screwed  on  the 
dnor ; the  centre  6 is  fitted  Into  a square  hole,  and  secured 
by  a screw  nut  A ; a screw  which  hooks  on  to  the  spring/,  to 
regulate  its  power  by  turning  the  nut  m.  Meek.  Mag.  1824. 

Lock,  or  Weir,  the  general  names  for  all  those  works  of  wood 
or  stone  made  to  confine  or  raise  the  water  of  a river : the  banks 
also  which  are  made  to  divert  the  course  of  a river  are  called 
by  these  names  in  some  places.  But  the  term  Lock  is  more 
particularly  appropriated  to  express  a kind  of  canal  enclosed 
between  two  gates;  tbe  upper  called  by  workmen  the  sluice- 
gate. and  the  lower  called  the  flood- gate.  These  serve  in  arti- 
ficial navigations  to  confine  tbe  water,  and  render  tbe  passage 
of  boats  easy  both  in  passing  up  and  down  tbe  stream. 

LOCKER,  a kind  of  box  or  chest  made  along  tbe  side  of  a 
ship,  to  pot  orstow  any  thing  in.— Shot  Lockers,  strong  frames 
of  plank  near  tbe  pump-well  in  tbe  bold  i»»  which  the  shot  aro 
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LOG,  a machine  used  to  measure  the  rate  of  a ship's  velocity 
through  the  water.  For  this  purpose,  there  are  several  various 
inventions,  but  the  oue  most  generally  used  is  the  following, 
called  the  common  log.  It  is  a piece  of  thiu  board,  forming  the 
quadrant  of  a circle  of  about  six  inches  radius,  and  balanced 
by  a small  plate  of  lead  nailed  on  the  circular  part,  so  as  to 
ewim  perpendicular  in  the  water,  with  the  greater  part  immers- 
ed. The  log  line  is  fustened  to  the  log  by  means  of  two  legs, 
one  of  which  is  knotted  through  a bole  at  one  corner,  while  the 
other  is  attached  to  a pin  fixed  iu  a hole  at  the  other  corner, 
so  as  to  draw  out  occasionally.  The  log  line  being  divided 
into  certain  spaoes,  which  are  in  proportion  to  an  equal  number 
of  geographical  miles,  as  a half,  or  quarter  minute,  is  to  an 
hour  of  time,  is  wound  about  a reel. 

The  whole  is  employed  to  measure  the  ship’s  head-way  in  the 
following  manner : the  reel  being  held  by  one  man,  and  the  half- 
minute  glass  by  another,  the  mate  of  the  watch  lixes  the  pin, 
and  throws  the  log  over  the  stern,  which,  swimming  perpendi- 
cularly, feels  an  immediate  resistance,  and  is  considered  as 
fixed,  the  line  being  slackened  over  the  stern,  to  prevent  the  pin 
coming  ont.  The  knots  are  measured  from  a mark  on  the  line, 
at  the  distance  of  twelve  or  fifteen  fathoms  from  the  log  ; the 
glass  is  therefore  turned  at  the  instant  that  the  mark  passes 
over  the  stern  ; and  as  soon  as  the  sand  in  the  glass  has  run 
out,  the  line  is  slopped  ; the  water  then  being  on  the  log  dis- 
lodges the  pin,  so  that  the  board  now  presenting  only  its  edge 
to  the  water,  is  easily  draw  n aboard.  The  number  of  kuots  and 
fathoms  which  had  tun  off  at  the  expiration  of  the  glass,  deter- 
mines the  ship’s  velocity.  The  half-iuiuute  glass  and  divisions 
on  the  line  should  be  frequently  measured,  to  determine  any 
variation  in  either  of  them,  and  to  make  allowance  accordingly. 

If  the  glass  runs  thirty  seconds,  the  distance  between  tho 
knots  should  be  90  feet.  When  it  runs  more  or  less,  it  should, 
therefore,  be  corrected  by  the  following  analogy.  As  3t»  is  to 
60,  so  is  the  number  of  seconds  of  the  glass  to  the  distance  be- 
tween the  knots  upon  tho  line.  As  the  heat  or  moisture  of  the 
weather  has  often  a considerable  effect  on  the  glass,  so  as  to 
make  it  ran  slower  or  faster,  it  should  be  frequently  tried  by 
the  vibration  of  a pendulum.  As  many  accideuts  attend  a ship 
during  a day’s  sailing,  such  as  (he  variableness  of  winds,  the 
different  quantity  of  sail  carried,  See.  it  will  be  necessary  to 
heave  the  log  at  every  alteration ; but  if  none  of  these  alterations 
be  perceptible,  yet  it  ought  to  be  constantly  heaved. 

In  ships  of  war  and  the  Kasl  Imiiamcn,  it  is  usual  to  heave 
the  log  once  every  hour,  and  in  all  other  vessels  once  in  two 
boars  ; and  if  at  any  time  of  the  watch  the  w ind  has  increased 
or  abated  in  the  intervals,  so  as  to  affect  the  ship's  velocity, 
the  officer  generally  makes  a suitable  allowance  for  it  at  the 
close  of  the  watch. 

The  inventor  of  this  simple  but  valuable  device  is  not  known, 
and  no  mention  of  it  occurs  till  the  year  1007,  in  an  East  India 
voyage  published  by  Purchas.  Since  that  time  the  term  has 
become  quite  familiar,  both  nmong  our  own  countrymen 
nud  foreigners,  and  there  can  be  no  room  for  apprehension, 
that  a contrivance  so  useful  will  ever  share  the  fate  of  its 
author. 

L»g  Board,  two  boards  shutting  together  like  a book,  and 
divided  into  several  columns,  containing  the  hours  of  the  day 
and  night,  the  direction  of  tho  winds,  and  the  course  of  the  ship, 
with  all  the  material  occurences  that  happen  during  the  twenty- 
four  hours,  or  from  noon  to  noon,  together  with  the  latitude 
by  observation.  From  this  table  the  officers  work  the  ship's 
way,  and  compile  their  journals.  The  whole  being  written 
with  chalk,  is  rubbed  out  every  day  at  noon. 

Loy-l!ooK,  a book  into  which  the  contents  of  the  log-board  is 
daily  transcribed  at  noon,  together  with  every  circumstance 
deserving  notice  that  may  happen  to  the  ship,  or  within  her 
cognizance,  either  at  sea,  or  in  a harbour,  Htc.  The  intermediate 
divisions  or  watehes  of  a log-book,  containing  four  hours  each, 
are  usually  signed  by  the  commanding  officer  thereof,  in  ships 
of  war  or  East  Indiomen. 

Loo  Line,  the  line  which  is  fastened  to  the  log- 

LOGARITHMS,  (the  ratio  of  numbers. ) are  the  indices  of 
the  ratio  of  numbers  to  one  another,  or  they  are  a series  of 
numbers  in  arithmetical  progression,  auswering  to  another 
scries  of  uumbers  in  geometrical  progression ; or,  which  con- 


veys a still  more  simple  and  unembarrassed  idea  of  these  num- 
bers, they  are  indices  of  the  powers  of  a certain  radix,  which, 
when  involved  to  the  power  denoted  by  the  index,  is  equal  to 
the  given  number ; thus,  if  r*  = a,  r»  =:  bt  r * zz  e,  then  is  r 
the  logarithm  ofa.y  the  logarithm  of  b,  z the  logarithm  ofe,  &c- 
where  r is  called  the  radix  of  the  system,  and  may  be  assumed 
any  number  at  pleasure,  unity  only  excepted.  These  numbers 
are  of  tho  greatest  possible  use  in  almost  all  arithmetical  and 
trigonometrical  operations,  because  by  the  help  of  them  multi- 
plication is  performed  by  addition,  division  by  subtraction, 
involution  by  multiplication,  and  evolution  by  division.  To 
multiply  two  numbers  together,  we  must  take  the  sum  of  their 
logarithms;  to  divide  one  number  by  another,  we  must  sub- 
tract tho  logarithm  of  tho  divisor  from  the  logarithm  of  the 
dividend.  To  involve  a number  to  any  power,  we  must  multiply 
the  logarithm  of  the  number  by  the  index  of  the  power.  And 
to  extract  the  root  of  a number,  we  divide  the  logarithm  of  the 
number  by  the  index  of  the  power  whose  root  is  to  be  extracted ; 
but  each  of  these  rules  rcouire  some  additional  illustration, 
which  may  be  seen  in  any  table  of  logarithms ; but  before  we  pro- 
ceed any  farther,  let  us  attend  to  the  history  of  this  brilliant  dis. 
covery.  These  properties  of  the  indices  of  numbers  were  taken 
notice  of  by  Stifelius,  and  even  by  Archimedes  in  his  work  on 
th*  numbering  of  the  sands  ; but  it  is  to  Baron  Napier,  of  Mer- 
chiston,  in  Scotland,  that  we  are  indebted  for  the  happy  idea 
of  applying  such  numbers  to  the  purposes  of  arithmetical  and 
trigonometrical  calculation,  which  first  appeared  in  his  “ Miri- 
sici  Logarithmorum  Canonis  Descriplio.”  published  at  Edin- 
burgh in  1614.  But  of  all  those  who  assisted  in  the  construc- 
tion of  logarithmic  tables,  Briggs  is  the  most  conspicuous;  it 
was  he  who  first  suggested  our  present  system,  the  advantage* 
of  which  are  incalculably  greater  than  those  first  constructed 
by  Napier,  at  the  same  lime  that  he  laboured  more  than  any 
one  in  Die  construction  of  them.  In  the  present  state  of  ana- 
lysis, many  comparatively  short  methods  may  be  employed  for 
this  purpose,  that  were  unknown  to  the  early  writers,  and  for 
want  of  which  the  labour  attending  the  first  computation  was 
exceedingly  great,  notwithstanding  they  had  certain  means  of 
abridging  tbe  operation  in  particular  cases ; a minute  and 
interesting  account  of  which,  with  an  explanation  of  their 
several  modifications,  is  given  by  I)r.  Hutton  in  the  introduc- 
tion to  his  Mathematical  Tables,  to  which  work  the  reader  is 
referred  for  every  information  on  this  subject.  The  publi- 
cations relating  to  logarithms  arc  so  numerous,  that  we  can 
only  fiud  room  to  mention  a small  portion  of  them  ; but  as  it  ia 
useful  to  know  which  are  reputed  the  best  authors,  and  parti- 
cularly tho  beat  editions  of  the  same  authors,  wc  shall  subjoin 
the  following  list,  which  may  be  considered  as  containing  the 
most  respectable  and  accurate  works  of  Uiis  kind  : The  first 
Canon  of  Logarithms  for  natural  Numbers,  from  1 to  20000, 
and  from  90000  to  10 1000,  was  constructed  and  published  in 
1624,  by  Briggs,  with  the  approbation  of  the  inventor.  Lord 
Napier.  Briggs'  Logarithms,  with  their  difference  to  10  places 
of  figures  ; as  also  the  logarithmic  sines,  tangents,  kc.  by 
George  Miller,  London,  1631.  Shcrwin’i  Mathematical  Tables, 
published  in  8vo.  London,  1704.  form  the  most  complete  collec- 
tion of  any  we  have  yet  noticed  ; containing,  besides  the  logm- 
rithms  of  all  numbers  from  1 to  101000,  tbe  si sea, tangents, 
secants,  Sec.  versed  sines,  both  natural  and  logarithmic,  to 
every  minute  of  the  quadrant.  The  first  edition  was  printed  in 
1706,  but  the  third,  published  in  1742,  as  rrvised  by  Gardiner, 
is  considered  as  superior  to  any  oilier.  The  fifth  and  last  edi- 
tion, published  in  1717.  is  so  incorrect  that  no  dependence  eau 
be  placed  upon  it.  Dr.  Huttou's  Mathematical  Tables  con- 
tain the  common  hyperbolio  and  logistic  logarithms  ; also 
sines,  tangents,  secants,  and  versed  sines,  both  natural  and 
logarithmic ; together  with  several  other  tables  useful  in  ma- 
thematical calculations  ; to  which  is  prefixed,  a history  of  the 
discoveries  and  writings  of  Die  most  celebrated  authors  on  this 
subject.  This  work  was  first  published  in  1786,  since  which 
time  it  has  passed  through  five  editions,  and  is  much  esteemed 
for  its  accuracy.  Taylor's  Tables  of  Logarithmic  Sines  and 
I Tangents,  to  every  second  of  the  quadrant;  to  which  is  pre- 
fixed, a Table  of  Logarithms  from  1 to  100000,  is  a very 
valuable  work,  and  has  a useful  introduction,  composed  by  tho 
I late  astronomer  royal,  Dr.  Maskelyne. 
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LOGARITHMIC  or  Logistic  Spiral,  is  a carve  having  1 
similar  properties  to  the  above,  but  differently  constructed  ; i 
thus,  divide  the  quadrant  of  a circle  into 
any  number  of  equal  parts  in  the  points 
A,  B.  D,  &c. ; and  from  the  radii  C A, 

C B,  C I).  Ac.  cut  off  C A,  C b,  C d,  Ac. 
continually  proportional,  then  the  curve 
passing  through  the  points  A,  b,  d,  Ac. 
will  be  the  logarithmic  spiral.  Hence 
the  several  areas  are  as  the  logarithms 
of  the  ordinates ; and  bence  tire  denomi- 
nation of  the  curve. 

LOGIC,  or  the  Art  of  Reasoning,  is  intended  to  guide  and 
assist  the  intellectual  powers  of  man  in  the  investigation  of 
truth,  and  in  the  communication  of  it  to  others.  This  science 
is  not,  therefore,  a mere  explanation  of  scholastic  and  barba- 
rous phrases  ; nor  a set  of  rules  to  teach  the  art  of  disputation  ; 
but  it  traces  the  progress  of  the  human  understanding  in  the 
acquisition  of  knowledge,  and  thus  suggests  the  best  methods 
of  avoiding  error,  and  discovering  truth. 

The  operations  of  the  mind  in  acquiring  and  communicating 
knowledge,  arc,  44  Perception,*’  “ Judgment/  **  Reasoning, “ 
and  44  Disposition and  into  these  parts  logic  is  divided. 

Perception , or  conception,  is  the  attention  which  the  mind 
gives  to  impressions  made  upon  it,  and  tbc  results  of  percep- 
tion are  sensations  and  ideas.  Example.  We  can  conceive  of 
a horse,  a tree ; of  motion,  time,  Ac.  w hich  will  produce  cor- 
responding sensations  and  ideas. 

Judgment , is  the  operation  of  the  mind  by  which  we  join  two 
or  more  ideas  together  by  an  affirmation  or  negation.  Sen- 
tences, called  propositions,  are  the  effect  of  judgment.  Example. 
“ This  tree  is  nigh here  arc  two  ideas,  fir.  one  of  a tree,  and 
another ofita  height:  the  sentence  is  complete  and  affirmative. 
“ That  house  is  not  large:'’  this  is  a ncgatlvo  proposition. 
Both  are  the  effect  of  judgment. 

In  Reasoning,  wc  determine  the  relation  between  two  ideas, 
by  comparing  them  with  a third  idea,  called  the  middle  term. 
Example.  If  we  affirm,  that  “ God  will  make  a difference 
between  the  evil  and  good,"  it  is  the  result  of  reasoning,  by 
which  wc  suppose,  that 4>  A just  being  will  make  a difference 
between  the  good  and  evil and  that  “God  is  a just  being.” 

The  result  of  reasoning  is  an  inference ; and  the  expression 
of  an  act  of  reasoning  is  called  a syllogism.  Example : 

A Creator  is  to  be  worshipped. 

God  is  a Creator; 

Therefore,  God  is  to  be  worshipped. 

Here  is  a syllogism  ; aud  the  inference  is,  that  “ God  is  to  be 
worshipped." 

Disposition  Is  the  proper  arranging  of  our  ideas  opon  any 
subjcei,  so  as  to  assist  our  own  and  others'  conception  and 
memory.  The  icsolt  of  disposition  is  method. 

Of  Ideas.  There  are  two  modes  of  perception,  viz.  sensation 
and  reflection,  Sensation  is  the  perception  of  an  object  by  tbc 
organs  of  sense.  which  are  five, seeing,  hearing,  tasting,  smelling, 
and  touching.  By  sight  we  acquire  ideas  of  light  and  dark- 
ness, and  colours  ; by  hearing,  of  sounds.  Ac.  Reflection  is  the 
perception,  intellectually,  of  the  operations  of  our  minds, 
and  by  this  we  gain  sensations  and  ideas. 

Illustration : Reflection  presupposes  sensation,  as  its  im- 
pressions are  only  the  effect  of  the  various  powers  of  the 
understanding,  employed  abont  perceptions  already  in  the 
mind. 

A Sensatwn  is  the  impression  made  upon  the  mind  by  an 
object  actually  present;  an  idea  ia  a revived  impression  in  the 
absence  of  the  object.  Illustration:  The  grand  source  and 
inlet  of  knowledge  is  sensation,  which  comprehends  all  the 
notices  conveyed  into  the  mind  by  impulses  made  upon  the 
organs  of  sense. 

Ideas  are  either  simple  or  complex. 

Simple  Ideas  are  those  that  exist  in  the  mind  nnder  one 
uniform  appearance,  without  variety  or  composition,  as  a 
colour,  or  sound. 

Complex  Ideas  are  those  that  may  he  divided  into  two  or 
more  simple  ideas,  as  a square,  a triangle,  Ac. 

Simple  ideas  enter  the  mind  only  by  inlets  appropriated  to 
this  purpose,  and  it  cannot  refuse  to  receive  them. 


Simple  ideas  are  incapable  of  change ; but  they  gradually 
wear  out  of  the  mind,  unless  revived  by  the  aamc  means  by 
which  they  were  originally  acquired.  Example:  We  soon 
forget  the  countenance  of  a man  whom  wc  have  seen  hut  once. 

Simple  ideas  are  capable  of  combinations  in  an  indefinite 
variety  of  forms,  and  are  the  materials  of  all  our  knowledge. 

Complex-  Ideas,  or  collections  of  objects,  are  produced  by 
Composition,  Abstraction,  and  Comparison.  By  Composition 
we  add  or  augment,  as,  a waggon  and  horses.  By  Abstraction 
we  select  certain  properties  of  an  object,  and  overlook  others, 
as  when  wc  contemplate  a triangle,  a square.  And  by  Com- 
parison, we  have  ideas  of  greater  and  less,  Ac. 

Complex  ideas  arc  either  representations  of  objects  really 
existing,  or  collections  made  at  the  pleasure  of  the  mind- 

The  objects  really  existing  are  either  substances,  or  modes. 

Substances  are  beings  or  things,  subsisting  by  themselves ; 
as  steel,  brass,  Ac.  Modes  are  the  properties  of  substances, 
and  dependent  upon  them  for  support ; as  hardness,  softness, 
brightness,  extension,  Ac- 

Our  ideas  of  substances  extend  only  to  their  properties. 

Modes  are  either  essential  or  accidental : an  essential  mode  is 
that  which  is  necessary  to  its  existence,  as  solidity  aud  rouud- 
ness  are  essential  to  a bowl ; an  accidental  inode  is  that  which 
is  not  necessary  to  the  existence  of  the  subject,  as  roundness 
is  only  an  accidental  mode  of  a stone;  the  bowl  cannot  exist 
as  a bowl  without  roundness,  but  n stone  may. 

Of  Words.  Words  arc  articulate  sounds  used  as  tbc  signs 
of  ideas.  The  connexion  betw  een  words  and  ideas  is  perfectly 
arbitrary;  but,  by  frequent  use,  a term  becomes  so  strongly 
associated  with  an  idea,  that  it  never  fails  to  suggest  it.  The 
use  of  words  is  to  record  our  own  trains  of  ideas,  and  to  com- 
municate our  thoughts  to  others:  our  ideas  arc  recorded  by 
being  clothed  in  words,  and  communicated  in  writing.  Wc 
communicate  our  thoughts  to  one  another  by  a tacit  agreement 
to  annex  the  same  ideas  to  the  same  words. 

Language  may  be  resolved  into  nouns  and  verbs,  with  their 
abbreviations- 

Nouns  express  the  names  of  things,  and  nre  cither  substan- 
tives, which  are  the  things  spoken  of,  or  adjectives,  which 
denote  the  qualities  or  circumstances  belonging  to  them. 

Verbs  express  modes  of  existence,  cither  simply,  as  “to  be;" 
or  existence  in  an  active  state,  as  “ to  run,"  “to  walk,"  Ac. ; 
or  existence  in  a passive  state,  as  “ to  be  elected." 

Indeclinable  particles  are  abbreviations  of  nouns  and  verbs, 
invented  for  the  greater  expedition  of  communicating  our 
thoughts ; thus  if  signifies  give ; and  signifies  add,  being  the 
imperatives  of  the  vtrbs. 

Simple  words  nre  the  elements  oflanguage,  as  simple  ideas 
are  of  all  knowledge. 

Of  Definition.  Definition  is  an  enumeration  of  the  chief 
simple  ideas  of  which  a compound  idea  consists,  in  order  to 
ascertain  or  explain  its  nature  and  character. 

Definitions  are  cither  nominal,  of  the  name,  or  real,  of  the 
thing. 

A nominal  definition  is  an  enumeration  of  certain  marks  or 
characters,  sufficient  to  distinguish  the  thing  defined  from  any 
other.  Such  is  the  definition  of  a square,  os  a figure  contain- 
ing four  equal  sides,  and  four  right  angles. 

A definition  of  a thing  inclndes  an  enumeration  of  the  prin- 
cipal attributes  of  the  thing,  In  order  to  explain  Its  nature ; 
thus  an  isosceles  triangle  is  a figure  having  the  angles  at  the 
base  equal. 

Definitions  arc  either  accurate  or  inaecuratc ; the  first  are 
strictly  definitions,  the  second  only  descriptions. 

The  rules  for  a good  definition  are,  1-  It  should  be  clear, 
and  more  obvious  than  the  thing  defined.  2-  It  should  agree 
to  all  the  species  included  under  the  same  idea.  It  must  be 
peculiar  to  the  thing  defined.  4.  It  should  be  short.  A.  Neither 
the  thing  defined,  nor  a mere  synonymous  name,  should  make 
any  part  of  the  definition- 

Judgment.  When  two  ideas  are  compared,  they  either  con- 
cur, as,  snow  and  whiteness,  or  coincide,  as  God  and  Creator; 
they  do  not  concur,  as  vice  and  usefulness ; or  they  do  not 
coincide,  as  man  ami  eagle.  This  concurrence  and  coincidence 
of  ideas,  or  the  want  of  it,  we  calljfiu/ymefU,  which  is,  in  fact 
a third  or  intervening  idea. 
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The  sources  of  judgment  arc  consciousness,  sense,  intuition, 
and  testimony. 

Consciousness  is  the  mind's  perception  of  its  own  existence, 
faculties,  and  operations.  The  senses  teach  us  the  existence, 
properties,  and  powers  of  external  objects ; and  the  founda- 
tions of  natural  knowledge. 

Intuition  is  the  instant  perception  of  the  relation  between  two 
ideas,  as  “ the  whole  is  greater  than  any  of  its  parts,  and  equal 
to  all  its  parts." 

Testimony  is  the  criterion  of  facts,  which  do  not  fall  imme- 
diately under  our  own  observation.  Illustration : The  province 
of  testimony  is  the  proof  of  facts,  which  having  happened  in 
past  times,  or  in  distant  places,  have  not  fallen  under  the  cog- 
nizance of  the  senses.  Testimony  must  he  true  when  the 
rclatcr  is  not  himself  deceived,  and  docs  uot  intend  to  impose 
on  others. 

A judgment  or  mental  proposition,  is  that  nnion  or  separa- 
tion of  the  ideas  which  is  the  result  of  the  act  of  judging,  and 
it  may  exist  without  any  connexion  with  words. 

A proposition  is  a judgment  clothed  in  words,  and  it  con- 
sists of  three  parts,  the  subject,  the  predicate,  and  copula. 
Example  1.  Virtue  is  excellent.  2.  Gold  and  silver  arc  the 
most  precious  metals.  Here  virtue  in  the  one  example,  and 
gold  and  silver  in  the  other,  arc  subjects  ; the  verbs  is  and  are 
the  copula? ; excellent  and  most  precious  metals  the  predicates. 

The  subject  of  a proposition  is  the  idea  concerning  which 
something  is  affirmed  or  denied  ; the  predicate  is_  the  idea 
united  to,  or  separated  from  the  subject ; the  copula  is  the  sign 
which  represents  the  uuion  or  the  separation  ot  the  subject  of 
the  predicate.  Illustration:  In  the  proposition,  '*  Wisdom  is 
the  principal  thing."  Wisdom  is  the  subject,  u the  copula,  and 
principal  thing  the  predicate. 

Tbo  several  parts  of  a proposition  arc  not  always  distinctly 
expressed,  but  are  always  umlcrstood;  thus,  “ I walk,”  “he 
pleads,"  may  be  resolved  into  “ I am  walking,"  “ be  is  plead- 
■nf.” 


Propositions  may  be  divided  into  affirmative  and  negative; 
the  affirmative  connects  the  predicate  with  the  subject,  as 
" gold  is  heavy the  negative  separates  the  predicate  from  the 
subject,  as  ••  Man  is  not  perfect."  Propositions  arc  universal 
and  particular ; in  an  tmtrersal  proposition,  the  predicate  ex- 
tends to  the  whole  subject,  as  u AU  wen  arc  mortal."  “ Ac 
worn  is  truly  happy."  the  signs  of  an  universal  proposition 
are  usually  the  words  all,  every,  no,  none.  In  a particular  pro- 
position, the  predicate  is  limited  to  a part  of  the  subject,  as 
“ Some  people  arc  good.”  •*  Many  philosophers  have  been 
deceived." 

The  signs  of  particular  propositions  atre, tome,  many,  few,  &c. 

Propositions  are  true  or  false:  a true  proposition  unites 
ideas  that  agree,  and  separates  those  that  disagree,  as  “ God  is 
good."  “ Men  are  not  trnly  wise."  A false  proposition  affirms 
an  agreement  between  ideas  that  disagree,  and  a disagreement 
between  those  which  agree,  as  “ A good  king  oppresses  his 
subjects."  “ Virtue  is  not  the  road  to  solid  happiness." 

A demonstrable  proposition  is  one  that  may  bo  proved  by  a 
train  of  reasoning,  called  demonstration,  as  “Any  two  angles 
of  a triangle,  taken  together,  are  greater  than  the  third." 
Illustration  : Demonstration  is  a succession  of  connected  pro- 
positions, beginning  with  self-evident,  and  advancing  to  remoter 
truths:  such  is  the  mathematical  demonstration,  which  begins 
with  definitions : from  these  it  advances  to  axioms,  or  self- 
evident  propositions  ; and  thence  to  more  remote  truths. 

Corollaries  are  inferences  deduced  from  truths  already 
demonstrated. 

Reasoning  determines  the  relation  between 
two  or  more 

Fig.  2. 


Of  Reasoning. 
Fig.  1. 


ideas,  by  the 
intervention  of 
another, or  third 
idea.  Illustra- 
tion : If  I wish 
to  compare  two 
right  lined  fi- 
gures, as  ABC 
PE.  and  ABC 
D E F,  (see  fig.  1 


and  2.)  with  regard  to  magnitude,  I find  the  thing  impossible, 
on  account  of  their  disagreeing  forms,  one  having  six  sides,  and 
the  other  only  five.  I must  therefore  look  for  a third  idea,  in 
this  case,  a third  figure,  with  which  I may  compare  both  the 
given  figures.  All  right-lined  figures  may  be  divided  into 
triangles,  and  the  areas  of  all  triangles  arc  equal  to  the 
base  multiplied  into  half  the  perpendicular  height.  Hence 
I easily  compare  the  two  given  figures,  in  respect  to  magnitude, 
by  the  intervention  of  the  third  idea,  a triangle.  See  the 
articles  Geometry  and  Mensvr atiok* 

If  the  two  given  ideas  agree  with  the  third  idea,  it  is  evident 
that  they  must  agree  with  each  other.  If  one  agrees,  and  the 
other  disagrees,  their  mutual  disagreement  is  inferred. 

Every  act  of  reasoning  consists  or  three  judgments,  in  two 
of  which  the  given  ideas  are  compared  with  the  third  idea,  and 
in  the  last  they  are  joined  to  or  separated  from  each  other. 
Illustration:  In  the  figures  above  mentioned,  (he  first  two  judg- 
ments are  employ  ed  in  considering  into  how  many  triangles 
each  figure  may  be  divided;  and  in  the  last  judgment,  we 
compare  (hem  together  with  respect  to  magnitude. 

A sy  llogism  is  the  expression  of  an  act  of  reasoning,  and 
includes  three  distinct  propositions’.  The  intermediate  idea 
made  use  of.  (as  that  of  a triangle  just  noticed,)  to  discover  the 
agreement  or  disagreement  we  are  in  search  of,  is  called  the 
middle  term,  and  the  two  ideas  with  which  this  third  is  com- 
pared, are  called  extiemes. 

Example  1.  Suppose  a comparison  to  be  made  between 
industry  and  honour,  and  utility  be  the  third  idea,  then  the 
syllogism  will  stand. 

Whatever  is  useful  is  honourable. 

Industry  is  useful ; 

Therefore  industry  is  honourable. 

Example  2.  If  the  inquiry  be,  whether  a man  is  bound  to 
cultivate  his  mind,  I say. 

Every  creature  possessed  of  reason  is  bound  to  cultivato 
his  mind. 

Man  is  possessed  of  reason  ; 

Therefore  man  is  bound  to  cultivate  his  mind. 

In  syllogisms  the  proposition  containing  the  inference  is 
called  the  conclusion ; the  two  preceding  positions  are  the 
premises.  Of  the  two  premises,  that  is  called  the  major  proposi- 
tion in  which  the  greater  extreme  is  compared  with  the  middle 
term ; the  miner  proposition  is  that  in  w hick  the  less  extreme 
is  compared  with  it. 

Example.  In  the  syllogism, 

Truth  is  venerable. 

Christianity  is  truth ; 

Therefore  Christianity  is  venerable. 

“Christianity,"  “Venerable,"  and  “Truth,”  are  the  ihree 
terms  of  the  syllogism.  “ Christianity  " and  **  Venerable”  are 
the  extremes,  and  “Truth"  is  the  middle  term.  “ Venerable" 
is  the  major , and  “ Christianity"  the  minor  term.  “ Truth  is 
venerable,"  “Christianity  is  truth,"  are  the  premises ; “ there- 
fore Christianity  is  venerable,"  is  the  conclusion.  “ Truth  is 
venerable,”  is  the  major  proposition  ; “ Christianity  is  truth," 
is  the  minor  proposition .• 

[Syllogisms  may  be  almost  indefinitely  varied,  and  each 
variety  has  obtained  a distinct  name:  in  this  place  a very  few 
will  be  noticed.] 

Hypothetical  syllogisms  are  those  in  which  the  major  premise 
is  an  hypothetical  proposition. 

Exam.  If  there  be  a God,  he  ought  to  be  worshipped. 

But  there  is  a God  ; 

Therefore  he  ought  to  be  worshipped. 

A dilemma  is  a syllogism  in  which  the  consequent  of  the 
major  is  a disjunctive  proposition,  which  is  taken  away  in  the 
minor:  or  it  is  an  argument  by  which  we  endeavour  to  prove 
the  absurdity  or  falsehood  of  some  assertion. 

Exam.  If  God  did  not  create  the  world  perfect  in  its  kind, 
it  most  have  been  from  want  of  inclination  or  power. 

But  it  could  not  have  been  from  want  of  inclination,  or 
w ant  of  power. 

Therefore  he  created  the  world  perfect  In  its  kind. 


• Sea  " A Cnroj>cDiliiim  of  Logic,  by  tb*  Rr*.  Thomas  Bebharo,  ns  intro 
doctor j to  bis  EJviiksats  of  the  Philosophy  of  tbo  HamaaMiod,  Ac. 
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Analogy  is  an  argument  from  proportionable  causes  to  propor- 
tionablc  effects  ; and  from  similarity  of  circumstances  to  simi- 
larity of  oonsequences. 

Ex.  All  matter  with  which  we  are  acquainted  gravitates ; 

Therefore  gravitation  is  an  universal  property  of  matter. 

Illustration:  By  this  mode  of  argument,  wc  infer  that  the  sun 
will  rise  to-morrow,  and  the  next  day,  and  so  on.  Thus  the 
philosopher  believes  that  the  planets  are  inhabited : mid  the 
man  of  business  regards  it  as  certain  that  a dishonest  and  ava- 
ricious man  will  take  an  undue  advantage  in  trade,  where  the 
opportunity  occurs,  as  that  fire  will  burn,  or  a ball  will  roil 
down  a hill.  In  other  eases  the  argument  cannot  be  much  de- 
pended on,  as  w hen  wc  intend  to  draw  conclusions  concerning 
the  conduct  of  voluntary  agents;  this  is  owing  to  the  difficulty 
which  one  person  has  to  enter  into  the  views,  objects,  and  feel- 
ings of  another,  and  consequently  to  foresee  in  given  circum- 
stances, how  another  man  will  act. 

LOGWOOD.  The  tree  which  yields  it  is  called  by  Linnwus, 
barmatoxylum  campci'hiaourn.  Logwood  is  so  heavy  as  to  sink 
in  water,  hard,  compact,  of  a fine  grain,  capable  of  being  po- 
lished, and  scarcely  susceptible  of  decay-  Its  predominant 
colour  is  red,  tinged*  with  orange,  yellow,  and  black.  It  yields 
its  colour  both  to  spirituous  and  watery  menstrua. 

LOLIUM  Pf.rf.nnb,  Ray  or  Rye-grass.  This  has  been  long 
in  cultivation,  and  is  usually  sown  with  clover  uuder  a crop  of 
spring  corn.  It  forms  in  the  succeeding  autumn  a good  stock 
of  herbage,  and  the  summer  following  it  is  rommooly  mown  fur 
hay,  or  the  seed  saved  for  market,  after  which  the  land  is 
usually  ploughed  and  fallowed,  to  clear  it  of  weeds,  or  as  a 
preparation  for  wheat,  by  sowing  a crop  of  winter  tares  or  tur- 
nips. The  seed  is  about  six  or  eight  pecks  per  acre,  and  ten 
pounds  of  clover  mixed,  as  the  tami  best  suits.  Alihough  this 
is  a very  advantageous  culture  for  such  purposes,  and  when  the 
land  is  not  to  remain  in  constant  pasture : yet  it  is  by  no 
means  a fit  grass  for  permanent  meadow,  as  it  exhausts  the 
soil,  and  presently  goes  into  a slate  of  decay  for  want  of 
nourishment,  when  other  plants  natural  to  the  soil  are  apt  to 
overpower  it.  There  are  several  varieties  of  this  grass  : some 
with  the  flowers  double,  others  with  branched  panicles;  some 
that  grow  very  luxuriantly,  and  others  that  are  little  belter  than 
annuals ; and  there  is  also  a variety  in  cultivation  called 
Pacey’s  rye-grass,  much  sought  for.  Hut  a fine  rich  soil  only 
will  produce  a good  crop,  and  the  principal  difference,  after  all, 
is  owing  more  to  cultivation  or  change  of  soil,  than  to  any  real 
difference  in  the  plant  itself. 

LONG.  Roger,  an  Knglith  astronomical  professor,  was 
born  in  I67!>,  and  received  his  college  education  at  Cambridge; 
he  became  master  of  Pembroke  ILdl,  and  Lowndes's  professor 
of  astronomy.  He  is  chiefly  known  as  an  author,  by  a treatise 
on  astronomy,  in  two  volumes  ; the  first  of  which  was  published 
in  174*2,  and  the  second  in  1701. 

LONGIMETRY,  the  measuring  of  lengths  or  distanres,  both 
accessible  and  inaccessible.  Accessible  distanres  are  men. 
aured  by  the  application  of  some  measure  a certain  number  of 
times,  as  a foot,  chain,  &c.  And  inaccessible  distances  are 
measured  by  taking  angles,  &c.  by  means  of  proper  instru- 
ments, as  the  circumferentor,  quadrant,  theodolite,  5tc.  This 
embraces  a great  number  of  cases,  according  to  the  situation 
of  the  object  and  observer,  a variety  of  which  arc  given  in  vari- 
ous parts  of  this  Dictionary. 

LONGITUDE,  in  Astronomy,  is  the  angular  distance  of  any 
star  or  celestial  body  from  the  vernal  equinoctial  point,  thnt  is, 
if  a great  circle  pass  through  a star  perpendicular  to  the  eclip- 
tie,  the  arc  of  the  ecliptic  intercepted  between  tho  intersection 
of  it  with  this  circle,  and  the  vernal  equinoctial  point,  will  be 
the  longitude  of  the  star. 

Longitude,  in  Geography  and  Navigation,  is  the  measure 
of  the  angle  included  between  the  meridian  of  any  place,  the 
longitude  of  which  is  required,  and  a certain  fixed  meridian 
from  which  the  longitude  is  reckoned;  or  it  is  the  number  of 
degrees,  minutes,  kc.  intercepted  between  a certain  fixed  point 
of  the  equator,  and  the  intersection  of  tbe  meridian  of  the  place 
with  the  same  circle.  This  we  have  illustrated  ; see  Latitude. 

Degrees  of  LONGITUDE  vary  with  the  parallels  of  latitude,  I 
being  every  where  a9  tbe  cosine  of  tho  latitude.  The  follow  iug 
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Table  shews  the  length  of  a degree  of  longitude,  correspond- 
ing to  cvcrjr  degree  of  latitude  from  the  equulor  to  tho  pole,  us 
expressed  in  English  and  geographical  miles. 
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Longitude  Stars,  is  a term  nsed  to  denote  those  fixed  stnrs 
which  have  been  selected  for  the  purpose  of  finding  the  longi- 
tude by  lunar  observations;  as,  a Arirtrs,  a small  star  without 
the  zodiac,  about  22 9 to  the  right  of  the  Pleiades.  AhUbarnu, 
in  the  Bull’s-eye,  n large  star,  about  half  way  between  the 
Pleiades  anti  ihe  star  which  forms  the  western  shoulder  of 
Orion,  a Pegasi,  a star  about  44°  to  the  right  of  a Arietes, 
nearly  in  a line  with  this  latter  star  and  the  Pleiades.  Pollux , 
to  the  northward  of  Aldehnran,  one  of  the  two  bright  slars  in 
the  coti'dcllalion  Gemini.  Regains,  about  OH1*  SE  of  Pollux, 
the  southernmost  of  four  bright  stars  to  the  N.  E.  of  Aldeharan. 
Spica  Virginit,  a white  sparkling  star,  about  64°  S.  E.  of  Rcgu- 
lus.  Antores,  lying  to  the  right  hand  of  Kegulus,  and  about 
46°  from  Spica  Virginis.  Formahault,  lying  about  46°  to  the 
south  of  a Pegasi.  a Aquila,  a star  about  47°  to  tbo  westward 
of  a Pegasi. 

Longitude  by  Time  Keeper , is  estimated  by  the  difference 
between  the  time  at  the  place,  and  the  time  indicated  by  one  of 
those  improved  watches,  called  time  keepers- 

LOOK,  tho  after  part  of  a ship's  bow,  or  that  where  the 
planks  begin  to  be  incurvatcd  as  they  approach  the  stem- 
Hence  the  guns  which  lie  here  arc  called  Loof  Pieces. 

LOOK-OUT,  a watchful  attention  to  some  important  object 
or  event,  which  is  expected  to  arise  from  the  present  situation  of 
a ship  ; there  is  always  a look-out  kept  on  a ship’s  forecastle  at 
sea,  to  watch  for  any  dangerous  object  lying  near  her  track,  or 
for  any  strange  sail  heaving  in  sight.  &c.  The  officer  of  the  watch 
accordingly  calls  frequently  from  the  quarter  deck,  to  the  per- 
son appointed  for  this  service,  “ look  out  afore  there-” 
LOOMING,  an  indistinct  appearance  of  any  distant  object, 
as  the  sea-coast,  ships,  mountains ; '*  that  ship  looms  large,” 
“ the  land  looms  high,  ice- 
7 M 
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LOOMS,  Power.  The  number  of  power  looms  in  the  manu- 
facturing district  which  surrounds  Manchester  has  been,  after 
careful  inquiry, slated  to  be  30,000. 

The  quantity  of  cotton  converted  into  yarn  in 

Great  Britain  and  Ireland  in  one  year  is 

about 100,000,000  lbs. 

The” loss  in  spinning  may  be  estimated  at  1} 

•on  per  lb 1 6,000,000 lbs. 

Quantity  of  yarn  produced.. 146,000,000  lbs. 

Amount,  supposing  Is.  8d.  to  be  the  average 

price  per.  lb..  £ 10.875,000. 

If  every  person  employed  in  spinning  produces  9001b.  per 
annum,  the  number  of  persons  employed  is  101,111.  The  num- 
ber of  spindles  employed,  supposing  each  to  produce  16  lb. 
weight  per  annum,  is  0,006,066.  The  capital  invested  in  build- 
ings and  machinery  cannot  be  less  than  £10.000,000.  It  is  cal- 
culated that  the  rental  of  Manchester,  including  Salford,  Chorl- 
ton,  Rcw,  8cc.  whiih  form  part  of  the  same  town,  will  be 
increased  at  least  £16,000  lids  year  (1026)  by  new  buildings. 
The  increase  is  chit-fly  in  cottage  properly,  under  £12  a year 
rent 

G 'ootlman's  Improved  Silk  Loom. — The  improvements  of  this 
machine  apply  to  that  description  of  loom  that  usually  weave 
narrow  articles,  as  tapes  and  ribbons,  (commonly  called  Dutch 
engine  looms,)  and  consist  principally  in  a novel  arrangement 
of  the  shuttles  and  slays  in  the  battens.  The  general  appear- 
ance  of  the  loom,  with  its  improvements,  is  shewn  in  the  plate, 
fig.  I,  which  is  an  end  view  of  the  machine,  exhibiting  the  dis- 
position of  the  warps  for  two  sets  of  shuttles.  Fig.  2.  shews  a 
part  of  the  front  of  the  batten  ; and  tig.  3,  the  back  of  the  same  ; 
by  which  the  situation  of  the  shuttles,  and  manner  of  fixing 
the  slays  will  be  seen,  and  also  the  construction  of  the  driver. 
The  front  of  the  batten,  fig.  2.  is  formed  by  three  planks,  one  of 
which  is  fixed  to  the  top-rail  by  a series  of  stay  screws:  the 
bottom  plank  is  secured  to  the  lower  rail  in  a similar  manner; 
and  the  middle  plank  is  fastened  to  the  slay  rail  by  a series  of 
screws  or  pins,  as  seen  in  the  back  view,  fig.  3.  These  screws 
must  have  shoulders  to  leave  an  open  space  between  the  back 
of  the  plank  and  the  slay  rail,  for  the  action  of  the  drivers. 

The  shuttles  made  in  the  ordinary  construction,  arc  introdu- 
ced in  the  races  between  the  planks,  and  the  horizontal  action  of 
the  drivers  impels  them  to  and  fro  through  the  warp,  in  the 
usual  manner.  The  driver  in  the  ordinary  engine  loom  is  formed 
like  a ladder,  but  in  this  improved  loom  it  is  made  with  teeth 
extending  from  the  top  and  bottom  rails  of  its  frame,  shewn  by 
dots  ; and  these  teeth  may,  if  it  should  be  thought  desirable,  be 
united  together  for  the  purpose  of  giving  them  stability,  by  dia- 
gonal pieces  crossing  the  middle  of  the  batten. 

For  the  general  operation  of  the  loom,  see  the  Plate  of  Looms: 
b h,  fig.  1,  are  the  rollers,  upon  which  the  materia!  is  wound,  to 
form  two  warps  ; from  thence  the  threads  proceed  (as  shewn  by 
arrows  in  the  figtire)  in  the  usual  way,  up  and  down  over  the 
weighted  pulleys,  to  the  baek  slays  6,  then  under  the  warp-rol- 
lers e to  the  leashes  d , which  arc  looped  to  arrange  with  each 
set  of  warps,  and  through  which  each  distinct  warp  passes  to 
its  respective  slay.  The  raising  and  depressing  of  the  treadles 
e,  worked  by  the  feet  of  the  weaver,  cause  the  leashes  alternate- 
ly to  move  up  or  down,  by  which  the  warp  threads  are  opened  ; 
the  batten  f is  then  pushed  back,  and  the  shuttles  nassed 
through  the  open  space  between  the  threads.  The  shifting  of 
the  treadles  and  leashes  now  cause  the  intervention  of  the 
threads  to  he  made  fast,  which  are  beaten  up  firm,  by  bringing 
the  batten/  forward.  The  continued  action  of  the  loom  in  this 
manner,  and  the  passing  of  the  shuttles  to  and  fro,  produces 
that  intervention  of  the  waft  and  weft  which  is  the  ordinary  ope- 
ration of  weaving. 

The  work  thus  woven,  is  drawn  off  through  small  apertures 
in  the  breast  piece  g,  and  thence  proceeds  to  the  work  roller  A, 
over  wbieli  it  passes  up  the  back  castle  i,  where  it  is  distended 
by  the  weighted  bags  and  pulleys ; from  thence  it  is  carried 
over  the  top  castle  A.  and  through  holes  in  the  work  castle  l, 
where  it  is  made  fast  by  wedges,  to  prevent  it  from  running 
baek.  and  as  tho  length  of  the  work  accumulates,  it  is  wound 
round  the  bobbins  m. 


Although  wchavc  described  the  whole  construction  and  ope- 
ration of  this  improved  engine  loom,  the  invention  claimed  by 
the  patentee  consists  merely  M In  the  new  arrangement  of  the 
shuttles  and  the  slays,  as  connected  with  the  batten  and  tlm 
knitting  of  the  leashes,  to  anange  with  the  same  in  the  manner 
above  described. 

Description  of  an  improved  Loom,  by  u kich  Purses,  Pockets, 
Sacks , Vf.  may  be  umen  u'ithout  requiring  a Sule-seam,  and  Work 
in  general  may  be  batter  executed . — In  this  loom,  represented  by 
fig.  10,  (see  Plate  of  I Atoms,)  an  oblong  frame.  A,  is  laid  down 
horizontally,  and  secured  at  the  four  corners  with  triangular 
braces,  to  keep  the  frame  properly  square.  Three  of  these 
braces.  HUH,  are  visible.  Four  posts,  CCCC,  arc  fixed  up- 
right in  mortise  holes  on  the  above  frame.  The  front  posts  are 
supported,  both  behind  and  before,  with  diagonal  timbers, 
P1)|)D,  to  keep  the  breast-roll  E from  giving  way  in  the 
least  by  the  heavy  stroke  of  the  batten  F F,  on  the  quarter  or 
work.  The  two  hinder  posts,  G G,  are  held  firm  by  two  dia- 
gonal supports,  II  H,  within  the  luoin,  to  bear  against  tho 
counter-weights  1 1,  and  the  great  weight  V,  banging  on  the 
work  K.  and  the  force  of  the  batten  F. 

A loom  constructed  upon  this  plan,  without  shorings  or  sup- 
ports, will  make  both  strong  and  slight  works  firm  and  good, 
and  its  advantages  are  therefore  more  important  than  might 
be  supposed.  As  journeymen  weavers  generally  live  in  low- 
rented  houses,  the  floors  and  party-walls  of  the  rooms  where 
they  weave,  are  mostly  bad  and  weak;  so  that  the  common 
looms  cannot  he  firmly  placed,  and  the  man  finds  great  diffi- 
culty in  getting  his  loom  into  tolerable  order  ; yet  if  the  loom 
is  not  set  square,  and  prevented  from  giving  way  while  used, 
no  work  can  he  made  strong  and  good.  The  silk  chafes  and 
cuts,  and  the  workman  is  harassed  for  want  of  knowing  tho 
real  cause  of  the  mischief,  or  not  having  skill  to  correct  it. 
These  inconveniences  are  obviated  by  the  bottom  frame  braced 
as  above  mentioned  ; any  ordinary  workman  can  set  up  this 
loom  well,  though  it  requires  a person  of  considerable  judg- 
ment to  set  np  an  ordinary  one.  It  is  a common  fault,  where 
shorings  or  supports  arc  used,  to  make  them  too  long  and 
•lender,  in  which  case,  even  when  they  rest  against  good 
walls,  there  is  a trembling  motion,  and  if  tho  shake  only 
amount  to  the  hundredth  part  of  an  inch,  it  will  take  out  that 
stiffness  which  ought  to  be  in  the  work.  In  consequence  of 
the  defects  thus  occasioned  in  the  manufacture,  the  poor 
weaver  is  often  turned  out  of  employment,  and  the  master 
suffers  in  his  property,  as  he  cannot  sell  the  fabric  at  the  price 
it  ought  to  be  worth.  A variety  of  other  disadvantages,  well 
known  to  the  trade,  attend  the  use  of  the  loom,  not  properly 
squared,  shored,  and  fixed  ; but  it  may  suffice  to  refer  to  one, 
which  is  material.  A loom  set  up  with  stays,  must  remain 
always  at  tho  same  place,  although  the  light  may  frequently 
not  be  suitable  to  the  work,  and  even  when  the  moving  of  the 
machine  a few  inches  would  render  the  light  proper.  In  this 
point  of  view,  the  improved  loom  is  particularly  convenient. 

Method  of  Weaving  Sacks,  Vc.  in  the  Loom  above  described.— It, 
the  seat  of  the  loom.  M,  tho  treadles,  six  in  number,  to  raise 
the  harness.  N,  the  eounter-meshes  to  raise  the  tumblers  O, 
moveable  on  a pin  a little  beyond  their  centre,  and  which  act 
on  the  harness  P,  by  raising  such  parts  thereof  as  they  are 
attached  to  at  their  extremities.  Q,  the  work  in  the  loom.  R, 
the  reed  which  strikes  the  shoot  or  weft  close  up.  S,  the  back 
beam  on  which  the  warp  or  thread  is  wound,  TT,  the  rods  to 
preserve  the  crossings  of  the  thread*.  V,  the  main  weight  sus- 
pended by  a lever  U,  from  a bar  W near  its  centre ; the  other 
end  oc  the  lever  is  fastened  bv  a cord  to  the  bottom  frame  of 
the  loom  at  X.  Y,  the  rack  on  tho  working  beam.  Z,  the 
catch,  to  hold  the  teeth  of  the  rack. 

To  weavo  a sack,  press  down  llie  second  treadle  on  the 
right  hand  side,  and  throw  ono  shoot  with  the  shuttle ; next 
press  down  the  second  treadle  on  the  left  hand  side,  and  throw 
another  shoot ; then  proceed  in  the  same  manner  with  the  third 
on  the  right,  and  the  third  on  the  left,  till  a sufficient  quantity 
is  made ; then  work  the  two  outside  treadles  and  two  shoots. 
In  weaving  sacks,  it  is  necessary,  between  the  finishing  of  one 
sack  and  the  commencement  of  another,  to  pass  a thin  slip  of 
wood  through  the  threads,  in  order  to  form  a apace  betwecu 
the  two  sacks. 
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A Loom  for  Weaving  Fitting -nett. — A machine  for  weaving 
fishing-nets  has  long  been  n desideratum ; fishermen  fre- 
quently having  their  nets  broken  by  dog-fish,  and  other  marine 
nnimals,  and  they  experience  many  difficulties  after  such  acci- 
dents, on  account  of  the  length  of  lime  required  by  tho  present 
mode  of  netting,  in  repairing  their  injured  nets,  or  in  making 
others.  A fisherman  is  sometimes  compelled,  from  these  ob- 
structions, to  relinquish  fishing  for  a whole  season.  Any 
method,  therefore,  which  leads  to  accelerato  the  fabrication  of 
nets,  without  increasing  the  expense  of  them,  must  be  beneficial 
to  the  community.  These  considerations  swayed  the  inventor 
of  the  loom  described  below,  in  devoting  much  of  his  attention 
to  this  branch  of  manufacture,  until  be  succeeded  in  uniting 
economy  and  expedition.  The  loom  is  represented  by  figs.  I 
to  U,  in  the  Plate. 

Fig.  l,is  the  machine  in  a state  ready  to  begin  working, 
supported  in  a wooden  frame.  A is  a beam  on  which  the  twines 
for  the  net  are  rolled,  in  number  equal  to  the  knots  tied,  and  from 
which  they  pass  through  circular  tubes  fixed  in  a bar  B,  (shewn 
by  dotted  lines  through  the  pulley,  but  seen  better  in  fig.  2,) 
which  is  fixed  near  the  circumference  of  two  equal  pulleys, 
CC,  that  tuni  on  their  axes  by  means  of  a cross  treadle,  with  ' 
small  pulleys  at  each  end,  I>  1),  through  which  passes  a band, 
one  end  of  which  is  fastened  on  the  frame  at  E,  and  the  other 
on  the  pulley  C.  At  F,  the  band  through  the  other  pulley  has  | 
one  end  fastened  on  the  frame  at  G,  and  being  wound  round  : 
tho  farthest  pulley  C,is  fastened  on  the  under  side  of  it,  which, 
by  the  alternate  action  of  the  treadle  on  its  axis  H.  moves  the 
pulleys  G C.  and  circular  tubes,  from  tbeir  situation  in  fig.  1 to 
that  in  fig.  3,  and  back  again. 

In  the  centre  of  the  pulley  s C C.  is  fixed  another  bar  P with 
n dove-tail  groove,  where  the  pirns  that  contain  the  twine  are 
supported,  (it  being  necessary  to  have  two  threads  for  every 
mesh,  also  one  pirn  more  than  there  are  tubes.)  In  a groove 
under  the  dovc-iuil  is  a slider  L,  moved  by  a wire  K,  fixed  in 
each  end  of  it,  having  pins  in  it,  by  which  it  moves  the  pirns 
backwards  or  forwards  over  the  notches  in  the  bar  I,  so  as  to 
cast  a part  of  the  knot:  the  pulleys  C C,  and  bar  li,  move 
round  the  bar  I as  an  axis,  but  independent  of  it ; the  bar  I 
being  fastened  through  the  pulleys  to  the  frame* 

M is  a moveable  bar  (centred  within  two  supporters,  N N, 
having  two  joints)  with  hooks,  both  for  catching  the  twine  at 
the  end  ol  the  circular  tubes,  and  by  crossing  tho  books  to  the 
other  side  of  the  points  of  the  tubes,  to  give  the  twine  a turn 
for  forming  the  knot;  and  by  raising  the  points  of  the  hooks, 
the  ends  of  the  tubes  enter  between  them,  as  shewn  in  fig.  4, 
and  by  the  circular  motion  of  the  bar  B,  when  the  two  pulleys 
C C arc  turning  on  its  centre  by  the  foot,  on  the  end.  No.  1,  of 
the  cross  treadle ; and  until  the  knots  so  formed  arc  close  to 
the  bar  I),  fig.  3,  (it  is  then  what  is  called  a runuing  knot,)  n 
part  of  which  falls  into  a notch  cut  below  the  level  of  tho  sup- 
porters of  the  pirns  in  the  bar  I ; the  pirns  must  then  be  slidden 
over  the  notches  that  contain  the  twine,  the  knot  is  then  cast, 
arid  thru  by  the  foot  on  the  other  end.  No.  2,  of  the  cross 
treadle,  the  points  of  the  tubes  are  returned  to  their  former 
position ; remove  the  knot  by  disengaging  the  hooks  and  the 
tabes,  the  knots  are  then  made  tight  as  tho  wrought  part  of  the 
net  is  rolled  on  the  beam  O,  on  one  end  of  which  there  is  a 
pulley.  P,  with  a hand  that  communicates  with  the  pulley  on 
the  cud  of  a short  roller  Q,  iu  which  are  fixed  four  cro98  bits  of 
wood,  that  answer  the  purpose  of  treadles  for  the  feel,  by  which 
it  is  drawn  tight. 

K is  nnothor  short  roller,  communicating  with  the  roller  A, 
serving  to  give  out  the  proper  quantity  of  twine  for  the  length 
of  the  meshes,  or  to  hold  it  while  the  other  roller  tightens  the 
knot.  S is  the  seat. 

Fig.  2,  is  a plan  of  the  machine ; the  moveable  bar  and 
treadles  are  left  out  to  prevent  confusion. 

Fig.  3.  is  the  situation  of  the  running  knot  when  tbe  pirn 
goes  through  it. 

Fig.  5,  is  the  tube  in  the  same  position,  shewing  the  mannor 
in  which  the  knot  is  twisted  round  it;  and  having  the  pirn  aod 
slider  L taken  out  of  the  bar  I,  the  dotted  linrs  shewing  at 
what  hriglit  they  come  together.  In  the  slider  L there  are  two 
pins,  TT.  to  prevent  its  rising  high  enough  to  touch  the  string; 


and  in  the  bar  I there  me  two  wires  0 O,  like  staples,  to  sup- 
port tbe  slider  L in  its  place. 

Fig.  6,  Is  the  moveable  bar  M with  the  hooks. 

Fig.  7,  shews  the  hooks  at  large. 

Fig.  8,  is  tbe  bar  I,  shewing  the  notches  in  which  (he  strings 
lie  to  let  the  pirns  pass  over  them,  (when  the  tubes  arc  brought 
over  as  in  fig.  3.) 

Fig.  I),  is  the  slider  L,  with  the  pins  that  move  the  pirns. 

It  appears,  by  a statement  of  the  inventor,  that  the  nets  used 
in  the  northern  fisheries  arc  of  one  breadth  throughout.  He 
estimates  that  he  can  make  three  courses  of  one  hundred 
meshes  each,  in  one  minute;  that  such  a loom  should  be  about 
3J  feet  wide,  and  would  cost  about  fifteen  or  sixteen  pounds. 

A Loom  to  be  trovkeH  iy  Steam  or  Water. — A loom  having 
been  invented,  which  tuny  be  wrought  by  steam,  water,  or  any 
other  first  mover  of  machinery,  and  its  practical  value  having 
been  ascertained  by  an  extensive  trial,  it  will  be  interesting 
and  useful  in  this  publication,  to  shew  what  has  been  accom- 
plished in  this  branch  of  ingenuity,  by  a record  of  its  proper- 
ties. A plate  of  any  ordinary  sixe  would  not  be  adapted  to 
shew  with  clearness  the  principles  and  construction  of  this 
curious  machine ; but  a working  model  is  in  the  possession  of 
the  {society  for  the  Euconragcmcnt  of  Arts,  Ac.  and  looms  upon 
this  plan  possess  the  following  advantages: — I.  From  300  to 
400  of  them  may  be  worked  by  one  watcr-whoel,  or  steam- 
engine,  all  of  which  will  weave  cloth,  superior  to  what  is  done 
in  the  common  way.  2.  They  will  go  at  the  rate  of  00  shoots 
in  a minute,  or  two  yards  of  a nine-hundred  web  in  an  hour. 
3.  They  will  keep  regular  time  in  working,  stop,  and  begin 
again,  as  quickly  as  a stop  watch.  4.  They  will  keep  con- 
stantly going,  except  at  the  time  of  shifting  two  shuttles,  when 
the  weft  on  the  pirns  is  done.  6.  In  general,  no  knots  need  to 
be  tied,  and  never  more  than  one,  in  place  of  two.  which  are 
requisite  in  the  common  way,  where  a thread  breaks*  6.  In 
case  the  shuttle  stops  in  the  shed,  the  lay  will  not  come  for- 
ward, and  the  loom  will  instantly  stop  working.  7.  They  will 
weave  proportionally  slower,  or  quicker,  according  to  the 
breadth  and  quality  of  the  web,  which  may  be  the  broadest 
now  made.  8.  They  may  he  mounted  with  a harness,  or  spot 
beadles,  to  weave  any  pattern,  twilled,  striped,  Ac.  9.  There 
is  but  one  close  shed,  the  same  in  both  breadths,  and  the  strain 
of  tbe  working  has  no  effect  on  the  yarn  behind  the  rods.  10. 
The  bore  and  temples  always  keep  the  same  proper  distance. 

11.  There  is  no  time  lost  in  looming,  or  cutting  out  the  cloth  ; 
but  it  is  done  while  the  loom  is  working,  after  the  first  time. 

12.  The  weft  is  well  stretched,  and  exactly  even  to  the  fabric 
required.  13.  Every  piece  of  cloth  is  measured  to  a straw’s 
breadth,  and  marked  where  to  be  cut,  at  any  given  length.  14. 
The  loom  will  work  backwards,  in  ease  of  any  accident,  or  of 
one  or  more  shoots  missing.  15.  Every  thread  is  as  regular  on 
the  yarn  beam  us  in  the  cloth,  having  no  more  than  tw  o threads 
in  the  runner.  18.  If  n thread  should  appear  too  coarse  or  fine 
in  the  web,  it  can  be  changed,  or  any  stripe  altered  at  pleasure. 
17.  They  will  weave  the  finest  yarn  more  tenderly,  and  regu- 
larly, (hail  any  weaver  can  do  with  his  hands  and  feet.  18. 
When  a thread  either  of  warp  or  weft  breaks  in  it,  the  loom 
will  instantly  stop,  without  stopping  any  other  loom,  and  will 
give  warning  by  tbe  ringing  of  a bell.  It#.  A loom  of  this  kind 
occupies  only  the  same  space  as  a common  loom  ; tbe  expenses 
of  it  will  be  about  half  more;  but  this  additional  expense  is 
more  than  compensated  by  the  various  additional  machinery 
employed  for  preparing  the  yarn  for  the  common  loom,  and 
which  this  loom  renders  entirely  unnecessary.  20.  The  reel- 
ing, winding,  warping,  beaming,  looming,  combing,  dressing, 
fanning,  greasing,  drawing  bores,  shilling  hendlcs,  rods,  and 
temples,  which  is  nearly  onc-half  of  the  weaver’s  work,  toge- 
ther with  the  general  waste  accompanying  them,  which  is  about 
six  per  cent,  of  the  value  of  the  yarn  ; and  all  w hich  occur  in 
tho  operations  of  the  common  loom,  do  not  happen  with  this 
loom,  which,  by  its  single  motion,  without  further  trouble,  per- 
forms every  operation  after  the  spinning,  till  the  making  of  the 
cloth  be  accomplished;  by  which,  independently  of  the  saving 
of  the  waste,  the  expense  incurred  for  reeling,  warping,  wind- 
ing, Ac.  is  saved,  amonnting  to  above  twenty  per  cent,  of  the 
yarn.  21.  The  headlcs,  reed,  and  brushes,  will  wear  longer 
than  usual,  from  tbe  regularity  of  ibeir  motion.  22.  More  than 
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one-half  of  the  workmanship  will  be  saved  ; one  weaver  and  a 
boy  being  quite  sufficient  to  manage  five  looms  of  coarse  work, 
and  three  or  four  in  fine  work.— -The  first  attempt  of  the  inven- 
tor of  the  above  loom,  towards  constructing  such  a machine, 
was  made  in  the  year  1780 ; at  which  lime  he  entered  a caveat 
for  a patent,  but  relinquished  the  idea  of  obtaining  one,  and 
afterwards  made  many  improvements  upon  the  original  plan. 
In  1796,  a report  in  its  favour  was  made  by  the  Chamber  of 
Commerce  and  Manufactures  at  Glasgow  j and  in  1798,  a loom 
was  actually  set  at  work,  in  J.  Mnnteitb's  spinning  works,  at 
Pollockshaws,  four  miles  from  Clasgow,  which  answered  so 
well  that  a building  was  erected  by  J.  Montcith  to  hold  thirty 
of  the  looms,  and  afterwards  another  to  hold  two  hundred. 

Among  the  most  ingenious  inventions,  ur  rather  improve- 
ments in  this  useful  machine,  is  the 

Patent  Power  Loom,  invented  by  Archibald  Buchanan,  Esq. 
of  Catrine  Cotton-works,  one  of  the  partnrrs  of  the  house  of 
James  Findlay  and  Company,  whereby  a greater  quantity  of 
cloth  may  he  woven  in  a given  time  without  injury  to  the  fabric, 
than  by  any  application  of  power  for  that  purpose  heretofore 
employed.  This  invention  consists  in  the  application  of  two 
eccentric  wheels,  A and  U,  represented  in  iig.  12,  (see  the 
Plate,)  to  a weaving-loom,  impelled  by  machinery,  as  repre- 
sented in  figs.  11  and  12;  and  the  application  of  these  wheels 
to  the  said  loom  is  particularly  exhibited  by  fig.  12,  as  explained 
by  the  description  hereinafter  set  forth.  The  inventor  claims 
no  part  of  the  said  loom,  or  of  its  construction,  as  his  invention, 
or  as  forming  auv  part  of  his  right  of  patent,  except  the  appli- 
cation thereto  of  the  said  two  eccentric  wheels. 

A reference  to  the  drawings  in  fig.  11  and  12,  and  the  de- 
scription hereunto  annexed,  will  enable  any  person  of  ordinary 
mechanical  skill,  to  understand  and  execute  the  application 
and  operation  of  the  said  two  eccentric  wheels,  either  to 
this  loom,  or,  by  slight  alterations  which  will  be  obviously 
suggested,  to  the  ordinary  weaving  looms  at  present  in 
use  by  the  public.  The  lay  g,  attached  to  the  rod  A,  vibrating 
upon  its  centres  below,  is  connected  with  the  eccentric  wheel, 

11.  by  means  of  the  crank-rods,  at  F.  This  wheel  or  pinion,  11, 
receives  its  motions  from  the  wheel  A,  and  the  method  by 
which  these  wheels  arc  constructed,  and  the  manner  in  which 
they  arc  applied,  are  now  to  be  particularly  described. 

lloth  wheels,  ns  already  mentioned,  and  as  will  at  once  ap- 
pear by  inspecting  the  drawings,  and,  more  particularly,  fig. 

12,  are  what  is  usually  termed  eccentric— that  is  to  say,  their 
circumferences,  in  which  the  teeth  are  cut.  deviate  from  the 
common  circular  form,  in  such  a ratio  as  may  be  required,  in 
order  to  give  the  desired  motion  to  the  lay.  Ill  order  to  con- 
struct such  a wheel  A,  in  weaving  plain  cloth,  and  which  is 
fixed  upon  the  treadlcshaft,  q.  in  fig.  II  and  12,  the  following 
descriptions  sod  explanations,  if  carefully  attended  to,  will  be 
sufficient.  Its  greatest  diameter  being  about  19  inches,  and 
its  smallest  diameter  about  16  inches — its  deviation  from  the 
circular  form  amounts  to  about  three  inches.  This  deviation, 
however,  may  he  increased  or  diminished,  at  the  discretion  of 
the  constructor,  and  according  to  the  variation  of  velocity  which 
he  wishes  to  communicate  to  the  reciprocating  motion  of  the 
lay.  To  obtain  the  proper  curve  of  eccentricity,  let  two  eccen- 
tric circles  be  drawn,  corresponding  with  the  greatest  and  small- 
est diameters.  Divide  these  circles  into  any  convenient  num- 
ber of  equal  parts  ; as,  for  example,  04,  and  draw  radii  from 
the  centre  to  the  points  of  division  in  the  external  circle.  Di- 
vide the  space  between  the  circles  into  the  same  number  of 
equal  parts  with  the  circumference,  one  of  which  being  set  ofT 
upon  the  first  radius,  two  upon  the  second,  and  so  on  progres- 
sively, until  the  whole  are  set  off,  points  will  be  obtained,  through 
which  a curved  line  being  drawn,  the  required  form  of  the  cir- 
cumference will  he  marked  off  upon  each  quadrant  of  the  wheel. 
The  highest  points,  as  will  appear  by  the  drawings,  are  at  the 
two  extremities  of  a diameter  line,  bisecting  the  external  circle 
and  the  lowest  points,  at  the  extremities  of  another  diameter 
line,  bisecting  the  internal  circles  at  right  angles  to  the  former. 
Thus,  the  form  obtained  bears  some  resemblance  to  an  cllipse.with 
its  conjugate  and  transverse  diameters.  The  pinion  B must  of 
cour  se  he  constructed  so  as  to  correspond  with,  and  work  into,  the 
wheel  A.  To  effect  this,  it  is  merely  necessary  to  draw  circles 
us  in  the  former  case,  corresponding  with  the  greatest  and  the 


smallest  diametei  • required.  Then  set  off  one-half  of  the  radii 
drawn  upon  the  wheel  A.  the  pinion  being  half  its  diameter, 
aud  add,  progressively,  to  each  radius  of  the  pinion,  as  many 
equal  parts  as  were  taken  from  each  corresponding  radius  of 
the  wheel,  and  vie* -errs*.  The  semidiameter  of  the  pinion  will 
thus  correspond,  in  every  point  with  each  quadrant  of  the 
wheel,  and  the  pinion  will  revolve  twice  whilst  the  wheel  per- 
forms one  revolution,  ns  before  slated— thus  communicating  two 
accelerated  strokes  to  the  lay,  for  each  revolution  of  the  trea- 
dle-shaft moving  the  wheel  A.  The  circumferential  forms  of 
both  being  thus  obtained,  the  teeth  are  to  be  cut  and  rounded 
oil  so  as  to  work  properly  into  each  other  in  revolving  upon  their 
respective  axes.  Though  the  wheel  A will  thus  produce  two 
revolutions  of  the  pinion  B,  other  proportions  may  be  adopted 
when  deemed  expedient,  and  as  may  suit  the  motions  to  be 
communicated  to  a greater  number  of  treddlcs  for  weaving 
plain,  tweeled,  or  figured  cloths.  Those  conversant  with  the 
art  of  weaving,  will  at  one  perceive,  that  a varied  speed  applied 
to  the  reciprocating  motion  of  the  lay,  is  of  the  greatest  advan- 
tage. and  such  as  will  keep  the  lay  as  nearly  stationary  as  con- 
venient at  (he  point  where  the  shuttle  is  thrown  across  the  web; 
and  when  the  shed,  or  divided  portions  of  warp,  are  sufficiently 
open  to  allow  the  shuttle  to  pass  without  injury  to  the  warp 
threads.  The  lay,  in  returning,  d ives  up  the  woof  to  the  fell 
or  verge  of  the  cloth,  with  a smart  stroke,  whilst  the  shed  or  di- 
vided portions  of  warp  arc  closing  upon  it,  and  when  the  least 
tension  is  given  by  the  treadles  to  the  warp  threads.  Mr.  Bu- 
chanan ascertained,  by  experience,  that  in  looms  having  soch 
wheels,  and  the  other  apparatus  before  described,  attached  to 
them,  the  shuttle  may  he  thrown  across  a web,  30  inches  wide, 
130  times  per  minute,  without  creating  more  breakage,  in  pro- 
portion to  the  quantity  woven,  than  occurs  in  looms  driven  at 
the  rate  of  HO  to  90  crossings  of  the  shuttle  per  minute.* 

Description  of  the  Drawings.— The  construction  of  the  wheels 
A B,  upon  the  application  of  which  the  patent  isclaiund,  is 
delineated  on  the  drawing,  fig.  12. 

Figs.  11  and  12  exhibit  the  two  end  views  of  the  loom.  In  the 
following  description,  the  same  letters  of  the  alphabet,  and  nu- 
merals, denote  the  same  things  in  all  the  figures. 

C D EF,  denote  the  frame.— «,  the  strap  communicating  mo- 
tion to  the  loom,  at  A ; b,  the  fast  aud  loose  pulleys ; c,  a pinion 
fixed  on  the  end  of  the  pulley-spindle,  and  working  into  the 
wheel  d , of  triple  the  diameter,  gives  motion  to  the  wiper-shaft, 
q.  (See  fig.  II.) — A,  the  lever  and  fork  ; and  l,  the  spring  for 
engaging  and  disengaging  the  loom  at  pleasure.  (Sec  fig.  II.) 
A lever  is  connected  with  the  protecting  pin  of  the  lay,  2,  for 
disrngnging  the  loom,  should  the  shuttle  remain  in  the  shed  ; n, 
a small  eccentric  wheel,  fixed  on  the  end  of  the  wiper-shaft,  q, 
(sec  fig,  II,)  and  connected  with  the  lever  «,  (see  fig.  II,)  on 
the  top  of  w hich  is  jointed  n circular  piece  of  iron,  o,  (sec  fig.  1 1 ,) 
which  acts  on  the  ratchet  wheel  r,  and  draws  up  the  cloth  as 
it  is  woven;  and  for  varying  the  fabric  in  thickness,  a ratchet- 
wheel  of  more  or  fewer  teeth  is  applied  ; p is  a catch  bent  in  the 
same  maimer  as  o.  which  prevents  the  ratchet  wheel,  r,  from 
returning  hack.  By  raising  the  handle  pp,  these  catches  arc  all 
disengaged.  Behind  the  ratchet-wheel  r,  is  fixed  a small  pillion 
workiug  into  the  wheel,  which  is  fixed  on  the  end  of  the  cloth- 
beam,/,  (see  fig.  11,)  and  covered  with  acard  fillet  for  holdingthe 
cloth ; z,  is  a small  roll  which  receives  the  cloth  from  the  beam  f, 
and  round  which  it  is  w ound.  by  the  motion  of  the  beam  t ; c,  the 
crank  shaft  which  receives  motion  from  the  wiper-shaft,  q,  by 
the  wheels  A and  B ; f,  the  connecting-bar;  g,  the  lay ; A,  the  lay- 
sword.  (Sec  fig.  11  and  12.)  S,  the  hcadle-roll  bearer.  (See  fig. 
11  and  12.)  Q,  the  yarn  roller  bearer.  (See  fig.  11  and  12.  -11, 
the  yarn  roll.  (Secftg.  11  and  12-)  14,  a screw-box.  (See  fig. 

11.);  1,  is  the  protecting  catch,  for  disengaging  the  loom  when 
the  shuttle  stops  in  the  shed;  this  catch  is  connected  with  a 
rod  passing  along  the  lay,  on  which  the  shuttle  springs  in  the 
boxes  act;  when  the  shuttle  fails  to  enter  the  box.  this  catch 
falls  down,  and.  striking  against  the  pin.  2,  the  lay  is  held  fast, 
and  the  loom  instantly  disengaged  by  its  connexion  with  the 


• W*  understand  ibnX  the  patentee  of  this  mft*t  important  invention  ban 
himself  driven  the  shuttle  Mroft*  the  well  100  time*  per  minute,  without 
injury  la  the  doth  ; n speed  which  is  nearly  double  of  that  of  the  loom*  st 
present  in  u*e. 
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lever  which  acta  on  the  handle  of  the  loom  b.  (See  fig.  11  and 
12.)  3 3.  the  tied  die  wipers,  which.  l»y  acting  on  the  friction 
pulleys  fixed  to  the  treadles,  b b,  alternately  elevate  and  de- 
press  the  treadles.  (See  lift.  12.)  7 7,  tbo  short  marches  con-  , 
necting  thebeddles.  88*  8,  with  the  treadles, 06.  (See  fig.  12.) 
4-4,  friction  pulleys,  fired  to  the  bedtlle-wipers.  3 3,  acting  al-  j 
ternately  on  the  treadles  66,  to  which  the  picking  peg.  7.  for  I 
throwing  the  shuttle,  i*  connected  by  bolts  nod  screws;  10,  is 
tho  warp-yarn  beam.  (See  fig-  12.);  A B, the  eccentric  wheels,  ; 
for  giving  motion  to  the  lay  g.  (Sec  fig.  12.)  y.  the  hearer  of 
the  bultfork,  A.  and  which  extends  so  as  to  connect  another  loom. 
(Sec  fig.  11 ;)  14,  the  friction  wheel;  its  appendages  are  two 
plates  fastened  to  the  henin-shafl,  and  upon  one  of  them  is  glued 
a piece  of  leather,  which  is  made  perfectly  fiat  by  turning  ; the 
face  of  one  of  the  appendage  w heels  is  also  turned  flat,  but  this 
wheel  is  loose  on  the  spindle  ; on  the  outside  of  it  is  the  screw- 
box,  14,  the  outer  pmt  of  w hich  is  made  fast  to  the  heaoi  shaft, 
by  a pin  passed  through  it.  the  inner  part  of  the  box  is  then 
screwed  up  against  the  outer  face  of  the  said  wheel,  w hich 
presses  the  two  surfaces  together,  and  any  degree  of  tension  can 
be  given  to  the  warp-yarn  by  more  or  less  screwing  of  the  box, 
14.  (See  fig.  11.)  There  is  a small  pinching  screw-pin  which  is 
screwed  into  the  outer  box,  the  point  of  which  enters  a small 
cavity  in  the  inner  part  of  the  box,  and  prevents  it  from  un- 
screwing. 17,  the  long  lieddlc  marches  connected  to  the  hed- 
dles.  8,  by  cords,  and  to  the  abort  marches.  7 7.  by  wires.  (Sec 
fig.  12.)  1,  tbc  bearer  of  the  policy-shaft.  (See  fig.  II.) 

Method  of  Weaving  Cloth  of  extremely  Fine  Quality. — This 
improved  mode  of  weaving  consists  in  adding  more  thread  of 
the  warp  within  each  dent  or  split  of  the  reed  than  in  tbc  com* 
mon  way  ; for  instance,  where  in  the  common  mode  there  are 
only  two  threads  in  the  reed,  there  arc  upon  this  plan  three  or 
four.  The  weft  or  shoot  is  thrown  in  the  common  way  with  a 
single  thread.  When  the  cloth  is  woven  and  taken  out  of  the 
loom,  it  has  the  appearance  of  being  barTcd  or  striped,  the 
ranc  of  tho  reed  occasioning  that  part  of  the  cloth  struck  with 
it  to  look  thinner,  owing  to  the  threads  of  the  warp  being  fur- 
ther apart.  The  cloth  is  then  to  be  wet  in  water,  and  in  that 
state  to  be  repeatedly  stretched  across  by  the  hands  backwards 
and  forwards  corner-ways ; by  this  means,  the  threads  which 
apparently  formed  the  stripe,  or  close  part  of  the  cloth,  sepa- 
rate from  each  other,  and  become  diffused  at  equal  distances. 
The  appearance  of  stripes  being  entirely  removed,  the  cloth 
becomes  of  inconceivable  fineness,  and  extremely  regular  in 
texture.  This  operation  must,  in  cotton  fabrics,  be  performed 
before  the  cloth  goes  to  the  bleach-ground.  Silk  goods,  on 
being  taken  out  of  the  loom,  must  bo  wet  and  well  robbed,  as 
in  the  common  mode  of  washing,  and  then  stretched  back- 
wards and  forwards,  in  tho  manner  above  directed  for  cotton 
goods.  In  silk  goods  the  warp  and  weft  may  be  both  alike ; in 
cotton  goods  the  weft  may  be  softer,  but  of  the  same  fineness. 
Fine  linen  cambrics  may  be  made  on  this  plan,  much  superior 
to  any  hitherto  made  in  France.  Though  there  are  three 
threads  within  each  dent  or  split  of  the  reed,  whilst  the  cloth 
is  weaving,  yet  the  hcadlcs  or  yealds  lift  up  their  threads  alter- 
nately throughout  the  whole  breadth  of  the  cloth,  and  there  are 
about  250  snoots  in  an  inch.  By  this  improvement,  cotton, 
linen,  and  silk  goods,  can  be  made  much  sooner  and  liner,  than 
by  any  method  yet  discovered.  The  inventor  of  it  made  a piece 
of  plain  silk  cloth,  from  hand-thrown  silk  in  the  gum,  that  con- 
tained the  amazing  quantity  of  65,536  meshes  in  ono  square 
inch.  It  U impossible  to  make  a reed  half  so  fine  as  to  weave 
such  cloth  upon  the  present  principles  of  weaving;  and  even  If 
that  could  he  done,  no  weaver  could  make  use  of  it : bnt  upon 
the  above  plan,  which  the  inventor  asserts  he  can  teach  in  two 
minutes,  as  fine  cloth  may  be  woven  in  a twelve  hundred  reed, 
as  by  the  old  mode  in  a reed  of  twenty-four  hundred,  and  with 
less  rather  than  more  trouble. 

LOOP  Holes,  certain  small  apertures  formed  in  the  bulk- 
heads and  other  parts  of  a merchant  ship,  through  which  the 
small  arms  arc  fired  on  an  enemy  who  boards  her. 

LOOPING,  in  Metallurgy,  a word  used  by  the  miners  of 
some  counties  of  England,  to  express  tbo  running  together  of 
the  matter  of  an  ore  into  a mass,  in  the  roasting  or  first  burn- 
ing, intended  only  to  calcine  it  so  far  as  to  make  it  fit  for  pow- 
dering. This  accident,  which  gives  the  miners  some  trouble. 
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is  generally  owing  to  the  continuing  of  the  lire  too  long  in  this 
process. 

LOPEZ,  or  Indian-root,  in  the  Materia  Medics.—' The 
plant  to  which  this  nrticio  belongs  is  unknown.  Neither  the 
woody  nor  cortiral  part  of  the  root  has  any  remarkably  sensible 
quality.  A slight  bitterness  is  perceptible;  and  it  is  recom- 
mended, like  simarouba,  in  diarrhoea*,  even  of  the  colliquative 
kind,  in  hnlf  drachm  doses  four  times  a day.  Little  of  ibis  mot 
has  been  brought  to  Europe  ; but  some  of  those  who  have  bad 
an  opportunity  of  employing  it,  speak  in  very  high  terms  of 
the  effects  obtained  from  it. 

LU PH HiS,  Fishing  Frog,  Ttmd-fith,  or  Sea-devil,  a genus 
of  1 he  hianrhio>tcgiius  order  of  tidies. 

LOKANTHUS,  a genus  of  plants  belonging  to  thehexandria 
class,  and  in  the  natural  method  ranking  under  the  48lb  order, 
Aggr  ‘gatm. 

LORI),  a title  of  honour  given  to  those  who  are  noble  cither 
by  birth  or  creation.  In  this  sense,  it  amounts  to  much  the 
same  as  peer  of  the  realm,  or  lord  of  parliament.  Tbc  title  is 
by  courtesy  also  given  to  all  the  *ons  of  dukes  and  marquises, 
and  to  the  eldest  sons  of  carls;  and  it  is  also  a title  of  honour 
bestowed  on  those  who  tire  honourable  by  their  employments; 
as  lord  advocate,  lord  chamberlain,  lord  chancellor,  &c. 

LORD'S  DAY.  All  persons,  not  having  a reasonable  excuse, 
shall  resort  to  their  parish  church  or  chapel  (or  some  congrega- 
tion of  religious  worship  allowed  by  the  Toleration  Act;  on 
every  Sunday,  on  pain  of  punishment  by  the  censures  of  the 
church,  and  of  forfeiting  one  shilling  to  the  poor.  The  hundred 
arc  not  answ  erable  for  robberies  on  the  Lord's  day.  No  per- 
son on  that  day  shall  serve  or  execute  any  writ,  process, 
judgment,  &c.  except  in  cases  of  treason,  felony,  or  breach  of 
tJic  peace,  and  the  service  thereof  shall  be  void. 

LORDS,  Horse  of.  one  of  the  three  estates  of  parliament, 
and  composed  of  the  lords  spiritual  and  temporal. 

LOKDASIS,  in  the  medical  writings,  a name  given  to  a 
distempered  stale  of  the  spine,  in  which  it  is  bent  inwards,  or 
towards  the  anterior  parts.  It  is  used  in  opposition  to  gibbons, 
or  hump  backed. 

LOTION,  in  medicine  and  pharmacy,  is  such  washing  as 
concerns  beautifying  tbc  skin,  by  clearing  it  of  the  deformities 
made  by  a preternatural  secretion.  Almost  all  the  lotions 
advertised  for  sale  as  quack  medicines,  contain  much  delete- 
rious matter,  such  as  mnriated  mercury,  and  therefore  ought 
never  to  be  had  recourse  to. 

LOTTERIES,  games  of  hazard,  in  which  small  sums  are 
advanced  for  the  chance  of  obtaining  a larger  value.  Lotteries 
arc  formed  on  various  plans  ; but  in  general  they  consist  of  a 
certain  number  of  tickets,  which  are  drawn  at  the  same  time, 
with  a corresponding  number  of  blanks  and  prises  mixed  toge- 
ther, and  by  which  the  fate  of  the  tickets  is  determined.  All 
lotteries,  except  those  established  by  Act  of  Parliament,  were,  in 
tbo  reign  of  queen  Anne,  declared  to  be  public  nuisances. 

LOUGH,  or  Loch,  the  former  i*  the  Irish,  and  the  latter  Iho 
Scotch  term  for  lake.  See  that  article. 

LUVE,  in  a large  sense  of  the  word,  denotes  all  those  affec 
tions  of  the  pleasing  kind  which  objects  and  incidents  raise  in 
us ; thus  wc  are  said  to  love  not  only  intelligent  agents  of 
morally  good  dispositions,  but  also  sensual  pleasures,  riches, 
and  honours.  But  Love,  in  its  usual  and  more  appropriate 
signification,  may  be  defined  “ that  affection  which,  being  com- 
pounded of  animal  desire,  esteem,  and  benevolence,  becomes 
tho  bond  of  attachment  and  union  between  individuals  of  the 
different  sexes;  and  makes  them  feel  iu  the  society  of  each 
other  a species  of  happiness  which  they  experience  no  where 
else.* 

LOW-BELL,  in  Birding,  a name  given  to  a bell,  by  means 
of  which  they  take  birds  in  the  night,  in  open  champaign  coun- 
tries, and  among  stubble  in  October.  The  method  is,  to  go 
out  about  nine  o'clock  at  night  in  a still  evening,  when  the  nir 
is  mild,  and  the  moon  does  not  shine.  The  low-bell  should  he 
of  a deep  and  hollow  sound,  and  of  such  a size  that  a man 
may  conveniently  carry  it  In  one  hand.  .The  person  who  car- 
ries it,  is  to  make  it  toll  all  the  way  Ho  goes,  as  nearly  ns  may 
be,  in  that  manner  in  which  the  bell  on  the  neck  of  a sheep 
tolls  as  it  goes  on  and  feeds.  There  must  be  also  a box  made 
like  a large  lantern,  about  a foot  aquaro,  and  lined  with  tin, 
7 N 
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but  with  one  side  open.  Two  or  three  great  lights  arc  to  be 
set  in  this;  nnd  the  box  is  to  be  fixed  to  the  person's  breast, 
with  the  open  side  forwards,  so  that  the  light  may  be  east  for- 
ward to  a great  distance.  It  will  spread  as  it  goes  out  of  the 
box;  and  will  distinctly  shew  to  the  person  that  carries  it, 
whatever  there  is  in  the  large  space  of  ground  over  which  it 
extends,  and  consequently  all  the  birds  that  roost  upon  the 
ground.  Two  persons  must  follow  him  who  carries  the  box 
and  bell,  one  on  each  side,  so  ns  not  to  be  within  the  reach  of 
the  light  to  shew  themselves.  Each  of  these  is  to  have  a hand- 
net  of  about  three  or  four  feet  square,  fastened  to  a long  stick 
or  pole  : and  on  whichsoever  side  any  bird  is  seen  at  roost,  the 
person  who  is  nearest  is  to  lay  his  net  over  it,  and  take  it  with 
as  little  noise  as  possible.  When  the  net  is  over  the  bird,  the 
person  who  laid  it  is  not  to  be  in  a hurry  to  take  the  bird,  hut 
must  stay  till  he  who  carries  the  light  is  got  beyond  it,  that  the 
motions  may  not  be  discovered.  The  blase  of  the  light  and  the 
noise  of  the  bell  terrify  and  amaze  the  birds  in  such  a manner, 
that  they  remain  still  to  be  taken;  but  the  people  who  arc 
about  the  work,  must  keep  the  greatest  quiet  nnd  stillness  that 
may  be.  Some  people  arc  fond  of  going  on  this  scheme  atone. 
The  person  then  fixes  the  light  box  to  his  breast,  and  carries 
the  bell  in  one  hand  and  the  net  in  the  other ; the  net  in  this 
case  may  he  somewhat  smaller,  and  the  handle  shorter.  When 
more  than  one  are  out  at  a time,  it  is  always  proper  to  carry  a 
gun,  as  it  is  no  uncommon  thing  to  spy  n hare  when  on  this 
expedition. 

LOWERING,  among  distillers,  a term  used  to  express  the 
debasing  the  strength  of  any  spirituous  liquor,  by  mixing  water 
with  it.  The  standard  and  marketable  pnee  of  these  liquors  is 
fixed  in  regard  to  a certain  strength  in  them  called  proof;  this 
is  that  strength  which  makes  them,  when  shaken  in  a phial  or 
noured  from  on  high  into  a glass,  retain  a froth  or  crown  of 
bubbles  for  some  time.  In  Ibis  state,  spirits  consist  of  about 
half  pure  or  totally  inllammaiblc  spirit,  and  half  water;  and  if 
any  foreign  or  home  spirits  are  to  be  exposed  to  sale,  and  are 
found  to  have  this  proof  wanting,  scarce  any  body  will  buy  it 
till  it  has  been  distilled  again,  and  brought  to  that  strength  ; 
and  if  it  is  above  that  strength,  the  proprietor  usually  adds 
water  to  it  to  bring  it  down  to  that  standard.  There  is  another 
kind  of  lowering  among  the  retailers  of  spirituous  liquors  to 
the  vulgar,  by  reducing  it  under  the  standard  proof.  Whoever 
has  the  art  of  doing  this  without  destroying  the  bubble  proof, 
which  is  easily  done  by  means  of  some  addition  that  gives  a 
greater  tenacity  to  the  parts  of  the  spirits,  will  deceive  all  that 
judge  by  this  proof  alone.  In  this  case,  the  hest  way  to  judge 
of  liquors  is  by  the  eye  and  tongue,  and  especially  by  that  in- 
strument called  Hydrometer. 

LOW  Watch,  the  lowest  point  to  which  the  tide  ebbs.  See 
the  article Tide. 

LOXODROMIC  Curve,  or  Spiral,  the  path  of  a ship  when 
her  course  is  directed  constantly  towards  the  same  point  of  the 
compass,  thereby  cutting  all  the  meridians  at  the  same  angle. 
See  It  HUM*  Line. 

LOZENGE,  in  Heraldry,  a four-cornered  figure,  resembling 
a pane  of  glass  in  old  easements.  See  Heraldry.  Though  all 
heralds  agree,  that  single  ladies  are  to  place  their  anus  on 
lozenges,  yet  they  differ  as  to  tho  origin  of  this  privilege. 

LozenuB,  is  also  a form  of  medicine,  made  into  small  bits, 
to  be  held  or  chewed  in  the  mouth  till  they  are  melted  there : 
the  same  with  what  are  otherwise  called  trochisci  “ troches.” 

LOZENGES,  among  jewellers,  are  common  to  brilliant  and 
rose  diamonds.  In  brilliants,  they  are  formed  by  the  meeting 
of  the  skill  and  star  facets  on  the  bezil ; in  the  latter,  by  the 
meeting  of  the  facets  in  the  horizontal  ribs  of  the  crown.  See 
Facets. 

LUBBER,  a contemptuous  name  given  by  sailors  to  those 
who  knuw  not  the  duty  of  a seaman* 

LruBKR’s- //(>/*,  is  tho  vacant  space  between  the  head  of  a 
lower  mast  and  the  edge  of  the  top ; it  is  so  termed  from  a suppo- 
sition that  a lubber  not  caring  to  trust  himself  up  tho  futtock 
shrouds,  will  prefer  that  way  of  getting  into  the  top. 

LUCIDA,  Bright,  an  appellation  used  by  way  of  distinction 
to  several  stars ; as  Luadm  Corona , Hydra,  Lyra,  &c. 

LUCIFER,  a name  given  to  the  planet  f’eitu,  when  she 
appears  in  the  morning  before  sun-rise. 


LUFF,  the  order  of  the  helmsman  to  put  the  tiller  towards 
the  lee-side  of  the  ship,  in  order  to  make  the  ship  sail  nearer 
the  direction  of  the  wind,  lienee 

Luff  Hound,  or  Luff  a !*e,  is  the  extreme  of  this  movement 
by  which  it  is  intended  to  throw  the  ship's  bead  up  in  the  wind. 

Luff  up,  is  to  bid  the  steersman  keep  nearer  to  the  wind. 

Luff  into  a Harbour , is  to  sail  into  it  close  by  the  wind. 

A ship  is  accordingly  said  to  spring  her  luir  when  she  yields 
to  the  effort  of  the  helm  by  sailing  nearer  to  the  wind  than  sho 
did  before. 

Luff  Tackle,  a name  given  to  any  large  tackle  that  is  not  des- 
tined for  a particular  place,  hut  may  bo  variously  employed  as 
occasion  requires.  It  is  generally  somewhat  larger  than  the 
jingle- tackle,  although  smaller  than  those  which  serve  to  hoist 
the  heavier  materials  into  and  out  of  the  vessel,  which  latter 
arc  the  main  and  fore  tackles,  the  stay  and  quarter  tackles,  ice, 

LUGGER,  a vessel  carrying  th*ce  masts  with  a running  bow- 
sprit. upon  which  she  sots  lug-sails,  and  sometimes  has  top- 
sails adapted  to  them. 

Luo  Sail,  a quadrilateral  sail  bent  upon  a yard  which  hangs 
obliquely  to  the  must  at  one-third  of  its  length.  These  art* 
more  particularly  used  in  the  biirca-longas,  navigated  by  the 
Spaniards  in  the  Mediterranean. 

Luc  Sail  Boat,  a boat  carry  ing  sails  oftho  preceding  descrip- 
tion. 

LUMB  AGO,  a fixed  pain  in  the  small  of  the  bark. 

LUMB  VRIS,  a name  given  to  the  arteries  and  veins  which 
spread  over  the  loins. 

LUMBRICAL,  a name  given  to  four  muscles  of  the  fingers, 
and  to  as  many  of  the  toes. 

LUMBRICUS,  the  II  ?rm,  a genus  of  animals  belonging  to 
the  order  of  vermes  intestinn. 

LUMINARIES,  a term  employed,  by  way  of  euiluence,  to 
denote  the  sun  and  moon. 

LUMINOUS,  or  Phosphoresce* r Animals,  consist  of 
insects  and  zoophytes,  mollusciious  worms  &c.  Insects  furnish 
about  twelve  genera,  alt  the  species  of  which  arc  Ijminous; 
among  those  we  may  notice  the  Inmpyris,  or  glow-worm,  and 
fire-fly  tribes;  the  fulgora,  or  lantern-fly  ; the  scolopendru,  or 
centipede ; the  fausus  spoerooenus ; the  clatcr  noctilucus,  and 
tho  cancer  fulgens.  Among  the  worm-class,  the  principal  are 
the  phlons,  or  phulas,  ns  it  is  now  generally  but  erroneously 
denominated,  the  pyrosomu,  the  medusa  phosphorea,  tho  nereis 
nncticula,  the  pennatula,  or  sea-pen,  and  various  species  of  the 
sepia  or  cuttic-flsh.  The  atmosphere  in  some  parts  of  Italy 
appears  occasionally  to  be  on  fire,  in  the  evening,  from  the 
great  quantities  of  one  species  of  the  lampyris  that  throng 
together.  A single  individual  of  the  South  America  fulgora, 
fixed  upon  the  top  of  a cane,  or  other  stalT.  will  aflord  light 
enough  to  read  by.  The  streams  of  light  that  issue  from  the 
elatcr  noctilucus  are  so  strong  in  the  night,  that  even  the 
smallest  print  may  be  read  by  their  lustre.  The  acudia  or  fire* 
fly  is  of  the  beetle  kind,  and  inhabits  South  America.  The 
natives  use  them  instead  of  candles,  putting  from  one  to  three 
of  them  under  a glass.  Madame  Mcirau  says,  that  at  Suriucun, 
the  light  of  this  fly  is  so  great,  that  she  saw  sufficiently  well  to 
paint  and  finish  one  of  them  in  her  work  on  Insects.  The 
largest  of  the  acudia  arc  said  to  be  four  inches  long,  and  to 
shine  like  a shooting  star  as  they  fly.  They  arc  thence  called 
Lantem-bearere.  The  pyrosoma,  when  at  rest,  emits  a pale 
blue  lustre  ; but  when  in  motion  a much  stronger  light,  varie- 
gated by  all  the  colours  of  the  rainbow.  The  piiloas  secretes  a 
luminous  juice,  every  drop  of  which  illuminates,  for  a length  of 
lime,  whatever  substance  it  falls  upon,  or  even  touches;  and 
the  animal,  after  death,  may  be  preserved  so  as  to  retain  its 
luminous  power  for  at  least  a twelvemonth.  The  r.nctilocent 
nereis  often  illuminates,  Ly  its  numbers,  the  waters  it  inhabits, 
to  a very  considerable  extent;  and  gives  so  bright  a splendour 
to  the  waves,  that,  like  the  atmosphere  when  lighted  up  by 
the  lampyris  italica,  they  appear  as  though  they  were  in  a full 
flame-  The  organ  from  which  the  luminous  matter  is  thrown 
forth,  in  these  different  animals,  is  of  a very  different  charac- 
ter. and  placed  in  very  different  parts  of  the  body;  sometimes 
in  the  head,  sometimes  in  the  tail,  sometimes  in  the  antenn.e, 
sometimes  over  the  surface  generally. 
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LUMPERS,  labourers  employedvto  load  and  unload  a mcr-  ' 
cbant  ship  when  in  harbour. 

LUNAR,  any  thin*  relating  t»*  the  moon;  thus  we  say, 
Lunar  Cycle,  Lunar  Month,  Lunar  Year,  8tc. 

Lunar  Distance,  in  Navigation,  a popular  term  used  to  indi- 
cate the  following  rule  of  finding  the  distance  of  the  moon  from 
the  sun  or  some  fixed  star,  for  the  purpose  of  ascertaining  the 
longitude.  Take  the  difference  of  the  apparent  altitudes  of  the 
moon  and  star,  or  moon  and  sun,  and  half  the  difference  of  their 
altitudes  ; also  take  half  the  sum  and  half  the  difference  of  the 
apparent  distance  and  difference  of  the  apparent  altitudes  ; 
then  to  the  log.  sines  of  this  half  sum  and  half  difference,  add 
the  log.  cos.  of  the  true  altitudes  (as  corrected  for  semi- 
diameters,  refraction,  parallax,  and  difference,  by  means  of  the 
tables  calculated  for  these  purposes)  and  the  complements  of 
the  log.  cos.  of  the  apparent  altitudes,  and  lake  half  the  sum. 
From  this  half  sum  take  the  log.  sines  of  half  the  difference  of 
the  true  altitudes,  and  find  the  remainder  among  the  log.  tang., 
which  being  found,  take  out  the  corresponding  log.  cos.  without 
taking  out  the  arc,  which  is  unnecessary.  Lastly,  subtract 
this  log.  cos.  from  the  log.  sine  of  half  the  difference  of  the  true 
altitudes,  increased  bv  loin  the  index;  and  the  remainder  will 
be  the  log.  sine  of  half  the  true  difference. 

Thus,  for  example,  let  there  bo  proposed  the  following  data, 
to  find  the  true  distances ; eis. 

Apparent  dist.  > and  0 ftl®^  36* 

Apparent  alt.  )’s  centre 12  30 

Apparent  alt.  ®*s  centre 21  48 

True  alt > *s  centre 13  20  42 

True  alt Q*s  centre 24  40  57 

Apparent  altitude  of  Q 24  48 

Apparent  altitude  of  > 12  30 

Different  apparent  altitudes 12  18 

True  altitude  of  ® 24  45  57 

True  altitude  of  > 13  20  42 


2)11  25  15 


) difference  true  altitude  6 42  37| 

Apparent  distance ,51  28  35 

Different  apparent  altitude 12  is 


2)03  40  35 


4 sum. 


31  53  17) 


2)30  10  35 


l diffe.cnce 10  35  17) 


tation : 

Log.  sine 3\°&&  17J' 9 7228188 

Log.  sine 10  35  17| 0 5253755 

Co.  log.  cos 12  30  ....  0 0104185 

Log*  co* 13  20  42  ....  0*9881119 

Co.  log.  cos 24  48  ....  0*0420206 

Log.  cos ....24  45  57  ....9  0580990 


2)392408743 


_ , 19*6234371 

Log.  sine 5 42  37  ....  8 0078150 


Log.  tan.  of  an  arch  10*0256212 


Corresponding  log.  cosine 0 3625337 


Log.  sine 25  34  64)  ....  0 6352822 


True  distance  ....  51  0 49 


This  is  the  direct  method  of  determining  the  true  distance, 
independently  of  any  other  tables  than  those  of  common  loga- 
rithms, and  what  are  found  in  the  Nautical  Almanack  ; but  as 
this  is  the  most  laborious  operation  connected  with  the  longi- 
tude problem,  various  other  rules  have  been  devised,  which  by 
the  help  of  certain  tables  render  the  operation  moch  more  sim- 
ple and  expeditious;  but  in  a work  of  ibis  kind,  we  cannot 
properly  enter  upon  the  problem  under  that  point  of  view,  in 
consequence  of  our  not  having  the  necessary  tables  to  refer  to. 
The  most  approved  of  these  rules  may  be  seeu  by  consulting 
Mackay  on  the  Longitude. 

LUNARK  OS,  in  Anatomy,  is  the  second  hone  in  the  first 
row  of  the  carpus.  It  has  its  name  from  the  Latin,  lima,  “ the 
moon,”  because  one  of  its  sides  is  in  form  of  a crescent. 

LUNARIA,  Satin-flower,  or  Moon  Hurt,  a genus  of  plants 
belonging  to  the  tetrad} numia  class,  and  in  the  natural  method 
ranking  under  the  30th  order,  Siliquosm- 

LU NATION,  the  lime  between  one  new  moon  nnd  another; 
consisting  of  20  days,  12  hours,  44  minutes,  3$  seconds, 

LUNE,  Lunula,  in  Geometry,  is  the  space  included  between 
the  arcs  of  two  unequal  circles,  forming  a sort  of  rrcsccnt  or 
half  moon  : the  area  of  which  may  in  many  cases  be  as  accu- 
rately determined  as  that  of  any  rectilinear  figure.  The  lune 
was  the  first  curvilinear  space  of  which  the  quadrature  was 
ascertained,  and  this  is  said  to  have  been  first  effected  by  Hip- 
pocrates of  Chios ; and  tho  figure  still  bears  bis  name,  being 
commonly  denominated  the  lune  of  Hippocrates  ; the  construc- 
tion of  which  is  as  follows  : 

On  the  diameter  of  a semicircle 
describe  a right-angled  triangle,  of 
which  the  angular  point  will  neces- 
sarily fall  in  the  circumference.  Then 
on  each  of  the  sides  A I),  I)  B,  de- 
scribe a semicircle,  and  the  two 
figures  AG  F D.  D H K B will  he 
lunes,  and  the  area  of  them  will  be 
equal  to  the  area  of  the  right-angled  triangle  A D B. 

LUNETTE,  in  Fortification,  an  enveloped  counterguard,  or 
elevation  of  the  earth,  made  beyond  tbe  second  ditch,  opposite 
to  the  places  of  arms,  differing  from  the  ravelins  only  in  their 
situation.  Lunettes  are  usually  made  in  ditches  full  of  water, 
and  serve  to  the  same  purpose  as  faussebrayes,  to  dispute  tbe 
passage  of  the  ditch.  See  FoRTrriCATioN. 

Lunette,  in  the  Manege,  is  a half  horse-sboe,  or  such  a shoe 
as  wants  the  sponge,  i.  e.  that  part  of  the  branch  which  runs 
towards  the  quarters  of  the  foot. 

Lunette,  is  also  tho  name  of  two  small  pieces  of  felt, 
made  round  and  hollow,  to  clap  upon  the  eyes  of  a vicious 
horse,  that  is  apt  to  bite,  and  strike  with  bis  fore-feet,  or  that 
w ill  nut  suffer  his  rider  to  mount  him. 

LUNGS,  in  Anatomy,  a part  of  the  human  body  serving  for 
respiration.  In  the  Journal  de  Medecine  for  June,  1780,  is  a 
description  of  an  instrument  for  inflating  the  lungs,  invented 
by  M.  Gorcy,  physician  to  the  military  hospital  at  Newsbri- 
sach,  which  appears  to  be  extremely  well  adapted  to  the  pur- 
pose, whilst  it  may  be  used  with  the  greatest  case  and  facility. 
This  instrument,  which  the  inventor  styles  apadopic,  that  is, 
4‘  restorer  of  respiration,"  consists  of  a double  pair  of  bellows. 
BCLM.  fig.  1,  the  two  different  parts  of  which  have  no  com- 
munication with  each  other-  In  the  lower  side  B M is  an  aper- 
ture A,  for  a.  valve  constructed  on  the  principles  of  those  of 
M‘Xairne’s  air  pump.  It  consists  of  a rim  of  copper,  closed 
at  one  end  by  a plate  of  tbe  same  metal,  in  which  plate  arc 
seven  small  boles  placed  at  eqnal  distances.  This  plate  is 
covered  with  pieces  of  silk  coated  with  elastic  gum,  in  which 
are  six  transverse  incisions,  of  two  or  three  lines  in  length. 
Each  incision  is  so  made  as  to  be  situated  between  two  of  the 
holes,  and  at  an  equal  distance  from  each : see  D,  fig.  2. 

The  silk  must  be  made  very  secure  by  a thread  passing  seve- 
ral times  round  the  rim.  It  is  obvious,  that  a stream  of  air 
applied  to  that  side  of  the  plate  which  is  opposite  the  silk,  will 
pass  through  the  holes,  and,  lifting  up  the  silk,  will  escape 
through  the  incisions.  On  tbe  contrary,  a stream  of  air  applied 
to  the  other  side  will  press  the  silk  upon  the  pkite,  and  thus 
close  the  holes,  so  that  it  will  be  impossible  for  it  to  pass 
through  thrra.  This  valve  opens  internally,  so  as  to  admit  the 
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air  fiom  without.  At  B it  another  take,  oo  the  same  construc- 
tion, but.  opening  in  a contrary  direction,  thus  permitting  the 
air  to  escape  out  of  the  lower  part  into  the  tube  EF,  but  pre- 
venting its  entrance.  At  C is  another  valve,  opening  internally 
to  admit  the  air  from  the  tube  E F;  and  at  I)  there  is  a fourth, 
opening  externally  to  dicharge  the  air  from  the  upper  part.  The 
flexible  tube  E F,  screwed  at  the  end  C B,  being  introduced  into 
one  of  ihe  nostrils,  whilst  the  mouth  and  the  other  nostril  arc 
closed  by  aa  assistant,  if  we  separate  the  two  handles  L M, 
which  were  close  together  at  the  introduction  of  the  lube,  it  is 
evident  that  ilie  air  in  tin-  lungs  will  rush  into  the  upper  part 
through  the  valve  C,  whilst  the  external  air  will  All  the  lower 


part  through  the  valve  A ; the  two  handles  being  again  brought 
into  contact,  the  atmospheric  air  will  l»e  forced  into  the  lungs 
through  the  valve  1),  and  at  the  same  time  the  air  in  the  upper 
part  will  be  discharged  at  the  valve  D.  Thus  by  tnr  alternate 
play  of  Ihe  double  bellows,  the  lungs  will  be  alternately  filled 
and  emptied  ns  in  respiration.  In  using  this  instrument,  care 
should  be  taken  not  to  be  too  violent ; as  the  more  perfectly  the 
natural  motion  of  respiration  is  imitated,  the  belter.  To  pre- 
vent any  substances  from  without  injuring  the  valves  A 1),  fig. 
I,  the  riui  is  made  with  a screw  B,  fig.  3,  in  order  to  receive  a 
cap  A A,  fig.  3,  full  of 
small  holes.  Tliiit  screw 
has  also  another  us*1.  If 
air,  or  oxygen  gas,  be  pre- 
ferred, a bladder,  filled 
with  air,  fig,  4,  may,  by 
means  of  the  screw  A,  be 
fastened  to  the  valve  A, 
fig.  I ; and,  to  prevent 
waste,  as  this  air  may 
serve  several  limes,  a flex- 
ible tube  may  be  screwed 
on  the  valve  I),  fig.  1,  com- 
municating with  the  blad- 
der by  means  of  the  open- 
ing d,  fig.  4 : thus  it  may 
be  employed  as  often  as 
the  operator  thinks  proper.  There  ia  a handle  K to  the  partition 
in  the  middle,  in  order  that,  if  it  be  at  any  time  necessary  to 
use  either  of  the  divisions  alone,  the  other  may  be  confined 
from  acting,  c it,  fig.  5.  represent  the  two  valves  to  be  applied 
at  the  end  of  the  instrument  c II,  fig.  1 ; and  fig.  6,  is  a section 
of  the  end  c B,  shewing  the  valves  in  their  proper  places.  It  is 
proper  to  add,  that  the  capacity  of  the  instrument  should  be 
proportioned  to  the  quantity  of  nir  received  into  the  lungs  in 
inspiration,  which  I)r.  Gaodwyn  lias  ascertained  to  be  twelve 
cubical  inches,  or  somewhat  more.  Each  division  of  the 
instrument,  therefore,  should  be  capable  of  containing  that 
qunnlily, 

LUPUS,  (he  Wolf,  one  of  the  old  constellations,  lies  on  the 
East  of  Ccnlaurus,  with  which  it  is  bounded  on  the  North  by 
Scorpio,  and  on  the  West  by  Norma  Euclidis;  or,  anciently, 
by  Ara,  the  attar. 

LUSTRAL,  an  epithet  given  by  Ibe  ancients  to  the  water  used 


in  tbeir  ceremonies  to  spaiokle  and  pnrify  the  people.  From 
them  the  Roman  church  borrowed  the  holy  w ater. 

LUSTRATION,  in  Antiquity,  sacrifices  ov  ceremonies  by 
which  the  ancients  purified  tbeir  cities,  fields,  armies,  or  peo- 
ple defiled  by  any  crime  or  impurity.  Some  of  these  lustra- 
tions were  public,  others  private.  There  were  three  species  or 
manners  of  performing  lustration,  viz.  by  fire  and  sulphur,  by 
water,  and  by  nir ; which  last  was  done  by  fanning  and  agita- 
ting the  air  round  the  thing  to  be  purified. 

LI  TE,  or  Lo  t INC,  among  chemists,  n mixed,  tenaciona, 
ductile  substance,  which  grows  solid  by  drying,  and  being  ap- 
plied to  the  juncture  of  vessels,  stops  them  up,  so  as  to  prevent 
the  air  from  geting  in  or  out.  Lute  is  also  a musical  instru- 
ment with  strings.— The  lute  consists  of  four  parts,  viz.  the 
table,  the  body  or  belly,  which  has  nine  or  ten  aidcj  ; the  neck, 
which  has  nine  or  ten  stops  or  divisions,  marked  with  strings  ; 
and  the  head  or  cross,  where  tho  screws  for  raising  and  lower- 
ing the  strings  to  a proper  pitch  of  tone  arc  fixed.  In  the  mid- 
dle of  the  tabic  there  is  a rose,  or  passage  for  the  sound.  There 
is  also  a bridge  that  the  strings  are  fastened  to.  and  a piece  of 
ivory  between  the  head  and  the  neck,  to  which  the  other  extre- 
mities of  the  strings  are  fitted.  In  playing,  the  strings  are 
struck  with  the  right  hand,  and  with  the  left  the  stops  are  press- 
ed. The  lutes  of  Bologna  are  esteemed  the  best,  on  account 
of  the  wood,  which  is  said  to  have  an  uncommon  disposition  for 
producing  a sweet  sound. 

LUTHERN,  in  Architecture,  a kind  of  window  over  the  cor- 
nice, in  the  roof  of  a building,  staodiug  perpendicularly  over  the 
naked  part  of  a wall,  and  serving  to  illuminate  (be  upper  story. 
Lulherns  are  of  various  forms,  as  square,  semicircular,  round, 
called  bull's  eye,  elliptic  arches,  &c. 

LUXATION,  i*  when  any  bone  is  moved  out  of  its  place  of 
articulation,  so  as  to  impede  or  destroy  its  proper  office  or 
motion. 

LYCEUM,  a genus  of  plants  belonging  to  the  pentandria 
clans,  and  in  the  natural  method  ranking  under  tho  38th  order, 
Lurida*. 

LYCODONTES,  the  petrified  teeth  of  the  lupus-piscis,  or 
wolf-fish,  frequently  found  fossile.  They  are  of  different  shapes, 
but  the  most  rommon  kind  rise  into  a semiorbicular  form,  and 
are  hollow  within,  somewhat  resembling  an  acorn  cup;  this 
hollow  is  found  sometimes  empty,  and  sometimes  filled  with 
! the  stratum  in  which  it  is  immersed.  Many  of  them  have  an 
outer  circle  of  n different  colour  from  the  rest. 

LYCOPERDON,  a genus  of  plants  belonging  to  the  crjpto- 
gamia  class. 

LYCOPODIUM,  or  Club  Moss,  a genus  of  plants  belonging 

to  the  crypto^amia  class. 

LYUOPSIS,  a germs  of  plants  belonging  to  the  pentandria 
class  ; am)  in  the  natural  method  ranking  under  the  41st  order, 

Asperifolim. 

LYCOPUS,  a genus  of  plants  belonging  to  the  diandria 
class;  nnd  in  the  natural  method  ranking  under  the  43od  order. 
Verticil  I atm. 

LYING -TO,  the  situation  of  a ship  when  she  is  retarded  in 
her  course  by  arranging  the  sails  in  such  a manner  as  to  coun- 
teract each  other  with  nearly  equal  efTect,  and  render  the  ship 
almost  stationary  with  respect  to  her  head-way  : a ship  is  usu- 
ally brougbt-to  by  laying  cither  her  main  tup-sail  or  fore-top- 
sail aback,  the  helm  being  put  close  down  to  leeward.  This 
is  particularly  practised  in  a general  engagement,  when  the  hos- 
tile fleets  are  drawn  up  to  battle. 

LYMPH,  a fine  fluid,  separated  in  the  body  from  the  mass 
of  blood,  and  contained  in  peculiar  vessels.  It  is  distinguished 
into  watery  and  coagulable. 

LYNX,  The,  in  Astronomy,  i*  one  of  the  northern  constella- 
tions, and  was  composed  by  Hevefius  out  of  the  unformed 
stars  of  the  ancients. — Boundaries  and  Content*:  N.  by  Ursa 
Major  and  Camelopardalis,  E.  by  Leo  Minor,  S.  by  Cancer 
and  Gemini,  and  W,  by  Auriga  and  Camelopardalis.  There 
arc  44  stars  in  this  constellation,  whose  right  ascension,  gene- 
rally, is  116°,  and  Us  declination  N.  The  greater  part  of 
it,  therefore,  does  not  set  to  the  British  isles.  None  of  the  stars 
exceed  the  4th  magnitude,  and  their  positions  may  be  easily 
ascertained  by  reference  to  the  neighbouring  conatc  Jationa. 
The  Lynx  is  a paraiancllon  to  Gemini  and  Cancer. 
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LYONS,  Israel,  a reputable  mathematician,  and  an  excel- 
lent botanist,  was  born  or  Jewish  parents  in  Cambridge,  in 
1730.  He  was  author  of  several  works,  but  the  only  one  neces- 
sary to  mention  here  is  bis  "Treatise  on  Fluxions/'  published 
in  1758.  He  was  appointed  astronomical  observer  in  Captain 
Phipps's  voyage  towards  the  North  Pole  in  1773;  the  duties 
of  which  office  he  discharged  much  to  the  satisfaction  of 
the  Board  of  Longitude,  by  whom  he  was  appointed.  His 
death  happened  about  two  years  after  his  return  from  this 
Voyage. 

LYR  A,  the  Harp,  one  of  the  northern  constellatinns.whichow-es 
its  name  to  the  lyre  that  Apollo  gave  to  Orpheus,  and  with  which 
he  descended  into  the  infernal  regions,  in  search  of  Euridice. 
Orpheus,  after  death,  received  divine  honours,  and  his  tyre  be- 
came one  of  the  constellations. — Boundaries  and  Contents  : This 
constellation,  situated  to  the  S.  E.of  the  head  of  Draco,  occupies 
the  right  angle  of  a triangle  formed  by  Arcturus,  Vega,  and  the 
Polar  Star  on  the  YV. ; it  is  bounded  by  Hercules  S.  by  E.,  and 
E.  by  Cygnus.  Lyra  is  easily  known  by  Vega,  of  the  1st  mag- 
nitude, which  shines  with  a splendid  white  lustre;  0,  y,  !,  are 
also  conspicuous  stars,  of  the  2d  and  4th  magnitudes.  Vega,  a. 
Laving  277°  42*  36“  right  ascensiou,  and  38°  37'  22r  north  decli- 


nation, never  sets  to  the  British  isles,  and  It  culminates  as 
follows : Merid.  All.  77°  6*  22“  N. 


Month. 

CetW. 

Ihv  ii*  ■ . 

Jan. 

It  51  M. 

P«b. 

6 32  ys. 

March 

7 40  M. 

April 

4 45  M. 

Month,  j Culm. 
b<>.  mi. 

Hay  ] • S3  M, 

June  1 51  M. 

.Inly  II  50  A. 

Aug.  | 9 50  A. 


Month.  ! 

Culm. 

bo.  ini. 

Sejit. 

7 3S  A. 

Oct 

0 10  A. 

Nor. 

4 15  A. 

D««. 

2 0 A. 

LYRE,  a musical  instrument  of  the  slrioged  kind,  much  used 
by  the  ancients. 

Concerning  the  number  of  strings  with  which  this  instrument 
was  furnished,  there  is  great  controversy.  Some  assert  it  to 
be  only  three ; and  that  the  sounds  of  the  two  remote  were  acute, 
and  that  of  the  intermediate  one,  a mean  between  those  two  ex- 
treines ; that  Mercury,  the  inventor,  resembled  those  three 
chords  to  ns  many  seasons  of  the  year,  which  were  all  that  the 
Greeks  reckoned,  namely,  summer,  winter,  and  spring  ; assign- 
ing the  nculc  to  live  first,  the  grave  to  the  second,  and  the  mean 
to  the  third. 

LYTHRUM,  Purple  Loosestrife , a genus  of  plants  belong- 
ing to  the  decandria  class  ; and  in  the  natural  method  ranking 
under  the  17lh  order,  Calycanlhcma:.  Set  Botany, 


M. 

MAC  MAC 


IVl  is  the  twelfth  letter  of  oor  alphabet.  M is  also  a numeral 
letter,  and  among  ihe  anoients  was  used  for  a thousand. 
When  a dash  is  added  to  the  top  of  it,  as  UT,  it  signifies  a 
thousand  times  a thousand.  M,  as  an  abbreviature,  stands 
for  Manlius.  Marcus.  Martius,  and  Mucius  ; M.  A.  signifies 
magister  artium,  or  master  of  arts;  MS.  manuscript;  and 
MSS.  manuscripts.  M in  astronomical  tables,  and  other  things 
of  that  kind,  is  used  for  meridional  or  southern,  and  some- 
times for  meridian  or  mid-day.  M.D.  medicinal  doctor,  doctor 
of  medicine.  M.  in  medicinal  prescription,  is  frequently  used 
to  signify  a maniple  or  handful ; and  it  is  sometimes  also  put 
at  the  end  of  a recipe,  for  miscc,  “ mingle  or  for  mixrura,  " a 
mixture.”  Thus,  m.  f.  julapium,  signifies  **  mix  aud  make  a 
julep.”  M,  in  Law,  the  brand  or  stigma  of  a person  convicted 
of  manslaughter,  and  admitted  to  the  benefit  of  clergy.  It 
is  to  be  burnt  on  the  brawn  of  his  left  thumb. 

MABBY,  a species  of  wine  made  from  potatoes.  Some 
attempts  have  recently  been  made  to  improve  its  quality,  but 
without  much  success.  It  is  said  to  be  in  use  in  Barbadues. 

MAC,  an  Irish  word  signifying  son.  It  is  frequently  prefixed 
to  surnames,  as  jVaedonald  for  Donald’s  son ; Afaciaurin,  for 
the  son  of  Laurin  or  Laurence. 

MACAM,  in  Natural  History,  the  uame  of  an  Indian  fruit. 
It  is  of  a round  shape,  and  about  the  size  of  our  common  wild 
crabs  which  grow  in  the  hedges.  Instead  of  seeds  resembling 
apples,  it  has  one  hard  kernel : the  taste  is  unpleasant.  The 
tree  is  small,  and  its  leaves  appear  liko  those  of  the  quince, 
having  somewhat  of  a yellowish  tinge. 

MACARONIC,  or  Macahonian,  an  appellation  given  to  a 
burlesque  kind  of  poetry,  made  up  of  a jumblo  of  words  of  dif- 
ferent languages,  and  words  of  the  vulgar  tongue  latinized. 
The  Italians  arc  said  to  have  been  the  inventors  of  it.  Tho 
Germans,  French  Spaniards,  &c.  have  also  had  their  macaro- 
nic poeta- 

MACASSAR  Poison,  called  in  natural  history,  ippo,  is  the 
gum  of  a tree  that  grows  in  the  isle  of  Celebes,  in  the  Indian 
Ocean,  with  which  the  Malayans  anoint  their  arrows. 

MACE,  the  covering  of  the  nutmeg,  that  lies  between  the 
outer  ©oat  and  the  shell.  It  is  an  unctuous  membrane  ; first  of 
a light  red,  and  afterwards,  when  dried  as  we  see  it,  of  a yellow- 
ish hoe.  After  being  taken  from  the  shell  and  exposed  to  the 
sun,  it  is  dipped  in  sea  water,  or  moistened  with  it,  and  finally 
so  far  dried  as  to  allow  of  its  being  packed  in  bales  for  exporta- 


tion. Mace  is  liable  to  seizure,  if  packed  in  bales  of  less  than 
300  lbs  weight.  It  possesses  all  the  virtues,  without  the  astrin- 
genev.  of  the  nutmeg- 

M ACERATION,  in  Pharmacy,  an  infusion  or  soaking  ingre- 
dients in  water,  or  other  fluid,  in  order  to  soften  them,  aud  draw 
out  their  virtues. 

MACHINE,  signifies  anything  used  to  augment  or  regulate 
moving  forces  or  powers;  or  it  is  any  instrument  employed  to 
produce  motion  In  order  to  save  either  time  or  force.  The  word 
is  of  Greek  origin,  and  implies  machine, invention,  art ; is  there- 
fore properly  applied  to  any  agent,  in  which  these  are  com- 
bined, whatever  may  be  tho  strength  or  solidity  of  the  materials 
of  which  it  is  composed.  The  term  machine,  is,  however,  gene- 
rally restricted  to  a certain  class  of  agents,  which  seem  to  hold 
a middle  place  between  the  most  simple  tools  or  instruments, 
and  tbo  more  complicated  and  powerful  engines  ; ibis  distinc- 
tion, however,  has  no  place  in  a scientific  point  of  view;  all 
such  compound  agents  being  generally  classed  under  the  term 
machines,  the  simple  parts  of  which  they  are  compounded, 
being  termed  Mechanical  Powers.  Machines  are  agnin 
classed  under  different  denominations,  according  to  the  agents 
by  which  they  arc  put  in  motion,  the  purposes  they  are  intend- 
ed to  effect, or  the  art  in  which  they  arc  employed  ; as,  Electric , 
Hydraulic,  Pneumatic,  Military , Architectural,  Src . Machines. 

The  maximum  effect  of  machines  is  the  greatest  effect  which 
can  be  produced  by  them.  In  all  machines,  working  with  an 
uniform  motion,  there  is  a certain  velocity  and  a certain  load 
of  resistance,  that  yield  the  greatest  effect,  and  which  are  there- 
fore  more  advantageous  than  any  other.  A machine  may  ho 
so  heavily  charged,  that  the  motion  resulting  from  the  applica- 
tion of  any  given  power  will  be  only  sufficient  to  overcome  it, 
and  if  any  motion  ensue,  it  will  be  very  trifling,  and  tho  efTect 
small.  Again,  if  the  machine  is  very  lightly  loaded,  it  may  give 
great  velocity  to  the  load  ; but  from  the  smallness  of  its  quan- 
tity, tbe  effect  may  still  he  very  considerable,  consequently  be- 
tween these  two  loads  there  must  bo  some  intermediate  one, 
that  will  render  tbe  effect  the  greatest  possible.  And  this  is 
equally  true  in  the  application  of  animal  strength  ns  in  ma- 
chines* and  both  have  been  submitted  to  strict  mathematical 
investigation,  the  former  being  founded  on  numerous  experi- 
ments and  observations  on  the  best  method  of  applying  animal 
strength,  and  tbe  measure  of  it  when  applied  indifferent  direc- 
tions. 

7 O 
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The  maximum  effect  of  a machine  is  produced  when  the  weight 
or  resistance  to  be  overcome  is  | of  that  which  the  power  when 
fully  exerted  is  able  to  balance,  or  of  that  resistance  which  is 
necessary  to  reduce  the  machine  to  rest ; and  the  velocity  of 
the  part  of  the  machine  to  which  the  power  is  applied,  should 
be  one-third  of  the  greatest  velocity  of  the  power.  The  mov- 
ing power  P and  the  resistance  K being  both  given ; if  the 
machine  l>e  so  constructed  that  the  velocity  of  the  point  to  which 
the  power  is  applied  he  to  tire  velocity  of  the  point  to  which 
the  resistance  is  applied,  as  9 R is  to  4 P,  the  machine  will 
work  to  the  greatest  possible  advantage. 

This  is  equally  true  when  applied  to  the  strength  of  animals  ; 
that  is,  a man,  horse,  or  other  animal,  will  do  the  greatest  quan- 
tity of  work  by  rontinoal  labour,  when  his  strength  is  opposed 
to  a resistance  equal  to  I of  his  natural  strength,  and  his  velo- 
city equal  to  i of  his  greatest  velocity,  when  not  impeded. 
Now  according  to  the  best  observations,  the  force  of  a man 
at  rest  is  on  an  average  about  70lbs. ; and  his  great  velocity, 
when  not  impeded,  is  about  G feet  per  second,  taken  at  a me- 
dium- Hence  the  greatest  effect  will  be  produced  when  the 
resistance  is  equal  to  about  31}  lbs.  and  his  uniform  motion  2 
feet  per  second. 

The  strength  of  a horse  at  a dead  pull  is  generally  estimated 
at  about  4201 bs.  and  his  greatest  rote  of  walking  10  feet  per 
second  ; therefore  the  greatest  effect  is  produced  when  the  load 
~ 180j  lbs.  and  the  velocity  tf,  or  3|  feet  per  secoud.  A ma- 
chine driven  by  the  impulse  of  a stream  produces  the  greatest 
effect  when  the  wheel  moves  with  one-third  of  the  velocity  of 
the  water. 

Machine  for  Hairing  end  Lowering  Ladder t.  Scaffolding 
Volet , be. — Description.  Fig.  I is  a side  elevation  of  the 
machine,  with  ladders  E on  it,  ready  for  raising.  A is  a drum 


for  the  rope  F to  work  on.  with  a wheel 
on  its  axle  for  thr  wheel  U to  woik  on, 
turned  by  the  handle  4,  fig.  2.  CCCC, 
wheels  for  the  ready  conveyance  of  tho 
machine-  1)  1).  two  rollers  for  thn  lad- 
ders to  lay  on,  with  guards  on  each  end. 

E,  ladders;  from  the  drum  A aropo  works 
over  the  pulley  II,  and  is  fastened  on  the 
crook  G.  The  pulley  II  is  hooked  on  one 
of  the  ladder  rooms.  I is  an  earth-screw 
to  fix  the  bottom  of  the  ladders,  when  no 
other  fastening  presents  itself ; /,  a small 
rope  to  fasten  the  ladders  to  the  screw  I ; 2,  2,  the  frames,  Ac. 
Fig.  2 exhibits  an  end  elevation  of  the  machine. 

N.  B.  On  the  back  rails  K steps  may  be  fixed,  in  order  to 
assist  the  apparatus. 

The  Machine  at  Marly,  being  so  much  celebrated,  on  account 
of  its  magnificence  and  the  multiplicity  of  its  parts,  wc  shall 
here  give  some  account  of  it  from  Gregory’s  Mechanics.  This 
machine,  which  was  erected  by  one  Ranncquio.  of  the  country 
of  Liege,  and  began  to  work  in  1682,  is  situated  between  Marly 
and  the  village  dc  la  Chauss6e : in  that  place  the  river  is  barred 
up,  partly  by  the  machine,  and  partly  by  a dam  which  keeps  up 
the  water;  but  that  the  navigation  may  not  be  interrupted 
two  leagues  above  Marly  a canal  has  been  cut  for  the  passage 
of  boats  and  barges : there  has  also  been  erected  (about  30 
fathoms  from  the  machine)  a contrivance  called  an  ice-breaker 
to  prevent  floating  pieces  of  icc  or  timber  which  come  down 
the  stream  from  damaging  the  machine;  and  the  better  to 
secure  the  penstocks  and  the  channels  in  which  the  wheels 


move,  there  is  a grate  of  limber,  to  stop  whatever  may  come 
through  the  ioe-brcnkcr.  The  water  is  raised  to  its  destined 
height  by  means  of  14  wheels,  which  serve  to  work  the  pumps, 
by  three  different  stages : first,  from  the  river  to  a reservoir,  at 
the  elevation  of  IGO  English  feet  above  the  level  of  the  Seine  ; 
then  to  a second  reservoir,  346  feet  higher ; and  from  the  latter 
to  the  summit  of  a tower,  rather  more  than  533  feet  above  tho 
river.  The  breadth  of  the  machine  comprehends  14  jets,  or 
water-courses,  shut  by  sluices  or  penstooks,  which  arc  raised 
and  depressed  by  racks  ; and  in  each  of  these  jets  is  placed  a 
wheel : these  wheels  are  disposed  on  three  lines ; in  the  first, 
on  the  side  which  points  up  the  stream  there  are  seven,  six  in 
the  second,  and  only  one  in  the  third.  The  ends  of  the  axle  of 
each  wheel  go  beyond  their  bearing-pieces,  and  are  bent  into  a 
crank,  which  makes  a lever  of  two  feel;  and  it  is  to  be  observ- 
ed, that  the  crank  which  is  towards  the  mountain  sucks  and 
lifts  up  tho  water  of  the  river,  to  drive  it  into  the  first  cistern, 
and  the  other  crank  gives  motion  to  the  balances.  Six  of  the 
wheels  on  the  first  lioe  give  motion  by  one  of  their  cranks  to  an 
engine  of  eight  pumps,  without  reckoning  the  feeder:  these 
engines  are  compounded  of  a rrgulator,  at  each  end  of  which 
hangs  a square  piece  of  wood,  that  carries  and  directs  four 
pistons;  the  regulator  is  put  in  motion  by  two  beams  or 
leaders,  one  of  which  lying  along,  answers  to  the  crank  of  the 
wheel  and  a vertical  regulator,  and  the  other  hanging  down,  is 
united  to  the  same  regulator  and  to  the  balance.  Of  the  six 
wheels  we  have  mentioned,  there  are  five  which  by  their  other 
crank  give  motion  to  the  pumps  that  work  in  the  cistern  of  the 
first  lift,  by  means  of  horixontal  levers  and  chains  that  com- 
municate the  motion.  The  sixth  wheel,  which  is  the  first 
towards  the  dam,  moves  a long  chain  that  works  the  pumps  of 
one  of  the  wells  of  the  upper  cistern,  which  is  called  the  cis- 
tern of  the  great  chevalett.  Each  of  the  cranks  of  the  seventh 
wheel  of  the  first  line  moves  a chain  which  goes  to  the  first  cis- 
tern. The  six  wheels  of  the  second  line  move,  by  each  of  their 
cranks,  a chain  that  goes  to  the  upper  cistern,  which  (reckoning 
the  chain  that  comes  from  the  sixth  wheel  of  the  Grst  line) 
makes  13  chains.  These  chains  go  over  one  of  the  cisterns  of 
the  first  lift ; and  five  of  them  at  tho  same  time  give  motion  to 
the  pistons  of  thirty  pomps,  whilst  the  other  chains  go  on 
straight  to  the  upper  cistern.  Lastly,  tho  wheel,  which  is  on 
the  third  line,  by  each  of  the  cranks,  works  an  engine  of  eight 
sucking  and  lifting  pomps,  and  of  itself  supplies  one  conduit 
pipe.  The  seven  chains  of  the  wheels  of  the  first  line,  in  going 
along,  work  also  eight  sucking  pumps  placed  a little  below  tho 
cistern  of  the  first  lift,  because  in  that  place  there  are  the 
waters  of  a considerable  spring  brought  thither  by  an  aque- 
duct ; mid  these  same  chains  take  up  that  water  the  second 
time,  to  furce.it  by  49  pumps  into  the  upper  reservoir,  through 
two  conduit  pipes  of  eight  inches,  and  three  others  of  six  inches 
diameter.  The  thirty  pumps  of  the  cistern  of  the  first  lift  drive 
their  water  also  through  two  pipes  of  eight  inches  diameter, 
which  carry  it  into  the  upper  cistern.  The  water  raised  at  the 
two  cisterns  in  the  way  up  the  hill  discharges  itself  into  a great 
reservoir,  and  thence,  by  two  conduit  pipes,  of  a foot  diameter 
each,  it  runs  into  reservoirs  of  communication  to  be  distributed 
into  the  several  wells  or  little  cisterns  of  the  upper  cistern, 

! w hence  it  is  raised  by  82  pumps,  through  six  conduit  pipes  of 
eight  inches'  diameter,  up  into  the  tower  which  answers  to  the 
aqueduct.  The  eight  great  chains  that  go  straight  to  the  upper 
cistern,  without  moving  any  engines  by  the  way,  work  sixteen 
pumps  behind  the  upper  cistern,  to  bring  back  into  the  reser- 
voir of  the  said  cistern  the  water  which  is  lost  out  of  the  six 

fdpes  that  go  to  the  tower.  The  eight  engines  which  sack  and 
rfl  the  water  from  the  river  contain  64  pumps:  the  two  cis- 
terns in  the  way  up  the  bill  together  contain  79  pumps,  and  the 
npper  cisterns  82,  to  which  adding  the  sucking  pumps  called 
feeders,  and  the  8 others  which  arc  below  the  midway  cistern, 
and  besides  the  10  pumps  which  we  mentioned  as  placed  be- 
hind tho  upper  cistern,  the  machine  has  in  all  253  pumps.  The 
basin  of  the  tower  which  receives  the  water  raised  from  the 
river,  and  supplies  the  aqueduct,  is  010  fathoms  distant  from 
the  river.  The  water  having  run  along  an  aqueduct  of  36 
arches,  is  separated  into  different  conduits  which  lend  it  to 
Marly,  and  formerly  conveyed  it  also  to  Versailles  and  Trianon. 
Nuch  is  the  mechanism  of  the  machine  of  Marly.  Its  mean 
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produce  is  from  30,000  to  40,000  galloos  of  water  per  hour.  We 
uy  mean  produce,  becaase,  under  certain  favourable  circum- 
stance*, it  raises  more  than  GO.OOQ  gallons  per  hour.  Hut  dur- 
ing inundations,  or  when  the  Scino  is  fioxco,  when  the  water  is 
very  low,  or  when  any  repairs  arc  making,  the  machine  stops 
in  great  measure,  if  not  entirely.  The  annual  expense  of  the 
machine,  including  the  salaries  of  men,  kc.  is  about  £0  a day. 

MACLAUItlX,  Colin,  a very  celebrated  mathematician, 
was  born  in  Argylcshire,  in  February  1798.  In  his  12th  year 
he  is  said  to  have  made  himself  master  of  the  lirst  six  books  of 
Euclid  in  a few  days  without  any  assistance,  having  met  with 
the  book  by  accident,  and  studied  as  it  were  for  his  amusement. 
— In  1717  he  was  appointed  professor  of  mathematics  in  the 
Marischall  college,  Aberdeen,  and  was  soon  after  admitted  a 
fellow  of  the  Royal  Society,  of  which  lie  was  a very  useful  mem- 
ber. He  died  in  June,  1740,  in  the  48th  year  of  his  age.  He  was  a 
good  as  well  as  a great  man,  beloved  and  admired  by  the  great- 
est geniuses  of  his  lime,  by  Newton,  lloadly,  Clarke,  Folk.cs, 
Earl  Morton,  &c. 

MACUL.E,  in  Astronomy,  dark  spots  appearing  in  the 
luminous  faces  of  the  son,  moon,  and  even  some  of  the  planets. 
In  this  sense  the  macula:  stand  contradistinguished  from  the 
faculae,  which  are  luminous  spots.  The  solar  macula:  arc  of  an 
irregular  changeable  figure,  observed  first  by  Galileo  in  1GI0, 
soon  after  he  had  finished  his  telescope,  and  about  the  same 
time  by  Huygens  and  Hcvelius,  Mr.  Fiamstcad,  Cassini,  Kirch, 
kc.  Many  of  those  macula:  appear  to  consist  of  heterogeneous 
parts,  of  which  the  darker  and  more  dense  are  called  by 
Hevelius  nuclei,  and  are  encompassed  as  it  were  with  atmo- 
spheres somewhat  rarer,  and  less  obscure,  but  the  figure  both 
of  the  nuclei  and  entire  maculae  is  variable.  In  1644  Hevelius 
observed  a small  thin  macula,  which  in  two  days  extended  ten 
times  its  bulk,  appearing  withal  much  darker,  and  with  a 
larger  nuclens ; and  such  sudden  mutations  arc  frequent.  The 
nucleus  began  to  fail  sensibly  before  the  spot  disappeared,  and 
before  that  it  quite  vanished  it  broke  into  four,  which  in  two 
days  again  re-united.  Some  tnaculan  have  lasted  fifteen, 
twenty,  thirty,  but  seldom  forty  days  ; though  Kirch  observed 
one  in  1681,  which  remained  from  April  26lh  to  the  17th  of 
July.  The  spots  move  over  the  sun's  disc  with  a motion  some- 
what slower  nearer  the  limb  than  the  centre.  That  observed 
by  Kirch  was  twelve  days  visible  on  the  sun's  disc  ; for  fifteen 
days  more  it  lay  behind  it,  it  being  usual  to  return  to  the  litub 
whence  they  departed,  in  twenty-seven,  and  sometimes  in 
twenty-eight  days.  The  different  figures  of  the  solar  spots, 
varying  from  the  circular  form  to  the  respective  widths  of  an 
elliptical  shape,  is  produced  by  the  gradual  recession  of  the 
same  spots  from  the  middle  or  front  of  the  sun's  disc  to  his 
edge,  by  the  rotation  of  Ibis  stur  on  its  axis.  Various  hypo- 
theses have  been  invented  to  account  for  these  spots ; some 
considering  them  as  dark  clouds  floating  in  the  solar  atmo- 
sphere, others  as  real  excavations,  which  have  not  the  property 
of  propagating  light  as  the  other  parts  of  this  luminary,  the 
depth  of  some  of  them  having  been  estimated  at  more  than 
4000  miles,  and  their  orifices  much  exceeding  this  in  diameter  ; 
some  of  them,  indeed,  from  the  angle  they  subtend,  must  exceed 
in  size  the  whole  globe  of  the  earth. 

Dr.  ITcrschel  has  offered  some  conjectures  on  this  subject, 
in  the  Philosophical  Transactions  for  1795  and  1901 ; those 
variations  in  the  state  of  the  weather,  in  different  years,  may 
arise,  he  thinks,  from  the  greater  or  less  number  of  maculae  on 
tho  solar  disc. 

MADDER,  a rough  trailing  plant,  that  grows  wild  in  the 
south  of  Europe,  and  is  much  cultivated  in  England  and  Hol- 
land as  a dye-wood  for  calico  printers.  The  roots  afford  the 
dvc.  But  the  madder  of  Stnjrna  and  Cyprus  excels  for  its 
bright  and  beautiful  red  colour.  The  roots  of  the  plant,  after 
being  dog  up,  are  carefully  peeled,  and  dried  in  an  open  airy 
shade,  and  afterwards  in  a kiln,  in  the  same  way  as  hops  arc 
dried  in  Kent.  The  next  process,  of  pulverizing  or  chopping 
them,  was  long  a secret  with  the  Dutch;  but  wc  have  machines 
now  in  Glasgow  and  Manchester,  that  do  this  in  the  most  supe- 
rior style. 

MADREPORA,  in  Natural  History,  the  name  of  a genus 
of  submarine  substances,  belonging  to  the  order  Athoph>t:c. 

MADRIGAL  A short  amorous  poem  of  unequal  verses, 


not  confined  either  to  the  regularity  of  a sonnet,  or  to  the  point 
of  an  epigram.  A beautiful,  noble,  and  delicate  thought,  ex- 
pressed with  rlrgant  simplicity,  falls  under  this  denomination. 

MAGAZINE,  a place  in  which  stores  are  kept,  of  arms, 
ammunition,  provisions,  be. 

Magazine,  Powder,  ought  to  be  fire  and  bomb  proof;  semi- 
circular, GO  feet  within  tho  foundations,  being  8 feet  thick,  and 
8 high  to  the  spring  of  the  arch. 

Magazine,  Artillery,  in  a siege,  is  made  about  25  or  30 
yards  behind  the  battery,  towards  the  parallels,  and  at  least  3 
feet  under  ground. 

Magazine, is  also  a term  applied  to  a periodical  publication; 
as,  the  Imperial  Magazine,  the  Philosophical  Magazine,  be. 
The  number  of  these  monthly  publications  is  very  great,  and 
the  knowledge  they  diffuse  is  proportionate  to  their  numbers. 

MAGELLANIC  Clouds,  the  name  given  to  three  perma- 
nent whitish  appearances,  resembling  the  milky  way,  near  the 
south  pole,  being  distant  from  it  about  II  degrees. 

MAGI,  or  Magians,  an  ancient  religious  sect  in  Persia,  and 
other  eastern  countries,  who  maintained,  that  there  were  two 
principles,  the  one  the  cause  of  all  good,  the  other  the  cause  of 
all  evil ; and.  abominating  the  adoration  of  images,  worshipped 
God  only  by  fire,  which  they  looked  upon  as  the  brightest  and 
most  glorious  symbol  of  Orotnasdes,  or  the  Good  God ; as  dark* 
ness  is  the  truest  symbol  of  Ariraanius,  or  the  Evil  God.  This 
religion  was  reformed  by  Zoroaster.  Tba  sect  still  subsists  in 
Persia,  under  the  denomination  of  Gcurs. 

MAGIC,  originally  signified  only  the  knowledge  of  the  more 
sublime  parts  of  philosophy  ; but  as  the  magi  likewise  profess- 
ed astrology,  divination,  and  sorcery,  the  term  magi  became 
odious,  being  used  to  signify  on  unlawful,  diabolical  kind  of 
science,  nequired  by  the  assistance  of  the  devil  and  departed 
souls.  Natural  magic  is  only  the  application  of  natural  philo- 
sophy to  the  production  of  surprising  but  yet  natural  effects. 

Magic  Square,  is  a square  divided  into 
cells,  in  which  the  natural  numbers  from  1 to 
tho  proposed  square  are  so  posited,  that  the 
sum  of  each  row,  whether  taken  horizontally, 
vertically,  or  diagonally,  is  equal  to  a certain 
given  number;  thus,  in  the  annexed  figure, 
which  contains  9 celts,  the  sum  of  the  numbers 
in  each  row  is  equal  to  15. 

De  Lahire  gives  the  following  rule  for  filling  up  the  cells  in 
any  square  consisting  of  an  odd  number  of  units,  viz. 

Place  the  least  term  1, 
in  tho  cell  immediately 
under  the  middle  or  cen- 
tral one,  and  the  rest  of 
the  terms,  in  their  natural 
order,  in  a descending 
diagonal  direction,  till 
they  run  off  either  at  the 
bottom  or  on  the  side. 
When  the  number  runs 
off  at  the  bottom,  carry 
it  to  the  uppermost  cell 
which  is  not  occupied,  of 
the  same  column  that  it 
would  have  fallen  in  be- 
low, and  then  proceed, 
descending  diagonally  again  as  far  as  you  can,  or  till  the  num- 
bers cither  ran  off  at  the  bottom  or  side,  or  are  interrupted  by 
coming  at  a cell  already  filled.  When  any  number  runs  off  at 
the  right  band  side,  then  bring  it  to  the  farthest  cell  on  the  left 
hand  of  the  same  row  or  line  it  would  have  fallen  iu  towards 
the  right  hand ; and  when  the  progress  diagonally  is  inter- 
rupted, by  meeting  with  a cell  already  occnpicd  by  some  other 
number,  then  descend  diagonally  to  the  left  from  this  cell  till 
an  empty  one  is  met  with,  where  enter;  and  thence  proceed  as 
before.  This  rule,  with  reference  to  the  above  square,  will  be 
readily  understood  by  the  ingenious  reader  without  further 
explanation. 

Magic  Square  of  Squares,  is  an  extension  given  to  the  magic 
square,  by  Dr.  Franklin.  Here  a great  square  of  25G  little 
squares,  in  which  all  the  numbers  from  1 to  1G3  or  256,  arc 
placed  in  16  columns,  which,  taken  either  horizontally  or  ver- 
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tically,  possess  several  curious  properties,  but  which  we  are 
obliged  to  omit  detailing,  for  the  introduction  of  more  im- 
portant matter. 

Magic  Circle  of  Circles,  Is  an  invention  of  Dr.  Franklin’s, 
founded  on  the  same  principles  and  possessing  similar  proper- 
ties  to  the  tnagic  square  of  squares,  by  the  same  author.  This 
consists  of  eight  concentric  circles  and  eight  radii,  in  the  cir- 
cumferences of  which  all  the  natural  numbers  from  12  to  76  are 
so  posited,  that  the  sum  of  the  number  in  each  circumference, 
together  with  the  central  number  12,  is  equal  to  360;  and  the 
numbers  in  each  radius,  including  always  the  central  number, 
also  is  equal  to  360.  Besides  the  above,  these  circles  possess 
several  other  curious  properties.  The  position  of  the  numbers 
in  each  radius  is  as  below,  beginning  with  the  outward  num- 
ber, and  proceeding  thence  towards  the  centre,  which  is  always 
12,  and  common  to  each  radius. 
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Here  the  successive  horizon  lines  will  represent  the  several 
circumferences,  and  the  vertical  ones  the  radii,  the  sums  in 
each  being  360. 

MAUN  A CHARTA,  the  great  charter  of  the  liberties  of 
Kngland,  and  the  basis  of  our  laws  and  privileges.  It  was 
first  obtained  by  the  barons,  sword  in  hand,  from  king  John, 
and  was  ratified  by  various  subsequent  kings. 

MAGNESIA.  This  is  a family  of  minerals  which  compre- 
hends all  tho  combinations  of  magnesia  with  acids.  When 
freed  from  extraneous  matters,  magnesia  is  a powdery  sub- 
stance of  a limpid  white  colour. 

Epsom  Salu,  or  Sulphate  of  Magnesia,  consists  of  magnesia 
in  conjunction  with  sulphuric  acid.  It  is  said,  that  Epsom 
salts  have  been  found  in  the  Alps  and  in  Switzerland  under  a 
powdery  form,  and  sometimes  even  in  masses,  or  n stale  of 
incrustation  on  stones  and  rocks.  They  are.  however,  chielly 
found  dissolved  in  mineral  waters,  and  particularly  in  those  at 
Epsom  in  Surrey  and  Seidlitz  in  Bohemia.  Their  taste  is  biller 
and  unpleasant  Sa  little  are  they  affected  by  exposure  to  the 
air,  that  tho  Abb6  Hniiy  kept  some  by  him  for  more  tlinu  12 
years  without  any  sensible  alteration.  These  salts  arc  much 
used  in  medicine,  and  arc  sometimes  manufactured  from  the 
waters  of  Epsom  and  Seidlitz,  hat  more  frcqacntly  and  in  mnch 
greater  abundance  from  sea  water.  The  magnesia  of  the 
shops  is  prepared  by  dissolving  Epsom  salts  in  water,  and 
adding  to  the  solution  half  their  weight  of  potash.  Tho  suit, 
stance  that  sinks  to  the  bottom  is  magnesia  ; ami  this,  washed 
with  a sufficient  quantity  of  water  and  dried,  has  the  appear- 
ance of  a light,  soft,  and  white  powder,  of  insipid  taslc  Mag- 
nesia is  used  in  medicine,  both  in  a simple  state  and  when 
calcined  or  burnt.  It  fs  also  employed  in  some  chemical  pro- 
cesses; and  is  in  considerable  request  in  the  manufacture  of 
enamel  and  porcelain.  If  putrid  water  be  agitated  with  a 
small  quantity  of  magnesia,  it  will  lose  a considerable  portion 
of  its  bad  taste  and  smell. 

MAGNET.  Loadstone,  a ferruginous  stone,  which  is  en- 
dowed with  the  property  of  attracting  iron,  of  pointing  itself  in 
a certain  direction,  and  of  communicating  the  same  property 
to  iron  or  steel  bars.  See  Mariner’s  Compass. 

The  Poles  of  a Magnet,  are  those  points  which  seem  to 
possess  the  greatest  power,  or  in  which  all  the  virtue  appears 
to  be  concentrated.  The  Magnetieal  Meridian,  is  a vertical 
circle  in  Ibc  heavens,  which  intersects  the  horizon  in  tho  points 
to  which  tho  magnetic  needle  when  at  rest  directs  itself.  The 
Axis  of  a Magnet,  is  a right  line  which  passes  from  one  pole  to 
another.  The  Equator  of  a Magnet,  is  a line  perpendicular  to 
the  axis,  and  exactly  betwoen  the  poles. 

The  distinguishing  and  characteristic  properties  of  a magnet 
•re  as  follows:—!.  Its  attractive  and  repulsive  power.  2.  Its 


directive  power.  3.  Its  dip  or  inclination  to  a point  above  or 
below  the  horizon.  4.  Its  power  of  communicating  its  own 
properties  to  certain  other  bodies. 

Phenomena  of  the  Magnet. — These  are  numerous,  but  some  of 
the  principal  are  as  follows: — 1.  A magnet,  when  freely  sup- 
ported by  a thread,  or  in  a light  vessel  on  water,  will  place 
itself  in  a direction  nearly  coinciding  with  the  poles  of 
the  earth.  2.  This  direction  of  tho  needle  is  not  the  same  in 
all  parts  of  the  world,  nor  in  the  same  place  at  different  limes. 
3-  A needle,  not  magnetised,  being  exactly  balanced,  will,  if 
touched  by  a magnet  so  as  to  communicate  that  property  to  it, 
have  its  equilibrium  destroyed,  one  of  its  extremities  dipping 
considerably  below  the  horizontal  plane.  4.  The  centres  of 
action  of  a magnet  are  at  a small  distance  from  its  extremities, 
and  the  law  of  attraction  from  these  centres  is  reciprocally  as 
the  squares  of  the  distances*  6-  When  a magnetic  needle  is 
put  out  of  its  natural  line  of  direction,  the  force  with  which  it 
tends  to  regain  that  position  varies  as  tho  sine  of  the  angle 
subicnded  by  its  natural  direction  and  that  in  which  it  is 
placed.  6.  In  every  magnet  there  are  two  poles,  of  which  the 
one  points  northwards,  the  other  southwards;  and  if  the  mag- 
net be  divided  into  any  number  of  pieces,  the  two  poles  will 
be  found  in  each  piece.  The  poles  of  a magnet  may  be  found 
by  holding  a very  fine  short  needle  over  it,  for  where  the  poles 
are,  the  needle  will  stand  upright,  but  no  where  else. 

Thus,  in  lig.  I,  of  the  horse-shoe  magnet,  N indicates  the 
north,  and  S the  south  pole  of  the  magnet.  By  the  following 
method  also,  the  situation  of  the  poles,  and  the  direction  of  the 
(supposed)  magnetic  effluvia  passing  out  of  the  stone,  may  be 
exhibited  :— Strew  about  the  poles  of  the  stone  on  every  side, 
iron  ur  steel  Glings  on  a sheet  of  white  paper  ; these  small  par- 
ticles will  he  affected  by  the  effluvia  of  the  atone,  and  be  so 
disposed  as  to  shew  the  coarse  and  direction  of  the  magnetic 
particles  in  every  part.  Thus,  6 g.  2,  in  the  middle  of  each  pole, 
Fig.  I.  Fig . 2. 


it  appears  to  go  nearly  straight  on ; towards  the  sides  it  pro- 
ceeds in  lines  more  and  more  curved,  till  at  last  the  curve- 
lines from  both  poles  exactly  Hireling  and  coinciding,  form 
numberless  curves  on  each  side,  nearly  of  a circular  figure. 

A small  artificial  magnet  may  be  used  in  this  experiment, 
instead  of  the  real  magnet,  with  a similar  effect,  if  the  tabic 
on  which  the  paper  rests  recives  a few  gentle  knocks,  so  as  to 
shake  the  tilings  a little,  otherwise  the  action  of  the  magnet  will 
not  be  sufficient  to  dispose  properly  those  particles  which  lie 
at  a considerable  distance. 

7.  These  poles,  in  different  parts  of  the  globe,  are  differently 
inclined  towards  a point  under  the  horizon.  8-  These  poles, 
though  contrary  to  each  other,  help  mutually  towards  the  mag- 
net’s attraction,  and  suspension  of  iron.  0.  If  two  magnets  be 
spherical,  one  will  torn  or  conform  itself  to  the  other,  as  either 
of  them  would  do  to  the  earth ; and  after  they  have  so  con- 
formed or  turned  themselves,  they  have  a tendency  to  ap- 
proach or  join  each  other ; hut  if  placed  in  a contrary  position, 
they  repulse  each  other*  10.  If  a magnet  be  cut  through  the 
axis,  the  segments  or  parts  of  tho  stone,  which  before  were 
joined,  will  now  repel  each  other.  II.  If  (he  magnet  be  cut 
perpendicular  to  its  axis,  the  two  points  which  were  before 
conjoined,  will  become  contrary  poles  ; one  in  the  one,  and  one 
in  the  other  segment.  12.  Iron  receives  virtue  from  the  mag- 
net by  application  to  it,  or  barely  from  an  approach  towards 
it,  though  it  do  not  touch  it;  and  the  iron  receives  its  virtue 
variously,  according  to  the  parts  of  the  stone  it  is  made  to 
touch,  or  even  approach  to.  13.  If  an  oblong  piece  of  iron  bo 
any  way  applied  to  the  stone,  it  receives  virtue  from  it  only 
lengthways.  14*  A needle  touched  by  a magnet  will  turn  it« 
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end  the  same  way,  towards  the  pole*  of  the  world,  as  the  mag- 
net itself  does.  16.  Neither  the  magnet,  nor  needles  touched 
by  it,  conform  their  pole*  exactly  to  those  of  tho  world,  bat 
hare  usually  some  variation  from  them  ; and  this  variation  is 
different  in  different  places,  and  at  divers  times  in  the  same 
places.  10.  A magnet  will  take  up  much  more  iron,  when 
armed  or  capped,  than  it  can  alone.  17.  A strong  magnet  at 
the  least  distance  from  a smaller  or  a weaker,  cannot  draw  to 
it  a piece  of  iron  adhering  actually  to  such  a smaller  or  weaker 
stouo  ; but  if  it  touch  it,  it  can  draw  it  from  the  other:  but  a 
weaker  magnet,  or  even  a small  piece  of  iron,  can  draw  away 
or  separate  a piece  of  iron,  contiguous  to  a larger  or  stronger 
magnet.  18.  In  north  latitudes  the  south  pole  of  a magnet  will 
raise  up  more  iron  than  its  north  pole.  19.  A plate  of  iron 
only,  but  no  other  body  interposed,  can  impede  the  operation 
of  the  magnet,  either  as  to  its  attractive  or  directive  quality. 

20.  The  power  or  virtue  of  a magnet  may  bo  impaired  by 
lying  long  in  a wrong  position,  as  also  by  rust,  wet,  Ac.  and 
may  be  quite  destroyed  by  fire,  lightning,  Ac.  21.  A wire 
being  touched  from  end  to  end  with  one  pole  of  a magnet,  the 
end  at  which  you  begin  will  always  turn  contrary  to  the  pole 
that  touched  it;  and  if  it  be  again  touched  the  same  way  with 
the  other  pole  of  the  magnel.it  will  then  be  turned  the  contrary 
way.  22.  If  a piece  of  wire  be  touched  in  the  middle  with 
only  tho  pole  of  the  qtagnet.  without  moving  it  backward*  or 
forwards,  in  that  place  will  be  the  pole  of  the  wire,  and  the 
two  ends  will  be  the  other  pole.  23.  If  a magnet  be  healed 
red-hot,  and  again  cooled,  either  with  its  south  pole  towards 
the  north,  in  a horizontal  position,  or  with  its  south  pole  down- 
wards in  a perpendicular  position,  its  poles  will  be  changed. 
24.  Hard  iron  tool*  well  tempered,  when  heated  by  a brisk 
attrition,  as  tiling,  turning,  Ac.  will  attract  thin  tilings,  or  chips 
of  iron,  steel,  Ac.  and  hence  we  observe  that  files,  punches, 
augres.  Ac.  have  a small  degree  of  magnetic  virtue. 

26.  The  iron  bars  of  windows,  Ac.  which  have  stood  a long 
time  In  an  erect  position,  grow  permanently  magnctical;  the 
lower  end*  of  such  bars  being  the  north  pole,  and  the  upper 
end  the  south  pole.  2 G.  Tongs  and  fireforks,  by  being  often 
heated,  and  set  to  cool  agRin,  in  a pasture  nearly  erect,  have 
gained  this  magnetic  property.  Sometimes  iron  bars,  by  long 
standing  in  a perpendicular  position,  have  acquired  the  mag- 
netic virtue  in  a surprising  degree.  A bar  abont  ten  feet  long 
and  three  inches  thick,  supporting  the  summer  beam  of  a room, 
was  able  to  turn  the  needle  at  eight  or  ten  feci  distance,  and 
exceeded  a loadstone  of  three  pounds  and  a half  weight ; from 
the  middle  point  upwards  it  was  a north  pole,  and  down- 
wards a south  pole. 

27.  A needle  well  touched,  it  is  known,  will  point  nearly 
north  and  south  ; but  if  it  have  one  contrary  touch  of  the  same 
stone,  it  will  be  deprived  of  its  faculty,  and  by  another  such 
touch  it  will  have  its  poles  interchanged. 

28.  A magnet  acts  wilh  equal  force  in  vacuo  as  in  the  open 
air.  The  smallest  magnets  have  usually  the  greatest  power 
in  proportion  to  their  bulk.  A large  magnet  will  seldom  take 
up  above  three  or  four  times  its  own  weight,  while  a small  one 
will  often  take  up  more  than  ten  times  its  weight.  A magnet 
worn  by  Sir  Isaac  Newton  in  a ring,  and  which  weighed  only 
3 grains,  would  take  op  740 grains,  or  almost  260  times  its  own 
weight.  A magnetic  bar  made  by  Mr.  Canton,  weighing 
10  oz.  12dwts.  look  np  more  than  79  ounces  ; and  a flat  semi, 
circular  steel  magnet  weighing  1 oz.  13dwts.  took  up  an  iron 
wedge  or  90  ounces. 

Armed  Magnet,  denotes  one  that  is  capped,  cased,  or  set  on 
iron  or  steel,  to  make  it  take  up  a greater  weight,  and  also 
more  readily  to  distinguish  its  poles, 
is  mounted  with  two  pieces  of  iron, 
which  are  called  the  armature.  Tho 
figure  represents  an  armed  magnet, 
where  A B is  the  loadstone ; C D, 

C D,  arc  the  armature,  or  the  two 
pieces  of  soft  iron,  to  the  projec- 
tions of  which,  D,  D,  the  iron  weight 
B is  to  be  applied.  The  dots  B,  L,  d, 

L,  rf,  represent  the  brass  box,  with 
a ring  at  E,  by  which  tho  armed 
magnet  may  be  suspended. 


Artificial  Magnet,  is  a bar  of  iron  or  steel  impregnated  with 
the  magnetio  fluid,  and  possessing  all  the  properties  of  the  mag- 
net itself,  and  commonly  in  a much  higher  degree.  There  aro 
various  methods  of  communicating  the  power  of  a magnet  to 
bars  of  iron  and  steel,  whereby  these  last  become  themselves 
magnets,  and  capable  of  again  transmitting  their  power  to 
others,  and  so  on.  There  are  also  several  wavs  of  making 
artificial  magnets  without  the  assistance  of  any  magnet  what- 
ever. Procure  a dozen  bars,  six  of  soft  steel  and  six  of  hard  ; 
the  former  to  he  each  three  inches  long,  i of  an  inch  broad, 
and  the  20th  of  an  inch  thick,  with  two  pieces  of  iron,  each  half 
the  length  of  one  of  the  bars,  but  of  the  same  breadth  and 
thickness,  and  the  six  hard  bars  to  be  each  6J  inches  long, 

\ an  inch  broad,  and  ^,ths  of  an  inch  thick,  with  two  pieces  of 
iron  half  the  length,  but  the  whole  breadth  and  thickness,  of 
one  of  the  hard  bars ; and  let  all  the  bars  be  marked  with  a line 
quite  round  them  at  one  end.  Then  take  up  an  iron  poker 
and  tongs,  or  two  bars  of  iron,  the  larger  they  are  and  the 
longer  they  have  been  used,  the  better ; and  fixing  the  poker 
upright  between  the  knees,  hold  to  it  near  the  top,  one  of  the 
soft  bars,  having  its  marked  end  downwards,  by  apicccof  sew- 
ing silk,  which  mast  he  pulled  tight  by  the  left  hand,  that  the 
bar  may  not  slide  ; then  grasping  the  tongs  with  the  right  hand 
a little  below  the  middle,  and  holding  them  nearly  in  a vertical 
position,  let  the  bar  be  stroked  by  the  lower  end  from  the  bot- 
tom to  the  lop,  about  ten  limes  on  each  side,  which  will  give  it 
a magnetic  power  sufficient  to  lift  a small  key  at  the  marked 
end.  which  end,  if  the  bar  were  suspended  on  a point,  would 
torn  towards  the  north,  and  is  therefore  called  the  north  polo; 
and  the  unmarked  end  is  for  the  same  reason  called  tho  south 
pole:  four  of  the  soft  bars  being  impregnated  after  this  man- 
ner, lay  two  of  them  parallel  to  each  other,  at  one-fourth  of  an 
inch  distance,  between  the  two  pieces  of  iron  holding  them,  a 
north  and  south  pole  against  each  piece  of  iron;  then  take  two 
of  the  four  bars  already  made  magnctical,  and  place  them 
together  so  as  to  make  a double  bar  in  thickness,  the  north 
pole  of  one  even  with  the  south  pole  of  the  other;  and  tho 
remaining  two  being  put  to  these,  one  on  each  side,  so  as  to 
have  two  north  and  two  south  poles  together,  separate  the 
north  from  the  south  poles  at  one  end  by  n large  pin,  and  place 
them  perpendicularly  with  that  end  downwards  on  (lie  middle 
of  one  of  the  parallel  bars,  two  north  poles  towards  it*  south 
end,  and  the  two  south  poles  towards  its  north  end  ; slide  them 
three  or  four  times  backward  and  forward  the  whole  length  of 
the  bar;  then  removing  them  from  the  middle  of  tills  bar,  place 
them  on  the  middle  of  the  other  bar,  as  before  directed,  and  go 
over  that  in  the  same  manner;  then  turn  both  the  bars  the 
other  side  upwards,  and  repeat  the  former  operation ; this  being 
dune,  take  the  two  from  between  the  pieces  of  iron,  and  placing 
the  two  outermost  of  the  touching  bars  in  (heir  stead,  let  tho 
other  two  be  the  outermost  of  the  four  to  touch  these  with  ; and 
this  process  being  repeated  till  each  pair  of  bars  have  been 
touched  three  or  four  times  over,  will  give  them  a con- 
siderable magnetic  power.  Put  the  half  dozen  together  after 
the  manner  of  the  four,  and  touch  them  with  two  pair  of  tho 
hard  bars  placed  between  their  irons,  at  the  distance  of  about 
half  an  inch  from  each  other;  then  lay  the  soft  bars  aside,  and 
with  the  four  hard  one*  let  the  other  two  be  impregnated, 
holding  the  touching  bar*  apart  at  the  lower  end  near  two- 
tenths  of  an  inch  ; to  which  distance  let  them  be  separated 
after  they  arc  set  on  the  parallel  bar,  and  brought  together 
again  before  they  arc  taken  off:  this  being  observed,  proceed 
according  to  the  method  described  above,  till  each  pair  has 
been  touched  two  or  three  times  over;  but  as  (hi*  vertical  way 
of  touching  a bar  will  not  give  it  quite  so  much  of  the  magnetio 
virtue  as  it  will  receive,  let  each  pair  be  now  touched  once  or 
twice  over,  in  their  parallel  position,  between  the  irons,  with 
(wo  of  the  bars  held  horizontally,  or  nearly  so,  by  drawing  at 
the  same  time  the  north  end  of  one  from  the  middle  over  the 
*outh  end,  and  the  south  of  the  other  from  the  middle  over  the 
north  end  of  a parallel  bar;  then  bringing  them  to  the  middle 
again  without  touching  the  parallel  bar,  give  three  or  four  of 
these  horizontal  strokes  to  each  side.  The  horizontal  touch, 
after  the  vertical,  will  make  the  bars  as  strong  as  they  pos- 
sibly can  be  made,  as  appears  by  their  not  receiving  aoy  addi- 
tional strength,  when  the  vertical  touch  is  given  by  a great 
7 P 
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number  of  bars,  and  the  horizontal  by  those  of  a superior 
magnetic  power. 

This  whole  process  may  be  gone  through  in  about  half  an 
hour ; and  each  of  the  large  bars,  if  well  hardened,  may  be 
made  to  lift  twenty-eight  Troy  ounces,  and  sometimes  more. 
And  when  these  bars  arc  thus  impregnated,  they  will  give  to  a 
bard  bar  of  the  same  size  its  full  virtue  in  less  than  ten  minutes  ; 
and  therefore  will  answer  nil  Ilia  purposes  of  magnetism  in 
navigation  and  experimental  philosophy,  much  better  than  the 
loadstone,  which  has  nut  a power  sufficient  to  impregnate  hard 
bards.  The  half  dozen  being  put  into  a case  in  such  a man- 
ner as  that  no  two  poles  of  the  same  name  may  be  together, 
and  their  irons  with  them  ns  one  bnr,  they  will  retain  the  vir- 
tues they  received  ; but  if  their  power  should,  by  making 
experiments,  be  ever  so  far  impaired,  it  may  he  restored  with- 
out any  foreign  assistance  in  a few  minutes.  And  if  perchance 
a much  larger  set  of  bars  should  be  required,  these  will  com- 
municate to  them  a sufficient  power  to  proccd  with  ; and  they 
may  in  a short  time,  by  the  same  method,  be  brought  to  their 
full  strength — Harlow,  Phil.  Tran. 

To  illustrate  the  magnctical  inclination  or  dip  of  the  needle, 
take  a globular  magnet,  or,  which  is  more  easily  procured,  an 
oblong  one,  like  8.  X.  in  the  figure  ; the  extremity  X,  of  which 
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is  the  north  pole  ; the  other  extremity.  S,  is  the  south  pole, 
and  A is  the  middle  or  equator;  place  it  horizontally  upon  a 
table  C I),  then  take  another  small  oldong  magnet,  ns,  viz.  a 
bit  of  steel  wire,  or  a small  sewing  needle  magnetized,  and 
suspend  it  by  means  of  a fine  thread  tied  to  its  middle,  an  as  to 
fcmaiu  in  an  horizontal  position  when  not  disturbed  by  the 
vicinity  of  iron,  or  other  magnet.  Now,  if  the  aamo  small 
magnet  being  held  by  the  upper  part  of  the  thread,  be  brought 
lust  over  the  middle  of  the  large  magnet  within  two  or  three 
inches  of  it,  the  former  will  turn  its  south  pole  t,  towards  the 
north  pole  X of  the  large  magnet,  and  its  north  pole  * towards 
the  south  pole  S of  the  large  one.  It  will  be  farther  observed, 
that  the  small  magnet,  while  kept  just  over  the  middle  of  the 
large  one,  will  remain  painllcl  to  it;  for  since  the  poles  of  the 
small  magnet  are  equally  distant  from  the  contrary  poles  of  the 
large  magnet,  they  are  equally  attracted.  But  If  the  small 
magnet  he  moved  a little  nearer  to  one  end  than  to  the  other 
of  the  large  magnet,  then  ono  of  its  poles,  viz.  that  which  is 
nearest  to  the  contrary  pole  of  the  large  magnet,  will  be  incliiud 
c fotmwarth.  and  of  course  the  other  pole  will  he  elevated  above 
the  horizon.  It  is  evident  that  this  inclination  will  increase 
according  as  the  small  magnet  is  placed  near  to  one  of  the 
poles  of  the  large  one,  because  the  attraction  of  the  nearest  will 
have  more  power  upon  it.  If  the  small  magnet  be  brought 
just  opposite  to  one  of  the  poles  of  the  large  magnet,  it  will 
turn  the  contrary  pole  towards  it,  and  will  place  itself  in  the 
same  straight  line  with  the  axis  of  the  large  magnet. 

This  simple  experiment  will  enable  the  render  to  comprehend 
easily  the  phenomena  of  the  magnetic  inclination,  or  of  the 
(lipping  needle  upon  the  surface  of  the  earth;  for  it  is  only 
necessary  to  imagine,  that  the  earth  is  a large  magnet,  (as  it  in 
fact  appears  to  be.)  and  that  any  magnet,  or  magnetic  needle 
commonly  used,  is  the  small  magnet  employed  in  the  fore- 
going experiment.  The  direction  of  tho  dipping  needle  in  any 
place  is  called  the  magnetic  line. 

The  best  shape  of  a 
magnetic  needle  is  repre-  -«a«ww*aaiOv 
sen  ted  io  these  two  figures,  Q 

the  first  of  which  shews  — 

the  upper  side,  and  the  »- 
second  shews  a lateral 
view  of  the  needle,  which 
is  mode  of  steel,  having  a pretty  large  hole  in  the  middle,  to 
which  a conical  piece  of  agate  is  adapted  by  means  of  a brass 


piece  O,  into  which  the  agate  is  fixed.  The  apex  of  this  hollow 
cap  rests  upon  the  point  of  a pin  F,  which  is  fixed  io  the  centre 
of  the  box,  ami  upon  which  the  needle,  being  properly  balanced, 
turns  very  nimbly.  For  common  purposes,  these  needles  have 
a conical  perforation  made  in  the  steel  itself,  or  in  n piece  of 
brass,  winch  is  fastened  in  the  middle  of  the  needle. 

The  dipping  needle,  though  of  late  much  improved,  is  how- 
ever still  far  from  perfection.  The  general  mode  of  construct- 
ing it  is.  to  pass  an  axis  quite  through  the  needle,  to  let  the 
extremities  of  this  axis,  like  those  of  the  beam  of  a balance, 
rest  upon  its  supports,  so  that  the  needle  may  move  itself  ver- 
tically round,  and.  when  situated  in  the  magnetic  meridian,  it 
may  place  itself  iu  the  magnetic  line.  The  degrees  of  iiir/Mia,i0M 
are  shewn  upon  a divided  circle,  in  the  centre  of  which  the 
needle  is  suspended-  This  figure  repre- 
sents a dipping  needle  of  the  simplest 
construction A B is  the  needle,  the  axis 
of  which  F E rests  upon  the  middle  of 
two  lateral  bars  CD.  CD,  which  are 
made  to  the  frame  that  contains  the 
divided  circle  A 1 B K This  machine  is 
fixed  on  a stand  G,  but  when  used  at  sea 
it  is  suspended  by  a ring  H,  so  as  to  bang 
perpendicularly.  When  the  instrument 
is  furnished  with  a stand,  a spirit  level  O 
is  generally  annexed  to  it,  and  the  stand 
has  three  screws,  by  which  the  instrument  is  situated,  so  that 
the  centre  of  the  needle,  and  the  division  of  90  on  the  lower 
psrt  of  the  divided  circle,  may  be  exactly  in  the  same  time 
perpeudicular  to  the  horizon. 

An  Account  of  the  Experiment#  of  Peter  Barlow,  of  the  Banal 

Military  Academy,  i m the  Magnetism  induced  or  exhibited  in 

Iron  and  other  Metals  by  rotation. 

Availing  himself  of  one  of  the  turning  lathes,  in  the  royal 
arsenal,  an  attempt  was  made  by  this  gentleman  to  ascer- 
tain whether,  by  giving  to  an  iron  body  a rapid  rotation, 
any  ebango  could  be  distinguished  io  its  magnetic  state 
during  the  motion,  or  slier  It  had  subsided ; accordingly, 
a small  howitzer  shell  was  attached  to  a lathe,  admitting 
of  a rapid  motion,  and  a small  compass  being  placed  very 
near  to  It,  it  was  perceived  at  once  that  the  needle  was  con- 
siderably deflected,  hut  it  returned  to  its  original  direction 
as  soon  as  the  motion  ceased.  A thirteen-inch  shell  was 
then  fixed  to  the  mandrel  of  on®  of  tho  large  lathes  worked  by 
the  steam  engine,  and  the  effect  obtained  was  of  course  propor- 
tionably  greater.  In  fact,  with  this  shell,  the  direction  or  tho 
needle  was,  in  maoy  cases,  reversed  by  the  motion  of  the  for- 
mer; but  there  were  other  points  in  which  no  motion  could  be 
observed. 

Moreover,  in  several  instances  tho  deviation  of  the  nee- 
dlo  was  made  in  a contrary  way  to  what  it  was  iu  others, 
varying  in  quantity  as  stated  above,  from  zero  to  180°,  accord- 
ing to  the  situation  of  the  needle ; the  distance  and  the  rate  of 
motion  being  the  same.  In  all  cases,  by  reversing  the  motion 
of  the  shell,  the  deviation  was  reversed  also  ; so  that  if  with  the 
shell  turning  one  way.  ibe  needle  deviated  to  the  esst,  it  devia- 
ted to  the  west  when  the  shell  was  turned  in  an  opposite  direc- 
tion ; and  in  all  eases  daring  the  rotation  of  the  shell,  the  nee- 
dle preserved  its  deviating  direction  remarkably  steady,  vis. 
without  sny  kind  of  oscillation  or  tremor;  but  the  moment  the 
motion  ceased,  it  returned  to  its  original  and  true  hearing.  The 
effect  produced  was  therefore  temporary,  and  depended  entire- 
ly on  the  velocity  of  rotation. 

These  were  all  the  deductions  of  any  importance  drawn 
from  the  first  series  of  experiments  ; and  as  the  steam-engines 
were  not  set  to  work  again  for  some  time,  no  farther  obser- 
vations were  made,  till  Mr.  Barlow,  finding  himself  embar- 
rassed with  the  iron  work  of  the  lathes  and  other  machines,  bad 
an  apparatus  constructed,  which  he  erected  on  his  own  pre- 
mises, and  by  means  of  which  be  at  length  succeeded  la 
deducing  the  laws  which  regulate  and  determine  the  direction 
of  tho  needle  in  all  cases,  and  in  all  situations.  The  result# 
have  been  presented  to  the  Royal  Society,  and  the  fol- 
lowing eoncise  account  of  them  may  be  acceptable  to  onr 
readers • 
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This  apparatus  con* 
gists  of  a frame,  a a, 
resembling  that  on 
which  the  cylinder  of 
an  electrical  machine  is 
bung ; the  ball  B sup- 
plying the  place  of  the 
cylinder,  the  diameter 
of  the  ball  or  shell  was 
eight  inches,  and  its 
weight  about  30  ih.  A 
strong  table  eccc,  fixed 
with  its  feet  into  the 
ground,  the  lloor  of  the 
room  being  cut  away 
so  as  to  prevent  any 
shaking  of  the  floor  or 
walls.  Tbe  diameter 
of  the  larger  wheel  D 
was  18  inches  ; of  the 
smaller  E,  three  inches; 
and  the  handle  P might  he  turned  with  case  twice  in  a second, 
which  gave  about  720  revolutions  per  minute  to  the  shell.  A 
stand  G,  made  heavy  by  being  loaded  with  sand,  had  a small 
platform  H attached  ; it  might  be  brought  up  close  to  the  shell, 
and  the  suspended  compass  H,  surrounded  by  a glass  tube  K, 
placed  near  the  same,  at  any  azimuth,  and  on  cither  side. 
Moreover,  there  were  several  holes  in  the  tabic,  which  enabled 
the  experimenter  to  screw  down  the  frame  itself  in  any  azi- 
muth, by  means  of  the  fly  nuts  1 1.  The  ball  could  only  revolve 
with  Its  axis  horizontal,  bat  it  could  be  made  to  revolve  direct 
or  reverse  at  pleasure.  The  platform  might  he  depressed  or 
raised  to  any  heigbt,  and  tho  needle  thus  placed  over  or  under 
any  proposed  point  of  the  shell- 

Tilings  being  thus  prepared,  the  platform  was  first  placed  in 
the  horizontal  plane  of  the  ball's  axis,  and  the  needle  placed 
successively  at  every  point  all  round.  And  it  appeared  that 
whatever  might  be  tbe  azimuth  of  the  needle,  (provided  it  was 
neutralized  by  the  magnet,  L,  from  the  directive  power  of  the 
earth,)  on  turning  the  ball,  the  north  end  of  the  needle  approach- 
ed towards  it  when  the  motion  was  towards  the  needle,  but 
receded  when  the  motion  was  from  the  needle.  That  is.  when  the 
upper  part  of  the  shell,  by  the  revolution,  descended  towards 
the  needle,  the  north  end  of  the  needle  approached  towards  the 
shell;  but  when  the  ball  revolved  in  an  opposite  direction,  then 
the  south  end  of  the  needle  approached,  or  the  north  end 
receded. 

When  the  needle  was  carried  round  the  shell  in  a vertical 
circle,  ascending  10°  each  time,  the  following  results  were  ob- 
served, (the  needle  being  in  every  case  neutralized,  and  placed 
parallel  to  the  axis  of  rotation,)  viz.  from  tbe  horizon  to  an 
altitude  of  about  64°,  tho  needle  placed  itself  perpendicularly 
to  the  axis  of  the  north  end,  passing  tbe  contrary  way  to  that  in 
which  the  motion  of  the  shell  was  made  ; from  64°  to  00°,  or  to 
the  zenith  of  the  ball : tbe  needle  also  placed  itself  perpendicu- 
larly to  the  axis,  but  in  a reversed  position  to  what  it  took  np 
before,  viz.  the  north  end  passed  in  the  direction  of  motion  in 
the  shell.  It  did  the  same  on  the  other  side  of  the  vertical,  to 
a like  point  or  altitude  of  about  64°  ; bnt  from  that  point  to  the 
horizon  it  arranged  itself  as  at  first.  Below  the  horizoo  it  also 
preserved  the  same  direction  till  it  amounted  again  to 64° ; it  then 
changed  its  direction,  as  when  above  the  horizon.  There  were, 
therefore,  four  points  of  change  in  the  direction  of  the  needle, 
(the  motion  of  the  ball  remaining  the  same,)  viz-  at  64°  above 
and  below  the  horizon  of  the  ball,  on  each  side  of  the  zenith 
and  radius.  It  will  of  course  be  understood,  that  by  reversing 
the  motion  of  tho  ball,  the  needle  also  changed  its  direction, 
but  the  points  of  change  remained  the  same;  and  that  tbe 
effect  was  independent  of  the  direction  of  the  axis  of  motion, 
viz.  whether  the  axis  was  east  and  west,  north  and  south,  or  in 
any  other  azimuth ; but  it  required  a certain  velocity,  not  less 
than  600  revolutions  per  minnte,  to  produce  the  full  effect.  It 
is  obvious,  therefore,  that  the  mere  rotation  of  an  iron  shell  im- 
presses upon  it,  during  the  motion  of  the  same,  a temporary 
magnetic  effect,  and  that  this  effect  ceases  the  moment  the 
motion  is  discontinued. 


Tbe  above  experiments  were  begun  in  December,  1824;  and 
it  was  not  till  April  1826,  that  Mr.  Barlow  learned  that  M. 
Arago  had  been  making  similar  experiments  in  France,  on  cop- 
per and  other  metals,  without  being  aware  of  their  actual  date. 
They  were  not  known  in  England  till  Gay  Lnssac’s  visit  to 
London  at  the  time  above  stated.  We  are  not  aware  of  the 
precise  nature  of  these  experiments,  and  shall,  therefore,  only 
endeavour  to  describe  those  which  Mr.  Maish  assisted  Mr.  Bar- 
low in  making,  and  which  be  founded  on  tbe  description  he  bad 
received.  They  may,  therefore,  be  considered  as  tho  experi- 
ments of  M.  Arago,  repeated  and  varied  as  different  circum- 
stances occurred,  to  suggest  new  ideas.  The  account  he  had  of 
M.  Arago's  experiments,  was,  that  by  placing  a copper  plate 
upon  a vertical  spindle,  the  plate  being  horizontal,  and  then 
placing  just  above  it  a light  compass  needle,  but  independent 
of  course  of  the  plate,  or  causing  the  spindle  and  plate  to  re- 
volve, the  needle  was  considerably  deflected,  and  more  and 
more  as  the  velocity  was  increased,  so  that  when  the  plate  was 
put  into  rapid  rotation,  the  needle  also  began  after  a few  vibra- 
tions to  revolve,  and  at  length  with  considerable  velocity. 

1.  In  order  to  repeat  this  experiment,  says  Mr.  Maish,  1 con- 
nected the  wheel  of  my  turning  lathe  with  a vertical  spindle, 
which  I could  make  revolve  forty-five  times  per  second ; and 
on  this  I placed  a thin  copperplate,  about  six  inches  diameter, 
and  over  this  a needle  about  five  inches  long  shut  op  in  a close 
box,  about  one  inch  or  rather  less  above  the  plate.  When 
patting  the  lathe  in  motion,  I found  it  to  defleet  tho  needle 
about  five  points,  the  deflection  being  always  in  the  same  direc- 
tion as  the  motion  of  the  plate,  hut  we  could  not  cause  it  to  re- 
volve. The  needle  was  therefore  partly  neutralized  by  a bar 
magnet,  and  the  experiment  repeated.  We  then  very  soon  ob- 
tained a considerable  rotatory  motion  in  the  needle  ; and  by 
using  a larger  and  heavier  plate,  the  same  was  produced  after- 
wards without  neutralizing  the  needle. 

2.  Another  experiment,  which  was  mentioned  as  one  of  M. 
Arago's,  and  which  I repeated,  was  by  interposing  a plate  of 
iron  between  the  copper  plate  and  the  needle.  In  this  case  no 
effect  could  be  produced  on  the  needle  by  the  rotation  of  the 
copper  plate,  the  iron  clearly  intercepting  tbe  action. 

3.  I now  tried  a zinc  plate  instead  of  a copper  plate,  and  the 
effect  was  nearly  the  same  as  before,  but  a little  less. 

4.  An  iron  plate  w as  now  substituted,  and  the  effect  was  con- 
siderably greater  than  with  the  copper-plate. 

6-  The  copper  plate  was  again  replaced,  and  a brass  needle 
placed  in  the  box.  Some  motion  was  obtained,  but  it  was 
very  equivocal,  so  that  I cannot  venture  to  say  that  it  was  cer- 
tainly due  to  the  rotation. 

6.  A heavy  horse-shoe  magnet  was  now  suspended  by  a line 
from  the  ceiling,  and  it  was  put  in  rotation  by  the  revolution  of 
the  copper  plate— a paper  screen  having  been  first  interposed 
between  them. 

7.  One  copper  plate  was  suspended  over  another,  but  no  mo- 
tion was  obtained,  and  tbe  same  took  place  when  the  copper 
plate  was  suspended  over  an  iron  one. 

8.  A bar  magnet  rather  shorter  than  the  diameter  of  the  cop- 
er plate  was  fixed  horizontally  to  the  upright  spindle,  and 

eing  made  to  revolve,  the  plate  very  soon  acquired  rotation. 

A paper  screen  was  in  this,  as  in  the  preceding  experiments, 
interposed  between  the  plate  and  magnet. 

9.  The  plate  was  now  applied  immediately  to  the  axis  of  the 
lathe,  so  as  to  cause  it  to  revolve  vertically,  and  the  needle 
placed  near  to  II,  but  no  motion  took  place,  till,  by  nearly  neu- 
tralizing the  needle,  and  bringing  either  of  its  poles  directly  to 
tbe  plate,  it  then  always  deviated  in  the  direction  of  the  motion 
of  the  plate,  whichever  pole  of  the  needle  was  directed  to  the 
former;  tbe  needle  of  coarse,  therefore,  deviated  different  ways, 
(all  other  things  being  the  same,)  when  it  was  above  or  below 
the  axis,  bnt  in  tbe  direct  horizontal  line  of  the  axis  no  motion 
in  the  needle  took  place. 

10.  The  above  arc  the  principal  experiments  that  I assisted 
in  making  by  revolving  the  plate,  but  these  having  suggested  to 
Mr.  Barlow  that  all  the  results  obtained  might  be  explained  by 
supposing  that  there  existed  a slight  magnetic  power  in  copper, 
and  in  the  various  metals,  which  had  a tendency  to  draw  the 
needle  after  tbe  plate,  or  the  latter  after  the  former,  be  endea- 
voured to  exhibit  this  by  direct  experiment,  independent  of 


oob 


MA6 


DICTIONARY  OF  MECHANICAL  SCIENCE. 


MAC 


volution.  With  this  view,  he  neutralized  a needle  very  aero. 
ntd| ; and  then  applying  very  near  to  i La  poles  the  end  of  a 
round  brass  ruler,  tho  attraction  of  the  latter  was  obvious — it 
drew  the  needle  several  degrees,— then,  withdrawing  it,  and 
catching  (lie  needle  again  in  its  returning  vibration,  it  was 
drawn  out  some  farther  degrees,  and  in  a very  abort  time  the 
deflection  was  converted  into  a revolution,  which,  by  alternately 
presenting  and  withdrawing  Ur?  brass  ruler,  was  at  length  ren- 
dered very  rapid. 

11.  The  same  result  was  obtained  by  two  or  three  different 
pieces  of  brass ; but  there  were  other  pieces,  although  of  the 
same  size  and  foim,  which  had  little  or  no  effect. 

The  following  experiment  is  due  to  Mr.  Sturgeon  of  Wool- 
wich. • 

12.  A thin  copper  plate  or  wheel,  about  five  or  six  Inches  in 
diameter,  was  suspended  very  delicately  oo  an  axis,  and  then 
on  one  side  a little  weighted,  in  order  to  give  it  a tendency 
to  oscillate.  The  heavy  point  was  now  raised  level  with  the 
axis  of  the  plate,  opposite  to  the  heavy  point  was  placed  a cjita- 
dram  divided  from  zero  to  9U  degrees,  the  number  of  vibrations 
the  plnlc  made  before  it  came  to  46  degrees  was  counted.  The 
same  was  again  done,  with  this  difference  only,  that  the  vibra- 
tions now  took  place  between  the  poles  of  n strong  horse-shoe 
magnet,  and  tbe  number  of  them  before  the  plate  fell  to  46  de- 
grees, was  very  little  more  than  otic  half  of  what  they  were  in 
the  former  instance. 

This  is  the  converse  of  M.  Arago’s  experiments,  in  which  he 
shews  the  effect  of  copper,  and  other  metallic  rings,  in  dimi- 
nishing the  number  of  oscillations  of  a magnetic  needle. 

13.  IF,  instead  of  a horse  shoe  magnet,  tho  contrary  pole  of 
two  bar  magnets  be  used,  the  effect  is  the  same  a* before:  but 
if  the  poles  of  the  same  munc,  viz.  both  north  or  both  south,  be 
employed,  then  the  effect  is  scarcely  perceptible.  This  is  au 
important  result,  as  it  shews  that  the  effect  is  not  due  to  any 
kind  of  resisting  medium,  as  was  supposed  in  the  first  instance. 

The  analogy  subsisting  between  electricity  and  magnetism.  I 
the  identity  of  lightning  and  electricity,  and  their  effects  in 
destroying  tho  polarity  of  the  magnetic  needle,  and  in  some 
cases  reversing  its  poles,  white  in  other  instances  lightning  has 
communicated  the  magnetic  power  to  pieces  of  steel  that  had 
not  before  any  polarity,  arc  fads  well  known.  Various 
attempts  have  been  made  to  establish  the  identity  of  electricity 
and  magnetism  by  means  of  the  galvanic  battery,  till  Pro- 
fessor Oersted,  of  Copenhagen,  in  the  year  18*20,  succeeded  in 
demonstrating  their  reciprocal  action  on  each  other,  by  the 
most  decisive  and  satisfactory  experiments. 

Tho  galvanic  battcriej,  generally  used  for  the  illustration  of 
electro-magnetism,  havo  been  considered  by  Mr.  Sturgeon  as 
cumbersome  and  inconvenient,  and  he  has  succeeded  in  con- 
structing one,- which  is  neither  expensive,  cumbersome,  nor 
difficult  to  manage.  Yet  with  this  small  battery  (which  will 
only  hold  about  half  a pint  of  fluid)  he  w as  enabled  to  exhibit 
the  whole  train  of  olcctro-magnctic  experiments. 

Sturgeon’s  battery  consists  of  two  concentric  copper  cylin- 
ders, having  a common  bottom  ; they  are  about  six  inches  in 
depth,  and  the  outer  one  two  inches  diameter;  between  these 
is  placed  another  cylinder  of  zinc  without  a bottom,  insulated 
by  three  pieces  of  cork  from  tho  copper  ; two  wires  proceed  from 
the  zinc  part  of  the  arrangement,  one  supporting  a small  cup, 
the  oilier  bent  downwards  (and  the  like  from  the  copper  part) 
for  the  purpose  of  forming  the  various  connexions  necessary 
to  make  the  experiments.  The  batteries  themselves  are 
attached  to  a wire  fixed  in  a block  of  wood  (forming  a stand) 
by  two  gudgeons,  one  of  which  has  a screw  by  which  it  can  be 
fixed  at  any  height  required. 

The  apparatus  for  producing  the  deflection  of  the  magnetic 
needle  is  represented  in  fig.  I,  The  wire  proceeding  from  the 
zinc  extremity  of  the  battery  being  placed  to  the  north,  and 
tbe  other  end  placed  in  the  cup  A.  attached  to  the  wire  passing 
above  the  needle  C.  it  was  deflected  to  the  west;  and  when  the 
wire  was  placed  in  the  cup  R,  connected  with  the  wire  passing 
below  the  needle,  its  deflection  was  towards  the  east.  The 
needle  with  which  this  experiment  was  performed  was  eight 
inches  long,  half  an  inch  wide,  and  nearly  a quarter  of  an  inch 
thick,  and  it  was  deflected  from  the  plane  of  the  magnetic 
meridian  in  au  angle  of  from  60  to  70  degrees,  upon  completing 


tbe  galvanic  circuit.  Pith  balls  were  attached  to  the  poles  or 
tbe  magnet,  as  in  the  figure,  to  render  the  deflection  more 
visible  to  the  spectators. 

M,  Arago’s  experiment  of  magnetizing  a piece  of  iron.  «n 
performed  with  the  apparatus  represented  in  fig.  2.  By  com- 
pleting the  galvanic  connexion,  the  piece  of  iron  A li,  contained 

Fig.  1.  fig  3- 


within  the  spiral  wire  C,  inserted  in  the  caps  rf  and  e,  became 
strongly  magnetic,  and  attracted  or  repelled  another  magnet 
according  as  dissimilar  or  similar  poles  were  presented.  Its 
attractive  powe  r was  very  great,  as  its  extremities  supported 
two  pieces  of  iron/  and  g,  of  several  ounces  weight,  which  oa 
breaking  tbe  contact  fell  on  the  lecture  table  precisely  as  the 
lecturer  had  predicted.  The  bottoms  of  the  cups  are  con- 
nected by  a wire  passing  under  the  board  upon  which  they 
are  placed. 

The  beautiful  apparatus  for  effecting  the  revolution  of  the 
galvanic  wire  about  the  magnet  is  here  exhibited-  The  two 
upright  pillars  A and  B arc  the  legs  of  a horse-shoe  magnet, 
concealed  by  brass  cylindrical  cases,  the  bottom  of  the  magnet 
bring  inserted  into  a block  of  wood  w hich  forms  a pedestal ; 

the  cups  C and  I),  which  are 
four  inches  in  diameter,  con- 
taining the  mercury,  are  at- 
tached to  two  caps  of  paste- 
board, e and  f,  which  are 
made  to  fit  ihe  tops  of  the  pil- 
lars ; when  the  communica- 
tion was  made  hy  connecting 
the  zinc  end  of  tbe  battery 
with  the  cups  • and  k,  and  tho 
copper  extremity  with  the 
cups  l and  m,  the  wires  g and 
h began  to  revolve  very  ra- 
pidly round  tbe  poles  of  the 
magnet  in  contrary  direction*. 
This  was  made  very  conspi- 
cuous by  the  pith  balls  fixed 
to  the  wires. 

The  advantage  of  employ- 
ing large  magnets  in  prefc- 
fence  to  small  ones,  in  produ- 
cing electro-magnetic  pheno- 
mena, is  well  known.  Many 
experiments  are  usually  made,  for  the  purpose  of  ascertaining 
whether  any  definite  proportion  between  the  galvanic  and 
magnetic  forces  is  essential  to  the  production  of  tbe  greatest 
effect  ; and  it  has  been  found,  that  the  galvanic  force  might  lie 
reduced  almost  to  any  degree,  provided  the  magnetic  power 
is  sufficiently  great.  This  discovery  has  led  to  the  use  of 
powerful  magnets,  and  small  galvanic  batteries. 

Barlow’s  plate  for  neutralizing  the  action  or  the  iron  of  ships 
in  producing  a deviation  in  the  compass,  is  as  follows,  and  for 
which  discovery  tbe  board  of  longitude  gave  ibis  geutleman 
£600: — The  centre  of  a small  circular  iron  plate  is  placed  on 
the  line  of  the  attraction  of  the  ship’s  iron,  and  at  a proper 
distance  behind  and  below  the  pivot  of  the  compass  needle, 
the  position  of  this  line  having  been  ascertained  previously  to 
tho  ship’s  leaving  port,  an  operation  which  will  be  greatly 
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facilitated  by  a table  for  Chi*  purpose  prepared  by  Mr.  Barlow. 
When  this  is  done,  the  needle  will  remain  active  and  vigorous 
in  the  polar  regions,  and  will  direct  itself  in  the  true  magnetic 
meridian,  in  whatever  part  of  tire  world  the  ship  is  placed. 
This  effect  of  the  invention  has  been  experimentally  established 
between  the  01°  of  south  latitude  and  the  81°  of  north  latitude, 
by  the  accurate  observation*  of  Lieutenant  Foster,  and  by 
other  naval  officers.  There  are  few  scientific  inventions  of 
modern  times  more  useful  in  practice  than  this. 

Scoresbif's  Sew  Experiments  on  Matfruiittit,  ate  as  follows  : — 
Bars  of  steel  could  be  rendered  highly  magnetic  by  hammering 
them  in  a vertical  position,  with  the  lower  end  rrstiug  upon  a 
poker  or  rod  of  iron.  This  proress,  however,  he  has  greatly 
improved  by  hammering  the  steel  hats  between  two  bars  of 
iron  : the  steel  tars  w ere  the  eighth  part  of  an  inch  iu  diame- 
ter. When  only  one  bar  of  iron  was  used,  a steel  wire  six 
inches  long  lifted  a nail  weighing  tsfJ  grains:  hut  when  two 
bars  of  irou  were  used,  the  wire  lifted  3*20  grains.  When  the 
newr  process  was  employed  with  an  iron  bar  eight  feet  long,  a 
steel  wire  six  inches  long  lifted  GCil  grains,  or  four  times  its 
own  weight.  The  theory  of  the  process  is,  that  percussion  on 
magnetizable  substances  in  mutual  contact  iucline*  them  to  an 
equality  of  condition,  in  the  sanio  manner  as  all  bodies  of 
different  temperatures  tend  to  assume  the  same  fcmpeiature 
when  in  contact  The  two  great  iron  bars  being  made  niague- 
lical  l>y  position,  the  interposed  bar  of  steel  will  therefore, 
when  thrown  into  a stale  of  vibration  hy  percussion,  receive  a 
portion  of  their  magnetism,  lo  like  manner  a magnet,  when 
struck  in  the  air  with  a piece  of  flint,  nr  upon  a body  of  infetior 
magnetic  quality,  will  have  its  magneiism  diminished 

MAGNETISM,  Animal,  a pretended  mode  nfeuring  all  kinds 
of  disease  hy  means  of  a sympathetic  affection  between  the 
sick  person  and  the  operator-  Towards  the  conrlusion  of  the 
18th  century,  this  scientific  nostrum  made  a considerable  noise 
in  England,  but  soon  felt  into  dispute.  On  the  continent  its 
life  was  a litllo  more  protracted,  but  in  most  places  contempt 
arrested  its  progress,  and  oblivion  became  ils  grate.  In 
Germany  some  few  persons  still  affect  to  treat  it  with  venera- 
tion, but  its  credit  is  irrecoverably  lost,  its  boasted  effects 
having  been  clearly  traced  to  excited  imagination. 

MAGNIFYING,  is  used  to  denote  the  apparent  enlarge  ment 
of  an  ohject  by  means  of  a convex  lens,  or  some  other  optical 
instrument,  particularly  the  microscope.  See  Lens,  Micro- 
scope, Telescope.  Stc. 

Magnify i no  67 ass,  is  a popular  term  for  any  convex  glass 
or  lens  which  has  the  property  of  magnifying. 

MAGNITUDE,  is  used  to  denote  the  extension  of  any 
thing,  whether  it  be  in  one  direction,  as  a line;  in  two  direc- 
tions, as  a surface  ; or  in  three  directions,  which  constitute  a 
body  or  solid. 

Geometrical  Magnitudes,  may  be  conceived  to  be  generated 
by  motion,  ns  n line  by  the  motion  of  a point,  a surface  by  the 
motion  of  a line,  and  a solid  by  the  motion  of  a surface. 

Apparent  Magnitude  of  a body,  is  that  which  is  measured 
by  the  angle  which  that  body  subtends  at  the  eye  ; at  least,  this 
is  what  is  always  to  be  understood  by  this  expression  in  (he 
science  of  optics,  though  in  reality  the  apparent  magnitude 
depends  not  only  on  the  visual  angle,  but  also  upon  the  sup- 
posed distance  of  the  object  we  arc  viewing.  The  mind  judges 
of  the  magnitude  of  distant  objects  on  two  principles,  viz.  with 
reference  to  the  optic  angle,  and  the  distance  of  the  object 
from  the  eye,  the  latter  arising  out  of  our  experience,  which 
shews  that  distance  diminishes  that  angle;  and  therefore, 
without  being  aware  of  the  deduction,  we  always  make  a cer- 
tain compensation  agreeably  to  the  aupposed  distance.  If  we 
see  a man,  or  any  other  known  object,  at  a distance,  it  conveys 
to  our  mind  the  idea  of  a certain  magnitude,  which  we  attri- 
bute to  it  entirely  independent  of  the  angle  which  It  subtends ; 
but  if  the  object  is  unknown,  then  both  the  distance  and  the 
angle  are  considered,  in  forming  an  idea  of  its  magnitude  : it  is 
thus  that  we  sometimes  deceive  ourselves  with  regard  to  the 
sise  of  an  object,  if  we  are  mistaken  as  to  its  distance;  thus,  a 
small  bird  on  the  branch  of  a tree  may  appear  to  be  a larger 
bird  at  a greater  distance,  or  the  contrary ; thus  also  a fly  im- 
perfectly seen  in  the  corner  of  window,  may  have  the  appear- 
ance of  a crow  flying  in  the  open  air;  these  are  optical  illusions 
03. 


which  commonly  h.tpprn.  and  a Inch  mast  prisons  accustomed  (o 
observation,  recollect  to  have  experienced  at  one  lime  or  other. 
It  is  on  this  principle,  that  some  w ritrrs  have  accounted  for 
the  different  apparent  magnitudes  of  the  »*»n  and  moon,  and 
the  apparent  distance  of  two  or  more  known  stars,  when  seen 
near  the  horizon,  and  when  they  have  a greater  angle  of  eleva- 
tion. When  wo  see  (he  moon,  for  example,  at  a considerable 
elevation,  there  being  no  intervening  objects  between  lhat 
luminary  and  the  eye,  wherewith  to  make  a comparison  of  its 
distance,  we  intuitively  suppose  it  nearer  than  when  we  observe 
it  iu  the  horizon;  because  there  a-e  then  numerous  objects, 
many  of  them  at  great  distance*,  and  the  n.uou  being  evidently 
be) out!  them  all.  wc  thence  suppose  its  distance  greater  than 
iu  the  former  ease,  and  the  optic  angle  being  still  nearly  the 
same,  wc  attribute  lo  it  a greater  magnitude  in  the  horizon  than 
in  the  zenith,  because  wc  suppose  its  distance  then  to  he  the 
greatest:  hence  also  the  apparent  figure  of  the  heavens,  which 
instead  of  having  the  form  of  n perfect  concave  hemisphere,  the 
eye  being  in  the  centre,  it  has  always  the  appearance  of  being 
considerably  flattened  in  the  upper  part,  or  being  a segment 
considerably  less  than  a hemisphere.  This  however  la  a sub- 
ject that  has  much  engaged  the  attention  of  astronomers  and 
philosophers,  from  the  rallies!  period  to  the  present  lime;  and 
various  hypotheses  have  been  advanced  to  account  fur  it,  nono 
of  which  arc  pci  haps  perfectly  satisfactory . 

MAGNOLIA,  the  laurel-leaved  tulip  tree,  a genus  of  plants 
belonging  to  the  polynndria  class  The  flower  of  the  magnolia 
is  very  magnifict  nt,  being  a fine  w hite,  and  of  large  dimensions. 
This  tree  loves  a .southern  aspect,  and  requites  lo  be  will 
matted  up  during  the  severity  of  our  winter. 

MAHOGANY.  The  Swietenia  Mahapor.*,oi  mahogany -free, 
is  a native  of  the  warmest  parts  of  America,  and  grow*  also  in 
the  islands  of  Cuba,  Jamaica,  Hispaniola,  and  the  Bahama 
islands.  This  tree  grow*  tall  and  straight,  rising  often  sixty 
feet  from  the  spur  to  the  limb*;  and  is  about  four  feet  iu  diame- 
ter. The  foliage  i*  a beautiful  deep  green,  and  the  appearance 
made  by  the  whole  tree  very  elegant.  The  flowers  are  of  a red- 
dish or  saffron  colour,  and  the  fruit  of  an  oval  form,  about  the 
size  of  a turkey's  egg.  Some  of  them  have  reached  to  a size 
exceeding  one  hundred  feet  in  h' ight.  The  mahngnny-tiee 
thrives  in  most  soils,  but  varies  in  texture  and  grain  according 
to  the  nature  of  the  soil.  On  rocks  it  is  of  a smaller  size,  hut 
very  hard  and  weighty,  and  of  a close  grain,  and  beautifully 
shaded  ; while  the  produce  of  the  low  and  richer  lands  is  more 
light  and  porous,  of  a paler  colour,  and  open  grain  ; and  that 
of  mixed 'soils  holds  a medium  between  both.  This  wood  i* 
generally  hard,  takes  a fine  polish,  and  is  found  to  answer  bet- 
ter Ilian  any  other  sort  in  all  kinds  of  cabinet  ware. 

M AHOMETANS,  believers  in  the  doctrines  and  divine  mis- 
sion of  Mahomet,  the  celebrated  warrior  and  pseudo-prophet  of 
Arabia.  The  religion  of  Mahomet  is  divided  into  two  general 
part*,  faith  and  practice.  The  fundamental  article  of  the  Maho- 
metan creed  is  contained  in  this  one  confession:  There  is  but 
one  Clod,  and  Mahomet  is  his  prophet . Under  these  two  proposi- 
tions are  comprehended  six  distinct  branches,  viz.  belief  in  God, 
in  his  angets,  iu  his  scriptures,  in  his  prophets,  in  the  resurrec- 
tion and  judgment ; or  in  God's  absolute  decrees,  or  predesti- 
nation. They  reckon  five  paints  relating  to  practice,  riz.  pray- 
er with  washings.  Ac.  alms,  fasting,  pilgrimage  to  Mecca,  and 
circumcision.  Mahomet  admitted  the  divine  mission  of  both 
Moses  and  of  Jesus  Christ.  Mahoinetism  is  a borrowed  sys- 
tem, made  up  for  the  most  part  of  Judaism  and  Christianity; 
and,  if  it  be  considered  in  tno  most  favourable  point  of  view, 
might  possibly  be  accounted  a sort  of  Christian  heresy.  Ach- 
met  Bcnabdalla,  in  his  letter  to  Maurice  Piiocc  of  Orange, 
say  s,  “ The  Lord  Jesus  Christ  is  held  by  os  (Mahometan*)  in  ho 
a prophet,  and  the  messenger  of  God,  and  our  lady,  the  Virgin 
Mary  his  mother,  to  be  blessed  of  God,  holy,  who  brought  him 
forth,  ami  conceived  him  miraculously  by  the  almighty  power 
of  God.” 

MAIDEN,  in  ancient  English  customs,  an  instrument  for 
beheading  criminals.  It  was  in  form  of  a painter's  easel,  about 
ten  feel  high;  at  four  feet  from  the  bottom  was  a cross  bar,  ou 
which  the  felon  laid  his  head,  which  was  kept  down  by  another 
placed  above.  In  the  inner  edges  of  the  frame  were  grooves: 
in  these  were  placed  a sharp  axe,  with  a vast  weight  of  lead 
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aupporteil  at  the  summit  with  a peg;  to  that  peg  was  fast- 
ened a cord,  which  the  executioner  cutting,  the  axe  fell,  and 
severed  the  head  from  the  body.  This  instrument  is  said  to 
have  been  introduced  iuloScolland  by  the  Regent  Morton,  who 
himself  was  afterwards  executed  by  it.  This  apparatus  is  now 
tn  possession  of  the  society  of  Scottish  Antiquaries.  But  there 
is  reason  to  believe  it  was  known  in  Scotland  prior  to  the  time 
or  Morton  coming  into  power,  for  they  shew,  in  the  armoury  at 
Aberdeen,  the  maiden  with  which  Sir  John  Gordon  was  executed 
in  tne  time  of  Queen  Mary,  after  the  defeat  and  death  of  his 
father  the  earl  of  iluntiy,  at  Corrichic.  In  Prance,  criminals 
hate  been  put  to  death  by  the  maiden  or  guillotine,  since  the 
horrible  revolution. — Maiden,  is  also  the  name  of  a machine  for 
washing  linen,  in  Yorkshire. 

MAIHKM,  or  Maim,  signifies  a corporal  wound  or  hurl,  by 
which  a man  loscth  the  use  of  auy  member. 

MAIM,  in  Law,  a wound  by  which  a person  loses  the  use  of 
some  member  that  might  have  been  a defence  to  him,  and  this 
ciimc  is  felony,  by  22  and  23  Charles  II.,  without  benefit  of 
clergy,  though  no  such  attainder  shall  corrupt  the  blood,  or 
occasion  forfeiture  of  lands,  &c. — Cutting  and  Maiming  is  also, 
by  a recent  statute,  felony. 

MAIN,  an  epithet  applied  to  whatever  is  principal,  as 
opposed  to  what  is  inferior  or  secondary  ; thns,  the  main  land 
is  used  in  contradistinction  to  an  island,  and  tho  main  mast, 
the  main  wale,  the  main  keel,  and  the  main  hatchway,  arc  in 
like  manner  distinguished  from  the  fore  and  mizzen  masts,  the 
channel  wnlcs,  the  false  keel,  and  the  fore  and  after  hatch- 
ways. 

Main  Tackle,  a large  and  strong  tackle,  hooked  occasionally 
on  the  main  pendant,  and  used  for  various  purposes,  particu- 
larly in  securing  the  mast,  by  setting  up  the  rigging,  stays,  &c- 
See  the  article  Pendant. 

MAINPK1ZR,  a writ  directed  to  the  sheriff,  commanding 
him  to  take  sureties  for  a prisoner's  appearanre,  (when  the 
offence  is  bailable,  or  when  the  cause  of  commitment  is  nut 
property  bailable  **  below,”)  and  to  set  him  at  large.  These 
sureties  arc  termed  mainpernors,  and  they  can  neither  impri- 
son nor  surrender  their  man,  as  “ bail,”  so  called,  can,  but  are 
barely  sureties  for  his  appearance  at  the  day. 

MAINTENANCE,  in  Law,  nearly  the  same  as  Barretrg , 
being  an  officious  intermeddling  in  a suit  that  no  way  belongs 
to  one,  by  maintaining  or  assisting  either  party  with  money, 
or  otherwise,  to  prosecute  or  defend  it.  This  is  an  offence 
against  public  justice  ; though  a man  may  with  impunity  main- 
tain the  cause  of  his  relation,  kinsman,  servant,  or  poor  neigh- 
bour, out  of  charity. 

MA1SB,  or  Indian  Corn,  is  a species  of  grain  much  culti- 
vated in  America  and  other  conntries  ; the  grains  are  yellow 
when  ripe,  flat. shaped,  like  pressed  pease,  and  grow  in  a sort 
of  knot  round  the  lop  of  the  plant.  These  plants  are  sown  in 
March,  April,  or  May,  and  usually  yield  two  craps  a year,  at 
the  rate  of  from  1ft  to  40  bushels  per  acre.  Maisc  might,  with 
advantage,  be  eultivated  in  England. 

MAJESTY,  a title  given  to  kings. 

MAKING-UP,  among  distillers,  the  reducing  spirits  to  a 
certain  standard  of  strength,  usnally  called  proof,  by  the  admix- 
ture of  water;  which  should  be  cither  soft  and  clear  river  wa- 
ter, or  spring  water  rendered  soft  by  distillation. 

MALACHITE,  auiineral,  the  grcencarbonatc  of  copper,  found 
frequently  crystallised  in  long  slender  needles;  colour  green, 
specific  gravity  about  3*0,  There  are  two  varieties,  the  fibrous 
and  the  compact ; tho  constituent  parts  arc,  copper  68  0;  car- 
bonic acid  18*0;  oxygen  12*6;  water  11*6. 

MALACIA,  in  Medicine,  a languishing  disorder,  incident  to 
pregnant  women,  in  which  they  long  at  one  time  for  one  kind 
of  food,  at  another  for  some  other  kind  of  food,  which  they 
will  eat  with  extraordinary  greediness. 

MALACOLITE,  a mineral  found  in  the  silver  mines  in  Swe- 
den and  Norway.  It  is  obtained  massive,  and  crystallized  in 
six-sided  prisms.  Specific  gravity  3.26-  It  consists  of  silica  63 ; 
lime  23  ; magnesia  10  ; alumina  3 ; oxide  of  iron,  &c.  4- 

M ALACOPTBRYGEOUS,  in  Ichthyology,  an  appellation 
given  to  fishes  having  the  rays  of  their  fins  bony  at  the  extre- 
mities, but  not  pointed,  like  those  of  acanthopterygeous  fishes, 
or  thorn-backs- 


MALATBS,  in  Chemistry,  salts  formed  by  the  union  of  the 
malie  acid  with  different  bases-  The  malates  of  potash,  soda, 
ammonia,  lime,  and  barytes,  may  be  formrd  by  dissolving  these 
alkalies  in  malic  acid,  and  evaporating  the  solution. 

MALE,  among  zoologists,  that  sex  of  animals  which  has  the 
part  of  generation  without  the  body-  The  term  male  has  also 
been  applied  to  several  inanimate  things  : thus  we  say  a male- 
flower,  a male-screw,  &c. 

MALIC  Acid,  is  found  in  the  juice*  of  a great  many  fruits, 
and  it  derives  its  name  from  its  being  obtained  in  great  abun- 
dance from  apples ; it  is  composed  of  oxygen,  hydrogen,  and 
carbon. 

MALICE,  in  Ethics  and  Law,  a design  formed  for  doing 
mischief  to  another.  In  murder,  it  is  malice  that  constilutea 
the  crime ; termed,  in  an  indictment  for  murder,  malitia  pro- 
cogitata,  or  malice  prepense. 

MALLEABLE,  a property  of  metals,  whereby  they  are  capa- 
ble of  being  extended  under  the  hammer. 

MALLET,  a wooden  hammer,  used  by  artificers  who  work 
with  a chisel,  as  sculptors,  masons,  and  stone-cutters,  whoso 
mallets  are  commonly  round;  and  by  joiners,  caipcoters,  itc. 
who  work  with  square-headed  mallets. 

MALT,  a term  applied  to  grain  which  has  been  made  to  ger- 
minate artificially  to  a certain  extent,  after  which  the  process 
is  stopped  by  the  application  of  beat.  See  Kiln. 

The  brightness  of  malt  liquor  depends  much  on  the  accuracy 
with  which  the  yeast  produced  by  fermentation  is  separated  ; 
and  the  usual  method  of  effecting  this  is  the  following: — The 
wort,  after  being  duly  boiled  with  the  proper  quantity  of  bops, 
is  transferred  into  coolers,  and  when  i is  temperature  has  there- 
by been  sufficiently  lowered,  it  is  removed  to  a large  vessel, 
called  the  gyle-tun,  either  open  or  fitted  with  a moveable  cover. 
Here,  after  being  mixed  with  yeast,  it  undergoes  the  first  fer- 
mentation. The  half-fermented  liquor  is  then  put  into  barrels 
lying  on  their  sides,  with  the  bung-hole  uppermost,  out  of 
which  the  yeast  is  continually  discharging  itself,  till  the  fermen- 
tation has  ceased  or  nearly  so.  During  this  time  the  barrels 
are  examined  once,  twice,  or  oftener  in  the  day,  and  are  filled 
up  with  fresh  liquor  in  proportion  as  tho  yeast  works  off,  ao 
that  the  barrels  shall  he  always  full,  in  order  that  the  yeast,  as 
soon  as  it  rises  to  the  surface  of  the  liquor,  shall  flow  off 
entirely. 

If  the  whole  of  the  fermentation  were  conducted  in  the  barrel 
in  which  the  beer  is  stored,  and  at  the  same  time  a method 
was  adopted  for  the  escape  of  the  yeast  without  tbs  constant 
attention  and  expense  of  filling  up,  as  commonly  practised, 
we  should  then  place  the  barrels  upright,  and  having  filed  them 
with  the  wort  previously  boiled  and  cooled,  and  mixed  with 
the  proper  quantity  of  yeast,  adapt  to  each  barrel  the  following 
apparatus: 


This  apparatus  consists  of  a tub  ee.  about  the  size  of  a peck 
measure,  with  a wooden  cover  ee,  and  having  a vertical  open 
pipe  of  pewter  b,  passing  through  the  bottom ; this  pipe  risen 
nearly  to  the  top  of  the  tub,  and,  almost  as  soon  as  it  ha*  pass- 
ed through  the  bottom,  expands  into  a broad  flat  margin,  in 
order  that  it  may  be  placed  securely  over  the  hung-hole  of  the 
barrel  a a,  with  paper  packing  if  required.  Into  the  tub  is  put 
liquor  of  the  same  kina  as  that  with  which  the  barrel  is  filled, 
except  that  it  is  not  previously  mixed  with  yeast ; the  quantity 
of  the  liquor  (about  one-twelfth)  Is  such  as  will  be  rather  mure 
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than  enffloient  to  supply  the  loss  in  the  barrel  In  consequence 
of  the  fermentation.  As  soon  as  this  process  begins,  the  yeast, 
rising  to  the  surface  of  the  liquor  in  the  barrel,  passes  through 
the  bung-hole  into  the  pew  ter- pipe,  and  Sows  out  of  the  upper 
end  of  it  into  the  tub,  the  lighter  particles  in  the  state  of  froth 
floating  on  the  surface  of  the  liquor,  and  the  heavier  ones  sub- 
siding to  the  bottom.  The  vacuity  occasioned  by  the  separation 
of  the  yeast  is  continually  supplied  from  the  clear  liquor  in  the 
tub,  which  flows  in  through  the  lateral  bole  d,  in  tbo  vertical  pipe. 

By  tl.e  adoption  of  the  above  described  apparatus,  we  may 
save  about  one  and  a half  per  cent,  in  quantity,  and  have  the 
quality  of  the  liquor  also  considerably  improved,  besides 
avoiding  the  use  of  the  gyle. tun,  and  the  expense  and  loss  of 
transferring  the  liquor  therefrom  to  the  barrels,  and  the  loss  of 
liquor  in  filling  np  according  to  tbe  usual  mode. 

Malt  Liquor.  Madame  Gervais't  Improved  Brewing  Appara-  j 
tut. — Presuming  that  the  attention  of  tbe  intelligent  part  of  the 
public  may  be  directed  to  the  sabject  of  brewing,  by  tbe  notice 
of  a new  method  of  conducting  part  of  that  process,  which  ap- 
peared in  several  periodical  publications,  it  becomes  in  some 
measure  necessary  to  elucidate  it  This  cannot  be  effected  bet- 
ter  than  by  Dr.  Birk  beck's  judicious  abridgment  of  the  pamphlet 
describing  Madame  Gervais’s  improved  brewing  apparatus. 

**  I shall  not  at  present,”  says  Dr.  Birkbeck,  “ advert  to  the 
conversion  of  barley  into  malt,  or  the  artificial  formation  of  sac* 
charinc  matter  by  incipient  vegetation,  but  shall  begin  with  the 
infusion  or  decoction ; that  is  to  say,  with  the  fluid  obtained  by 
immersing  the  braised  mall  in  hot  water,  or  by  exposing  it  lo 
the  action  of  that  fluid  when  in  a state  of  ebullition.  It  is  next 
the  object  of  the  hrewer  to  convert  this  fluid,  holding  mucilagi- 
nous  and  saccharine  matter  in  solution,  into  wine,  in  the  same 
manner  as  tbe  must,  or  expressed  juice  of  the  grape,  is  rendered 
vinons.  The  enrions  process  of  fermentation  is  accordingly 
instituted,  by  adding  a littlo  yeast  or  ferment,  by  elevating  the 
temperature,  ami  by  slight  motion  with  free  exposure  to  the 
atmosphere.  But  before  tbe  fluid  to  be  fermented  is  supposed 
to  bo  complete,  so  contradictory  often  are  our  opinions  and 
practice,  the  hop  must  be  added,  that  particular  ingredient  by 
which  fermentation  is  to  be  arrested,  or  at  Icajt  the  subsequent 
formation  of  acetous  acid  be  prevented.  And  although  one 
practical  brewer  has  shewn,  more  than  twenty  years  ago,  that 
much  of  tbe  virtue,  or,  chemically  speaking,  of  the  essential  oil, 
of  the  hop,  is  dissipated  by  heat,  and  I have  pointed  out  to  se- 
veral persons  engaged  in  brewing,  tbe  inconsistency  of  adding 
the  bop  before  tbo  first  stage  of  fermentation  is  finished, 
yet  little  bas  been  done  in  the  way  of  improvement  in  these 
respects.  To  discover  when  the  first  stage  of  fermentation, 
tbe  vinous,  is  complete,  much  attention  is  required:  of  tbe 
various  methods  proposed  Tot  determining  the  point,  not 
one  can  be  pronounced  to  be  either  sufficiently  accurate  or 
sufficiently  easy  of  application ; and  accordingly  it  does  hap- 
pen, both  in  making  beer  and  wine,  that  before  they  are  en- 
closed in  casks  or  bottles,  so  as  to  put  an  cad  to  any  further 
change,  vinegar  has  began  lo  be  formed  ; or  the  alcohol,  the  first 
product,  has  became  converted  into  acetic  acirf,  tbe  second, 
and  the  article  been  rendered  unfit  for  the  end  first  intended. 
In  reference  to  this  difficulty,  tbe  new  method  of  manning  the 
fermentation  possesses  very  great  advantages.  Requiring  less 
heat  at  the  commencement,  and  liberating  less  calorie  in  its 
progress,  on  account  of  the  limited  supply  of  oxygen  gas,  or 
rather,  being  left  without  any  oxygen  excepting  what  itself  con- 
tains, fermentation  will  go  on  morn  slowly,  and  must  bo  re- 
stricted to  a certain  point ; so  that  it  will  become  exceedingly 
difficult  to  produce  any  acetic  acid.  Besides,  as  tbe  whole  of 
the  carbonic  acid  gas  which  is  generated,  must  pass  through 
the  tub©  proceeding  from  the  side  of  the  cone,  and  the  water, 
four  inches  jn  depth,  in  which  it  terminates,  the  cessation  of  the 
escape  of  air  hubblrs,  which  will  be  easily  noticed,  will  mark 
unequivocally  the  conclusion  of  the  fermentative  change.  Tbos 
a greater  quantity  of  alcohol  will  be  formed,  because,  without 
any  risk,  the  fer mentation  may  be  permitted  to  become  com- 
plete, in  (lie  liquid  wherein  it  occurs.  Such  part  of  the  spirit 
too,  rs  might  fly  off  during  the  progress  of  this  spontaneous  in- 
terna! change,  will  he  comic  nurd  in  tbe  conical  cover,  kept  cool 
by  the  water  which  surrounds  it,  and  will  be  returned  through 
the  small  pipe  to  the  fluid  below,  together  with  the  oily  particles 
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from  the  bop,  evaporating  and  condensed  in  the  same  manner, 
provided  the  practice  should  still  be  continued,  of  introducing 
this  ingredient  before  the  fermentation  in  concluded.  It  will  at 
once  appear  obvious  that  this  plan  is  equally  applicable  to  the 
manufacturing  of  wines,  and  has  indeed,  I understand,  been 
employed  successfully  by  Messrs.  Bishops  and  Harrington, 
eminent  British  wine  makers  in  the  neighbourhood  of  Finsbury 
square.  It  will  be  not  less  obvious  likewise,  that  the  improve- 
ments cow  described  arc  fitted  for  the  service  of  the  private 
brewer  and  wine  maker,  not  less  than  for  the  very  extensive 
manufactories,  because  to  small  vats,  hacks,  or  fermentiog  ves- 
sels, the  conical  cap,  (with  tbe  air-tight  condition  of  tbe  appa- 
ratus,) can  be  applied  most  effectually.  To  distillers,  this  ar- 
rangement may  become  peculiarly  serviceable,  as  it  will  enable 
them  to  allow  fermentation  to  continue  in  the  w ash.  as  it  is 
termed,  which  they  prepare,  without  any  danger  of  its  becoming 
sour,  to  an  extent,  and  with  a degree  of  perfection  as  id  the 
quantity  of  alchobol  produced,  which  they  might  not  otherwise 
be  enabled  to  accomplish/' 

The  pamphlet  commences  with  the  following  appropriate 
and  judicious  remarks  on  the  subject  of  vinous  fermentation, 
and  proceeds  to  describe  the  patent  apparatus,  and  expatiate  on 
its  merits  with  candour  and  impartiality,  as  » ill  be  seen  by  the 
extracts  we  have  made,  for  tbe  purpose  of  communicating  to  the 
public,  a clear  and  explicit  description  of  the  process. 

“ There  is  scarcely  a single  production  of  the  earth,  which, 
when  appropriated  to  the  use  of  man,  is  not  so  modified  or 
changed  by  various  preparations,  as  to  possess  a different  pro- 
perty from  that  it  contained  in  its  primitive  state.  Fruit  and 
grain  aodergo  decomposition,  and  a new  recompositioo,  before  be 
uses  them  as  food ; and  until  he  applied  art  to  tbe  juice  of  the 
grapes,  they  were  suffered  to  decay  on  the  vines — but  which  the 
ingenuity  of  man  converted  into  a pleasant,  wholesome,  and 
lasting  beverage.  In  those  climates  where  the  only  substitutes 
for  wine  were  milk  or  water,  the  inhabitants  arc  indebted  tu 
bis  invention  for  malt  liquor,  a beverage,  which,  although  infe- 
rior to  wine,  is  not  destitute  of  some  of  those  qualities  that, 
render  it  so  great  a desideratum. 

“ The  phenomena  by  which  these  new  properties  are  produ- 
ced, is  termed  tbe  vinous  fermentatioo ; it  might,  perhaps  with 
more  propriety,  be  called  the  alcoholic  or  spirituous  fermenta- 
tion, since  it  is  a process  by  means  of  which  all  saccharine  mat- 
ters, whether  they  proceed  from  grapes,  sugar-cane,  or  malt, 
are  decomposed,  and  recombine  to  form  alcohol.  But  however 
wrong  this  denomination  may  be,  we  shall  make  use  of  it  in  the 
following  observations,  as  being  well  understood  by  all  classes. 
A vinous  fermentation,  to  be  perfect,  requires  very  exact  propor- 
tions of  mucilage  and  saccharine  matter,  so  as  to  have  tbe  one  just 
sufficient  to  destroy  or  attenuate  the  other ; in  which  case  the 
result  would  be,  if  the  operation  had  been  properly  conducted, 
a mixture  of  alcohol  and  water,  differently  flavoured,  according 
to  the  materials  from  which  it  was  produced,  as  grapes,  pears, 
apples,  or  malt  and  hops  ; but  such  accuracy  in  tho  proportions 
cannot  be  expected  either  from  nature  working  at  large,  and 
every  climate,  soil,  and  situation,  or  from  short-sighted  man 
acting  mechanically,  and  frequently  in  ignorance  of  what  he  Is 
doing.  A perfect  fermentation,  therefore,  has  been  considered 
an  object  almost  impossible  to  be  obtained ; and  all  we  wish 
to  shew  is,  that  the  errors  of  the  mixture  may  be  corrected,  and 
the  whole  process  improved,  by  good  management. 

“ The  common  practice,  until  a few  years  back,  has  been  to 
ferment  in  open  vessels;  and  though  it  was  a circumstance 
well  known  among  chemists,  that  a certain  portion  of  spirit 
and  flavour  escaped  in  tho  form  of  vapour  during  the  process, 
yet  no  one  had  an  idea  that  the  condcnsatory  system  could  be 
applied;  as  it  appeared  impossible  to  effect  the  fermentation 
in  air-tight  vessels,  being  unable  to  surmount  the  great  difficul- 
ty which  existed  of  keeping  down  And  managing  that  enormous 
bulk  of  uon-condensible  gases,  which  are  emitted  during  the  de- 
composition of  the  saccharine  matter,  and  which  acquire  great- 
er expansive  force  by  the  gradual  increase  of  heat.  The  idea, 
however,  occurred  to  Madame  Gervaia,  a proprietor  of  consi- 
derable vineyards  near  Montpellier,  who  has  founded  a system 
on  the  following  principle;  that  what  is  termed  the  vinous  fer- 
mentation is  a mild,  calm,  and  natural  distillation  ; which,  ac- 
cording to  the  usual  acceptation  of  tbe  word,  bas  proved  a cor- 
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reel  system,  since  not  a single  drop  of  spirit  is  formed  before  it 
commences,  nor  after  it  is  over.  Having  first  laid  down  this 
ground-work,  she  proceeded  to  obtain  an  apparatus,  tl«nt  would 
operate  iu  such  a manner  as  to  return  into  the  vessel  the  spirit 
and  flavour  that  was  evolved  from  Ihe  fermenting  gyle,  and  let 
out  the  non-cundcnsible  gases  which  might,  by  the  increasing 
beat,  acquire  too  great  an  expansive  force,  and  burst  the  work- 
ing tun  ; a short  description  of  this  apparatus  will  be  a fresh 
proof  that  Ihe  greatest  advantages  are  often  derived  from  the 
most  simple  means.  It  consists  of  a vessel  resembling  the  head 
of  the  ancient  still,  and  constructed  of  such  form  as  to  be  ca- 
pable  of  being  placed  securely  on  the  back  or  vat.  In  which  the 
process  of  fermentation  is  to  be  carried  on;  the  bark  or  vat 
must  be  closed  air-tight,  with  a hole  in  the  top,  communicating 
with  that  part  of  the  apparatus  culled  the  cone  or  roodrnser. 
This  cone  is  surrounded  by  a cylinder  or  reservoir,  which  is  to 
be  filled  with  cold  water,  so  that  the  alcoholic  vapour  or  steam 
evolved  during  the  process,  may  be  condensed  as  it  comes 
in  contact  with  the  cold  interior  surface  of  (he  cone  ; and  being 
thereby  converted  into  liquid,  trickles  down  the  inside  of  the 
condenser,  and  through  a long  pipe  is  returned  into  the  fer- 
menting liquor. 

**  By  the  application  of  this  apparatus,  a considerable  por- 
tion of  alcohol,  which  has  been  hitherto  sulU’tcd  to  escape  in  Ihe 
form  of  vapour,  along  with  Ihe  non-condmrildv  gases,  is  con- 
densed, and  returned  into  Ihe  liquor;  and  the  non-condensible 
gases  are  carried  olT  by  a pipe,  which,  proceeding  from  the 
interior  lower  part  of  the  cone,  and  tunning  op  to  the  inside  of 
the  cylinder  in  the  cold  waler,  passes  out  ihrough  the  side,  and 
the  end  is  immersed  some  depth  below  the  surface  of  water 
contained  in  a separate  vessel,  permitting  the  gases  to  escape, 
but  still  under  a certain  degree  of  pressure,  the  object  of  which 
is,  to  couliue  the  alcoholic  steam  and  gas  within  the  cone,  and 
allow  them  a sufficient  time  to  cool  and  condense.” 

Refer  meet  to  the  Engraving. — A A,  closed  vat  in  which  the 
process  of  fertnenlalion  is  carried  on.  B condensing  cone, 


communicating  immediately  with  the  interior  of  the  fermenting 
vat.  CC,  small  channel  extending  round  the  interior  base  of 
the  cone,  for  the  puiposr  of  receiving  the  condensed  alcohol 
and  essential  oils,  which  are  conducted  down  the  small  tube  D 
into  the  vat.  E E,  reservoir  fur  eon*  fining  cold  water  surround- 
ing the  cone.  F,  exit-pipe  communicating  with  the  interior  of 
Ihe  cone,  its  extremity  being  immersed  some  inches  below  the 
surface  of  Ihe  water  in  thr  small  tub  (),  from  which  the  non- 
condensible  gases  are  permitted  In  escape  into  the  atmosphere. 

II.  rork  to  draw  of  the  water  from  the  reservoir,  E E. 

“ To  persons  in  the  least  acquainted  with  chemical  opera- 
tions. it  would  he  useless  to  dwell  on  the  merits  of  tbis  appa- 
ratus ; (hey  will  at  once  see  how  beneficial  it  would  prove  to 
any  liquid  that  bns  to  undergo  the  vinous  fermentation  in  anv 
stage  of  its  manufacture ; hut  to  those  who  are  not  so  conversant 
in  the  principles  and  causes  of  these  operations,  we  shall  pro- 
ceed to  point  them  out. 

“To  obtain  a good  fermentation,  ns  complete  a decomposi- 
tion of  the  must  nr  wort,  and  as  perfect  a recomposition  of  al- 
cohol as  possible,  are  the  great  objects  to  he  obtained.  To  ac- 
quire the  former,  three  requisites  are  necessary  ; fluidity,  heat, 
and  motion:  the  latter. density, coolness,  and  tranquillity.  Let 
us  examine  each  of  them  separately  : first,  of  fluidity.  The 
specific  gravity  of  the  liquid  must  clligible  to  produce  a good 
fermentation,  is  between  1.020,  and  1*140;  or  eighteen  for  one 
hundred  and  thirty-two  pounds,  by  Dicas's  improved  sac- 
charomcler  made  by  Joseph  Long,  No.  20.  Little  Tower-street, 
London,  Hclow  eighteen  pounds  of  real  extract  per  barrel, 
the  liquid  U too  thin  to  produce  a proper  fermentation,  and 
above  one  hundred  and  thirty-two  pounds  it  is  too  thick  ; but 
■apposing  the  specific  gravity  of  the  must  or  wort  to  be  correct, 
it  may  be  earned  beyond  a proper  dilation  by  too  much  beat, 
or  congealed  to  too  great  a consistency  by  excessive  cold  con- 
sequently, either  a thunder  storm  or  hard  frost  will  derange  the 
operation,  and  are  equally  injurious  to  fermentation.  Any 
method  therefore  that  will  ensure  an  even  temperature,  must  he 
of  great  importance:  and  such  a method  is  obtained  by  apply- 
ing the  apparatus  already  described,  since,  by  preventing  the 
access  of  atmospheric  air,  the  sudden  changes  of  ihe  external 
temperature  can  have  no  effect  upon  the  fermenting  gyle  : and 
if  it  has  been  pit  eked  at  a proper  bent,  (which  is  between  sixty- 
five  and  eighty,*)  will  proceed  through  its  different  stages  as 
well  during  the  hottest  days  of  summer,  as  in  the  selected 
months  of  autumn  and  spring. 

" With  respect  to  motion,  we  are  indebted  to  Monsieur  Gay 
Lassac,  an  able  French  chemist,  for  a beautiful  and  important 
experiment,  proving  that  must,  possessed  of  ail  the  requisite* 
to  produce  a good  fermentation,  w ill  not  begin  to  ferment  unless 
excited  by  a foreign  agent.  He  placed  the  must  in  a close  ves- 
sel, from  which  the  atmospheric  air  had  been  exhausted,  where 
it  remained  several  days  without  giving  any  signs  of  fermenta- 
tion, from  which  he  concluded  sonic  power  was  wanting  to 
break  tbe  nnion  of  its  constituent  principles  ; he  therefore 
introduced  a small  quanlily  of  oxygen,  which  immediately 
caused  the  roost  to  ferment,  evidently  proving  the  necessity 
of  aamall  portion  of  atmospheric  air,  (which  contains  oxygen.) 
to  allow  the  fermentation  to  commence.  But  it  at  tbe  same 
time  proves,  that,  after  performing  that  office,  this  great  enemy 
to  ail  fermented  liquors  may  be  dispensed  with,  without  imped- 
ing the  process  ; as  the  small  quanlily  of  oxygen  introduced 
by  Monsieur  Gay  Lussac,  was  soon  absorbed  by  the  carbon  to 
form  carbonic  acid  gas,  and  be  found  no  occasion  for  any  fur- 
ther supply. 

“This  discovery  is  of  the  greatest  importance,  since  it  en- 
ables us,  without  tho  least  detriment  or  inconvenience  to  the 
process,  to  exclude  the  oxygen  of  the  atmospheric  nir,  which 
by  constantly  supplying  the  gyle  with  the  principle  that  causes 
and  promotes  acidity,  casts  on  it  from  the  first  that  roughness 
and  disagreeable  flavour  which  spoil  most  of  our  common  be- 
verages. Here  again  the  new  apparatus  proves  of  infinite  be- 
nefit ; for  as  soon  as  carbonic  acid  gas  is  evolved  from  the  fer- 
menting gyle,  the  atmospheric  air  being  lighter,  is  driven  out 
from  the  upper  part  of  tbe  working-tuo,  and  as  no  air  is  per- 


* FrnwBtotkm  will  takr  fliw  from  forty-eight  to  ea«  huodrsd  ud  thirty - 
cifht  drf  rest. 
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In  cnlrr  afterward*.  all  the  subsequent  carbonic  acid 
gas  emitted  diminishes  the  quantity  of  oxygen  contained  in  the 
gyle  by  the  oxygen  uniting  with  the  carbon  as  fust  as  it  dis- 
unites from  the  saccharine  matter  during  its  decomposition,  and 
thereby  secures  a soundness  and  peculiar  mildness  not  to  be 
procured  by  any  other  mode. 

“ Having  staled  the  necessary  conditions  for  a complete  de- 
composition of  the  saccharine  matter,  wc  shall  proceed  to  no- 
tice those  required  for  a good  production  of  alcohol.  The  first 
already  mentioned  is  a certain  density,  in  order  to  allow  the 
several  principles  which  are  disunited  to  recombine.  It  is 
doubtful  whether  such  a combination  will  in  any  case  take 
place,  until  the  temperature  of  the  gyle  having  attained  its 
greatest  heat,  is  afterwards  cooled  a few  degrees : a fact  con- 
firming which  is,  that  a portion  of  the  liquid  taken  out  when 
at  its  greatest  beat,  and  tried  by  distillation,  produced  little  or 
no  spirit;  but  such  refrigeration  most  not  be  effected  too 
suddenly,  as  it  might  coagulate  the  yet  undecom posed  mu- 
cilage, and  check  its  further  aotion  on  the  remaining  saccha- 
rine matter  . and  bv  arresting  that  natural  operation,  which 
ought  to  be  pursued  a longer  or  shorter  period  according  to 
the  specific  gravity  of  the  fermentable  matter,  might  produce 
that  result  termed  aoriNess,  by  bolding  in  solution  the  coagu- 
lated mucilage. 

“ Here  again  the  apparatus  will  be  found  of  great  service; 
for  by  frequently  renewing  the  cold  water  ia  its  reservoir,  the 
internal  temperature  will  gradually  diminish  by  the  beat  of  the 
gyle  coming  in  contact  with  the  cold  interior  of  the  cone;  bat 
in  order  to  effect  this,  the  tranquillity  above  mentioned  ia  ne- 
cessary, since  the  continual  motion  is  caused  by  tbc  oxygen 
soliciting  new  combinations  with  the  carbon,  and  thereby  con- 
stantly giving  rise  to  a fresh  supply  of  heat. 

The  writer  then  replies  very  satisfactorily  to  some  objections 
which  have  been  urged  against  the  adoption  of  tbc  patent  ap- 
paratus, and  shews  it  applicable,  not  only  to  the  process  of 
brewing  malt  liquors,  but  to  the  manufacture  of  wine,  cider, 
perry,  and  vinegar.  We  shall  now  conclude  with  the  following 
observations:  The  great  advantages  to  be  derived  from  this 
system  are,  excluding  the  atmospheric  air,  by  which  the  acid 
principle  which  beer  absorbs  from  the  air  during  fermentation, 
is  prevented  entering  into  combination  with  it,  and  thereby 
injuring  tbe  brewer  the  certainty  of  making  as  sound  beer  dur- 
ing the  hot  weather  as  in  winter:  also  the  essential  oil  of  the 
hops  and  the  spirit,  which  escape  on  the  old  principle,  are  con- 
densed, and  returned  immediately  into  tbe  beer,  thereby  pre- 
serving an  uniform  flavour  at  all  times.  In  addition  to  the  pre- 
servation of  flavour,  strength,  and  soundness,  and  enabling  the 
brewer  to  insure  liis  beer,  an  increase  of  five  percent,  is  gained 
in  the  quantity,  not  only  by  condensing  the  alcoholic  vapour, 
but  by  the  yeast  settling  in  a solid  body,  at  the  bottom  of  the 
tun,  so  that  the  beer  may  be  drawn  off  clear  to  tbe  last,  and 
tbe  yeast  will  be  left  in  good  condition  for  pitching  with; 
likewise,  the  waste  occasioned  by  the  old  system  of  cleans- 
ing will  be  prevented,  and  the  beer  will  retain  the  fixed  air  in 
it,  according  to  the  resistance  placed  at  tbe  end  of  the  escape- 
pipe.  and  a considerable  saving  of  labour  attend  it. 

Upon  the  new  system,  the  fermentation  may  be  brought 
to  a perfect  state  at  any  period,  according  to  the  degree  of  heat 
made  use  of  for  fermentation  ; for  as  long  as  there  remain  any 
particles  of  saccharine  matter  in  solution  nndecomposed,  so 
long  will  the  beer  continue  to  increase  in  strength,  arising  from 
the  decomposition  of  these  particles,  and  which  can  only  be 
promoted  by  their  dilatation  with  a high  fermentation  heat ; but 
when  the  whole  of  the  saccharine  matter  is  decomposed,  and  as 
perfect  a fermentation  as  possible  obtained,  attenuation  will  be 
complete,  and  the  beer  will  precipitate  perfectly  bright,  there 
being  no  longer  any  carbonic  acid  gas  generated  to  stir  up  the 
grosser  particles  of  the  fermented  matter.  Upon  the  old  sys- 
tem of  fermentation,  beer  can  seldom  be  kept  until  it  has  at- 
tained a perfect  state  of  attenuation  ; for  as  the  decomposed 
particles  of  saccharine  matter  yield  the  bash  of  spirit,  so  also 
Ibey  yield  the  basis  of  acidity;  and  tbe  beer  having  already 
absorbed  too  large  a portion  of  that  principle,  an  increase  of 
attenuation  is  generally  accompanied  with  a great  increase  of 
acidity.  The  flavour  of  beer,  on  tbe  old  system,  depends  upon 
the  fcrmealation-beat,  as  the  greater  the  beat  in  the  tun,  the 
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larger  is  the  quantity  of  essential  oil  evaporated,  with  a conse- 
quent Iona  of  flavour;  therefore  to  insure  a good  flavour,  a low 
fermentation  is  necessary,  and  the  lower  tbe  fermentation,  tbe 
longer  the  saccharine  matter  is  before  it  decomposes  ; whereas, 
on  the  new  system,  the  whole  flavour  and  strength  are  preserv- 
ed, and  any  degree  of  beat  may  he  employed  lo  accelerate  the 
fermentation,  and  bring  the  beer  to  an  early  attenuation. 

Malt  Distillery,  the  converting  fermented  liquors  into  a clear 
inflammable  spirit,  which  is  either  sold  for  use  in  tbc  common 
state  of  a proof  strength,  or  rectified  into  spirits  of  wine,  or 
made  into  compound  cordial  waters. 

MALTA,  Knights  or,  or  Hospitallers  of  St.  John  of  Je- 
rusalem, a religious  military  order,  whose  residence  was  in  the 
island  of  Malta.  The  order  consisted  of  three  estates,  the 
knights,  chaplains,  and  servants  at  arms.  The  government  of 
the  order  was  partly  monarchical  and  partly  aristocratical : 
the  grand  master  being  sovereign,  none  were  admitted  into  this 
order  but  such  as  were  of  noble  birth. 

MALTHA,  In  AntiqQity,  a cement  of  which  there  were  too 
sorts,  native  and  factitious : one  of  the  latter  consisted  of  pilch, 
wax,  plaster,  and  grease.  Another  kind,  used  by  tbe  Romans 
in  their  aqueducts,  was  made  of  lime  slacked  in  wine,  incorpo- 
rated with  melted  pitch,  and  fresh  figs.  Native  maltha,  called 
also  sea-wax,  is  a solid  substance,  found  on  the  lake  llaikal, 
in  Siberia.  It  is  white,  melts  when  heated,  and,  on  cooling, 
assumes  the  consistence  of  white  cerate.  It  has  also  been 
found  on  the  coast  of  Finland. 

MAMALUKES,  the  line  of  a dynasty  that  reigned  in  Egypt. 
Tbe  Mamalukes  were  originally  Turkish  and  Circassian  slaves, 
bought  of  tbe  Tartars  by  Melicsalah,  to  the  number  of  a thou, 
sand,  whom  he  bred  up  to  arms,  and  raised  some  to  the  princi- 
pal offices  of  the  empire.  They  killed  Sultan  Moadam,  whom 
they  succeeded.  The  mamalukes  were  skilful  horsemen.  Their 
numbers  were  kept  up  by  the  purchase  of  fresh  slaves,  and  »>• 
they  continued  for  many  centuries,  ruling  Egypt  iu  the  name 
of  tbe  Grand  Signior  of  Turkey,  until  the  conquest  of  Egypt  by- 
Buonaparte.  They  then  retreated  into  Nubia,  and  in  1811  they 
were  decoyed  into  the  power  of  the  Turkish  paeha,  and  slain. 

MAMMA,  from  Mamma,  tbc  fond  word  for  Mother.  This 
word  is  said  to  be  found  for  the  compellation  (word  of  salu- 
tation) of  Mother,  in  most  languages,  and  is  therefore  supposed 
to  be  tbe  first  syllables  that  a child  pronounces. 

MAMMALIA,  is  properly  a branch  of  Natural  History,  and 
indicates  the  first  class  of  the  animal  kingdom,  containing 
those  animals  which  suckle  thrlr  young.  Several  scientific 
and  ingenious  arrangements  of  the  animal  kingdom  into  classes, 
orders,  genera,  and  species,  have  been  successively  adopted ; 
that  of  Monsieur  Cuvier,  the  French  anatomist,  possesses  u 
high  degree  of  merit.  Hut  though  his  arrangement  evinces 
great  anatomical  precision,  and  the  highest  philosophical  know- 
ledge of  animals,  yet,  to  a general  reader,  it  has  a complicated 
and  forbidding  appearance,  and  is  less  attractive  than  the 
more  simple  arrangement  of  Linnaeus,  which  divides  tbe  ani- 
mal kingdom  into  six  classes  ; mammalia,  awr,  amphibia,  piseet. 
inttcia,  vermes:  or,  such  as  suckle  their  young ; birds  ; creatures 
living  equally  on  Land  or  in  the  water;  fishes;  Insects;  and 
worms.  Each  of  these  classes  is  subdivided  into  orders, 
genera,  species,  and  varieties  of  those  speoies.  These  classes 
are  thus  arranged  for  conciseness: 


CLASSES, 
f With  verUbrw  • . 


Without  vwtabrw.. 


Hoi  blood  

Cold  rod  blood.. 
Cold  whilo  blood 


S Viviparous, . , .1.  Mammalia. 
\ Oviporoos  , •«  .2.  Bird*. 

\ With  loogo .. , ,3.  Amphibia. 

{ With  gills. ...  .4.  Fitbro. 

S Have  aoteoBie  6.  Introla. 
j Have  teotaeula  6.  Worm*. 


The  class  mammalia,  consists  of  such  animals  as  produce 
living  offspring,  nod  nourish  their  young  with  milk  supplied 
from  their  own  bodies;  it  comprises  both  the  quadrupeds  and 
whales.  Their  head  is  the  scat  of  the  principal  organs  ot 
sense,  the  mouth,  the  nose,  the  eyes,  and  ears. 

Touching  or  feeling.  The  outside  of  tire  skin  Is  covered  with 
a thin  pellicle,  called  the  rpu/ervau,  cuticle,  or  scarf-skin.  Under 
tin;  cuticle,  is  tbe  ret t mumsutn.  In  negroes,  this  substance  is 
black;  in  Europeans,  white,  brown,  or  yellow.  The  cutis  tera, 
or  the  skin,  is  a substance  made  up  of  fibres  closely  connected 
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with  each  other,  ami  running  in  various  directions,  being  com. 
posed  of  the  extremities  of  numerous  vessels  and  nerves.  The 
papilla  of  the  fingers  or  inside  of  the  hand,  may  become  erect 
or  elevated,  and  being  gently  pressed  against  a tangible  body, 
receive  an  impression  which  is  conveyed  to  the  brain,  and  is 
called  (eirrA.  Spiders,  flies,  and  ants,  have  this  sense  in  the 
greatest  perfection. 

Tatting.  The  tongno  is  covered  with  two  membranes ; the 
external  is  thick  and  rugged,  especially  in  quadrupeds ; the 
internal  membrane  is  thin  and  soft,  and  upon  it  appear  papilla, 
or  small  elevations,  like  the  tops  of  the  small  horns  or  snails. 
These  papillse  are  composed  of  the  extremities  of  the  nerves  of 
the  tongue,  and  piercing  the  external  membrane,  are  constantly 
a fleeted  by  those  qualities  in  bodies,  which  have  their  tastes 
excited  in  the  mind  by  means  of  these  nervous  papillas,  which 
are  the  immediate  organ  of  tasting.  This  orgau  bears  a strong 
analogy  to  the  sense  of  touch. 

Hearing.  The  undulations  of  the  atmosphere,  excited  by 
the  vibrations  of  sonorous  bodies,  are  collected  in  the  external 
car  and  auditory  passage,  as  in  the  hearing  trumpet,  and  are 
conveyed  to  the  mtmhrana  tympani,  or  drum,  which  they  cause 
to  vibrate.  The  died  is  transmitted  through  the  small  bones, 
to  the  watery  fluid  that  fills  the  internal  ear,  in  which  the  deli- 
cate filaments  of  the  auditory  nerve  float,  and  by  this  nerve  the 
sensation  is  conveyed  to  the  brain.  But  it  is  remarkable  bow 
nicely  is  the  ear  constructed  in  various  animals;  in  man  its 
position  and  form  are  admirably  contrived  for  his  erect  pos- 
ture ; in  quadrupeds  we  see  it  large,  susceptible  of  easy  motion, 
ms  when  the  horse  lays  his  ears  back  or  points  them  forward  ; 
in  the  mote  it  is  lodged  deep  in  the  head.  The  structure  of  the 
ear  is  also  remarkable,  for  it  is  so  contrived  and  tunnelled  that 
it  may  not  only  catch  sounds,  but  prevent  the  more  furious  un- 
dulations of  the  air  from  injuring  the  interior  membrane.  And 
to  prevent  insects  from  lodging  within  its  cavity,  as  well  as  to 
keep  it  moist  and  in  tunc,  it  is  supplied  with  a bitter  uauseous 
wax. 

Smelling.  The  cavity  of  the  nose  is  divided  into  two  parts, 
called  the  nostrils,  by  a partition,  of  which  the  upper  part  is 
bony,  and  tho  lower  cartilaginous.  The  upper  part  of  the 
cavity  is  covered  with  a thick  glandulous  membrane,  above 
which  the  olfactory  nerve  is  finely  branched  out  and  spread  over 
the  membrane  of  the  spongy  hones  of  the  nose,  and  other  sinu- 
ous cavities  of  the  nostrils.  The  odorous  effluvia  of  bodies 
being  disseminated  in  the  atmosphere,  the  latter  fluid  passes 
through  the  nose  in  respiration,  and  the  odorous  particles  are 
thus  brought  into  contact  with  the  fibres  of  the  nerves,  which, 
by  their  communication  with  the  brain,  excite  in  the  mind  the 
sense  of  smell. 

Seeing.  The  eye  is  the  organ  of  sight,  and  its  sensations  are 
of  the  utmost  importance  to  the  well-being  and  safety  of  ani- 
mals. The  eye  is  composed  of  three  coale,  covering  one  another, 
and  enclosing  different  substances  called  AwmoMr*.  The  three 
coats  are  the  sclerotica , the  choroides.  and  (Ite  retina.  The  three 
humours  are  the  aqueous,  the  crystalline , and  the  vitreous.  Oh. 
jeets  are  seen  by  means  of  their  images  being  painted  on  the 
retina  of  the  eye,  in  an  inverted  position,  though  they  appear 
erect.  When  the  crystalline  humour  loses  its  transparency,  the 
disorder  is  called  a cataract,  and  the  remedy  applied  is  called 
couching,  which  is  performed  bj  thrusting  a fine  awl  through 
the  coats  of  the  eye,  and  pushing  the  crystalline  to  the  bottom 
of  the  eye,  where  it  will  remain,  and  its  deficiency  may  be  sup- 
plied with  a convex  lens.  When  the  defect  of  vision  is  in  the 
optic  nerve,  it  is  called  a gutta  serena,  and  the  disorder  is  gene- 
rally incurable.  The  external  parts  of  the  eye  are,  tho  eye- 
brows, the  cyr-lids,  and  eyo-lashes.  The  eye-brows  defend 
the  eyes  from  too  strong  a light,  and  serve  to  turn  away  sub- 
stances which  might  otherwise  fall  into  the  eye.  The  eye-lids 
act  as  curtains,  by  covering  and  protecting  the  eye*  during 
sleep ; and  in  our  waking  hours  they  diffuse  a fluid  over  the 
eye  which  renders  it  better  adapted  to  transmit  the  rays  of 
light  The  eye-lashes  guard  the  organ  from  danger,  and  protect 
it  from  dust  and  insects  floating  or  flying  in  the  atmosphere. 

The  mouth  contains  the  teeth,  which  are  inserted  into  two 
moveable  bones,  the  upper  and  under  jaw.  The  front  or  cut- 
ting teeth  are  in  general  wedge-shaped,  and  so  placed  that  in 
action  their  sharp  edges  are  brought  into  contact.  Next  to 


these  are  situated  the  canine  teeth  or  tusks,  which  are  In 
genera*  longer  than  the  front  teeth,  conical,  and  pninted.  The 
teeih  in  the  hark  of  the  jaw,  and  between  wlurh  the  food  is 
chewed  or  masticated,  are  called  grinders.  In  such  animats 
as  subsist  on  vegetable  food,  the  latter  are  somewhat  flattened 
at  the  top  ; but  in  the  carnivorous  tribes,  their  upper  surfaces 
are  furnished  with  sharp  and  conically  pointed  protuberances. 
It  is  principally  from  the  numbers,  form,  and  disposition  of  tire 
teeth,  that  Linnieus  has  arranged  the  various  gcuera  or  tribes 
of  quadrupeds- 

The  class  Mammalia  has  been  distributed  into  seven  orders, 
founded  for  the  most  part  on  the  number  and  arrangement  of 
the  teeth ; and  on  the  form  and  construction  of  the  feet,  or  of 
those  parts  in  the  seals,  whales,  and  other  animals,  which  sup- 
ply the  place  of  feet. 

Orders  of  Mammalia. — I.  Primates,  have  the  upper  front  teeth 
generally  four  in  number,  wedge-shaped,  and  parallel : and  two 
teats  situated  on  the  breast,  as  apes  and  monkeys.  2.  Uruta, 
have  no  front  teeth  in  cither  jaw  ; and  the  feet  armed  with 
strong  hoof-like  nails,  as  the  elephant.  3.  Fcrir,  have  in  gene- 
ral six  front  teeth  in  each  jaw ; a single  canine  tooth  on  each 
side  in  both  jaws;  and  the  grinders  with  conic  projections,  as 
the  dogs  and  cats.  4.  (Hires,  have  two  long  projecting  front 
teeth  in  each  jaw,  w Inch  stand  close  together ; and  no  canine 
teeth  in  either  jaw,  as  the  rats  and  mice.  6.  Pecora,  have  no 
front  teeth  in  the  upper  jaw;  six  or  eight  in  the  lower  jaw, 
situated  at  a considerable  distance  from  the  grinders;  and  the 
feet  with  hoofs,  as  the  cattle  and  sheep.  6-  Uelluw,  have  blunt 
wedge-shaped  front  teeth  in  both  jaws;  and  the  feet  with  hoofs, 
as  the  horses.  7.  Cette,  hsve  spiracles,  or  breathing  holes,  on 
the  head ; fins  instead  of  fore  fret;  and  a tail  flattened  hori- 
zontally, instead  of  hind  feet.  This  order  consists  of  the  nar- 
wals.  whales,  cachalots,  and  dolphins. 

MAMMARY  Gland,  in  Anatomy,  is  a glandular  substance 
situated  in  the  breast,  and  secreting  the  milk. 

MAN.  The  varieties  of  the  human  species,  as  arranged  by 
Blumenbach,  are  five  in  number: — 1.  Caucasian  variety,  which 
includes  the  Europeans,  (excepting  the  Laplanders,  and  tho 
rest  of  the  Finnish  race.)  the  western  Asiatics,  as  far  as  the 
river  Ob,  the  Caspian  sea,  and  the  Ganges,  and  the  northern 
Africans.  2.  Mongolian  variety,  which  inelodes  tho  rest  of  the 
Asiatics,  (excepting  tho  Malays;)  the  Finnish  races  of  tho 
colder  parts  of  Europe,  ns  the  Laplanders,  fitc.  and  the  tribes 
of  Esquimaux  ; extending  over  the  northern  parts  of  America 
from  Bhering's  Strait  to  the  extremity  of  Greenland.  3.  Ethio- 
pian variety,  contains  the  remaining  Africans,  besides  those 
classed  in  the  first  variety.  4-  American  variety.  To  this  be- 
long all  the  Americans,  except  the  Esquimaux.  5.  Malay 
variety,  includes  the  inhabitants  of  Malacca,  of  the  South  Sea, 
Lad  rone,  Philippine,  Molucca,  and  Sunda  islands.  Each 
variety  is  distinguished  by  the  colour  of  the  hair,  and  some 
striking  peculiarities  of  featore.  We  shall  now  briefly  dcseribe 
the  external  and  internal  structure  of  the  human  body,  and  the 
five  senses. 

Extern al  Structure  of  the  Human  Body. — Among  all  the 
parts  of  the  body,  the  bead  holds  the  most  distinguished  place  ; 
both  because  of  its  beauty,  and  because  it  contains  the  princi- 
ples of  sense  and  motion.  All  the  sentiments  and  passions  of 
the  soul  are  painted  on  the  face,  which  is  tho  most  beautiful 
part  of  man ; and  where  the  principal  organs  of  sense  arc 
found,  through  the  medium  of  which  we  receive  impressions 
from  external  objects.  The  different  motions  of  the  lips,  and 
those  of  the  tongue,  whether  it  touch  the  palate  or  the  teeth, 
serve  for  the  articulation  of  words,  and  the  different  inflexions 
of  sound.  By  the  teeth  we  can  cut  or  grind  our  food ; and  the 
saliva,  so  necessary  to  digestion,  is  furnished  by  a great 
number  of  glands,  which  are  contained  in  the  mouth.  The 
head  is  placed  upon  the  neck,  and  turns  as  on  a pivot,  to  any 
side  we  please.  After  tbe  neck  comes  the  shoulders,  so  formed 
that  they  are  able  to  bear  heavy  loads.  To  the  shoulders  the 
arms  ore  joined;  and  to  those,  the  hands,  which  are  so  con- 
structed as  to  perform  an  infinity  of  motions ; to  touch,  take, 
raise  up,  draw  back,  repel,  &c.  tbe  joints  and  bones  serving  to 
support  and  facilitate  these  motions-  The  breast  includes  and 
defends  the  heart  and  the  lungs;  and  for  this  purpose  it  is 
composed  of  strong  and  hard  ribs  and  bones.  Tbe  diaphragm 
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separates  the  breast  and  belly,  which  contains  the  stomach, 
liver,  spleen,  and  intestines.  All  this  mass  rests  upon  the 
hips,  thighs,  and  legs,  which,  like  the  arms,  have  different  arii- 
ctilations  favourable  to  moiion  and  rest.  The  feet  sustain  the 
whole,  and  the  toes  also  contribute  to  it,  because  they  serve  to 
fix  the  feet  more  firmly  upon  the  ground.  The  skin  and  flesh 
cover  the  whole  body.  The  hair  and  the  down,  which  are 
found  in  different  parts,  protect  them  from  the  injurious  effects 
of  cold.  The  bones,  the  most  compact  and  solid  parts  of  the 
body,  serve  for  the  attachment  and  support  of  all  other  parts. 
Bones  arc  firm,  hard,  and  perfectly  insensible,  they  are  divided 
into  the  long,  the  cylindrical,  and  the  flat.  There  are  248  sepa- 
rate bones  in  the  human  body  ; these,  connected  with  wires,  are 
sometimes  made  up  into  an  artifleiai  skeleton.  There  are 
eight  separate  bones  in  the  skull,  that  serves  as  a vault  for  the 
brain.  The  vertebrae  of  the  neck,  so  called  from  the  ease  with 
which  they  move,  are  separated  from  one  another  by  an  elastic 
substance.  They  support  the  head,  which  by  their  means  is 
readily  moved  up  and  down,  and  turned  round  on  cither  side 
as  far  as  is  necessary,  like  a piece  of  mechanism  in  a bail  and 
socket ; to  the  breast  bone,  tbe  seven  true  and  five  false  ribs 
are  fastened  : the  spine  extends  from  the  skull  to  the  end  of  the 
loins,  and  serves  to  lodge  and  defend  the  spinal  marrow : the 
pelvis  supports  tbe  abdomen,  and  the  thorax  reaches  from  the 
neck  to  the  end  of  tbe  breast  bone,  serving  as  a chest  or  place 
of  safety  for  the  heart,  lungs,  kc. 

The  Muscles,  A rteriet,  Vein s,  and  Circulation  of  the  Blood. — 
The  mnseles  constituting  the  flesh  are  susceptible  of  contrac- 
tion and  relaxation,  and,  with  the  help  of  the  tendons,  are  the 
instruments  of  animal  motion.  The  muscles  are  cither  volun- 
tary  or  involtmtary.  The  motions  of  the  former  arc  subject  to 
the  will,  as  in  the  case  of  the  arms,  legs,  Ac.  The  heart,  which 
is  a hollow  muscle,  and  the  stomach,  intestines,  Ac.  act  upon 
their  contents  by  means  of  muscular  fibres,  called  involuntary 
muscles,  because  their  motions  depend  not  on  the  will.  Each 
large  muscle  consists  of  two  parts,  eix.  the  belly,  which  is  the 
active  part,  and  its  cord-like  extremities  called  tendons,  which 
fasten  the  muscle  to  tbe  bones,  and  perform  their  action  by  con- 
tracting both  ends  towards  tbe  centre.  The  red  colour  which 
distinguishes  the  muscular  parts  of  animals  is  owing  to  the 
number  of  blood-vessels  dispersed  through  their  substance. 
The  nerves,  long,  white,  medullary  cords,  originate  in  the  brain 
and  spinal  marrow,  and  serve  for  sensation.  Sensibility,  there- 
fore, depends  on  tbe  nerves ; motion,  on  tbe  muscles.  The 
uerves  conduce  to  all  the  enjoyments  and  sufferings  of  life,  and 
to  the  intellectual  faculties  of  man : the  muscles  arc  the  chief 
support  of  animal  life,  and  the  source  of  all  the  bodily  powers. 
The  heart  is  the  principal  organ  of  life ; it  contains  lour  cavi- 
ties for  receiving  the  blood,  and  giving  it  a fresh  impulse 
through  the  arteries.  The  arteries  originate  in  the  heart,  and 
throogh  them  the  blood  is  carried  from  the  heart  to  every  part 
of  tbe  body,  for  the  preservation  of  life,  generation  of  beat, 
nutrition,  and  the  secretion  of  tbe  different  fluids.  Tho  pulse, 
felt  at  the  wrist,  temples,  and  various  parts  of  the  body,  is 
occasioned  by  the  reciprocal  action  of  tho  heart  and  arteries, 
when  the  blood  is  driven  from  the  heart  into  the  arteries  to  be 
distributed  through  the  whole  body.  The  arteries  terminate  in 
small  microscopic  veins,  which  bring  back  tbe  blood  front  the 
extremities  to  the  heart.  The  veins  originate  at  the  extremi- 
ties of  the  arteries : they  continually  increase  in  size  as  they 
approach  the  heart:  they  do  not  pulsate,  but  the  blood  they 
receive  from  the  arteries,  they  carry  back  witb  a slow  motion, 
and  it  is  prevented  from  returning  by  innumerable  valves. 
The  double  circulation  of  the  blood  is  this  : one  motion  is  from 
the  heart  to  the  lungs,  for  the  purpose  of  receiving  oxygen 
from  the  air ; the  other  motion  is  over  all  the  parts  of  the  body, 
to  give  out  its  nutritive  and  vital  properties  to  the  whole 
machine. 

The  Brain  and  Nerves. — Tbe  brain,  a small  pulpy  mass  of  a 
whitish  colour,  occupies  all  that  cavity  formed  by  the  bones  of 
the  skull.  The  spinal  marrow,  a continuation  of  the  brain, 
passes  out  of  an  opening  in  the  skull,  and  runs  down  the  canal 
of  the  back-bone,  giving  out  nerves  in  its  passage.  The  nerves 
run  out  In  pairs,  separate  and  spread  over  the  whole  body. 
The  brain  and  nerves  constitute  entire  the  organs  of  feeling  and 
sensation,  the  other  parts  of  tbe  body  being  incapable  of  feel- 


ing. Excitement  to  action,  produced  by  the  will,  proceeds  from 
the  brain  and  spinal  marrow,  through  the  medium  of  the  nerves. 
The  nerves  arc  therefore  the  organs,  the  brain  the  receptacle, 
of  all  our  sensations,  and  the  source  of  ail  our  ideas. 

The  Stomach.  Liver , Digestion,  fye. — The  stomach,  shaped  like 
a bag,  is  the  grand  receptacle  for  the  food,  where  it  is  retained 
until  it  is  changed  by  digestion.  Tho  stomach  has  two  open- 
ings, one  called  the  oesophagus,  through  which  the  food  passes 
into  it;  the  other,  intended  to  carry  away  the  digested  sub- 
stance, is  called  the  intestinal  canal.  The  chief  agent  in  diges- 
tion is  the  gastric  juice  ; by  tbe  muscular  natore  of  the  stomach, 
the  food  when  properly  digested  is  propelled  through  the  intes- 
tinal canal  into  the  intestine,  a membranous  tube,  about  five 
times  the  length  of  the  person  in  which  it  is  contained.  Food 
is  called  chyme,  in  which  state  it  enters  the  intestine,  where  it 
undergoes  another  change,  and  the  chyle,  a milk-like  substance, 
is  separated  from  it.  Chyle  is  that  substance  from  which  the 
blood  is  formed,  it  is  absorbed  by  the  mouths  of  the  lacteal 
vessels,  every  where  distributed  in  the  intesiiucv,  while  the  fecu- 
lent parts  of  the  chyme  and  the  bile  are  driven  into  the  large 
intestine,  by  which  it  is  expelled  from  the  body.  Tbe  liver  is 
formed  for  tbe  secretion  or  separation  of  the  bile  from  the 
blood,  which  passes  into  the  ductue  hcpaticue,  and  thence  into 
the  gall-bladder,  where  it  is  kept  till  it  is  wanted  to  mix  in  fbc 
intestine.  The  chief  uses  of  the  bile  are,  to  extricate  the  chyle 
from  tbe  chyme;  and  to  excite  tbe  peristaltic  motion  of  tbe 
bowels.  The  laeteals  convey  the  chyle  from  the  intestine  into 
the  jugular  vein,  that  empties  itself  into  the  heart.  Tbe  kid- 
neys are  two  glandular  substances  which  drain  the  system  of 
its  redundant  water ; for  this  purpose  a considerable  portion 
of  the  blood  is  perpetually  passing  into  each  kidney,  where  it 
leaves  its  superfluous  water,  and  then  returns  into  the  circu- 
lation by  means  of  a particular  vein.  The  water  thus  strained 
from  tbe  blood  is  carried  by  canals  into  the  bladder,  into  which 
it  passes  through  its  two  coats,  which  answer  tbe  purpose  of  u 
valve  to  prevent  regurgitation. 

Man.  By  this  word,  used  in  the  sea  language,  a ship  is  fre- 
quently understood  as  a Man  of  war,  a Merchantman,  a Guinea- 
man,  an  East  fndiaman,  a Greenlandraan,  Ac.  in  all  which 
instances  the  word  ship  is  implied.  To  Man.  is  to  place  men 
snflicient  for  any  particular  exercise  at  the  proper  station  : as, 
Man  the  Capstan,  that  is,  place  the  men  to  the  bars  in  readi- 
ness to  heave.  Man  the  Topsail  Sheets,  that  is,  let  the  men 
lav  bold  of,  and  be  ready  to  pull  up,  the  top  sail  sheets-  To 
Man  the  Ship,  is  to  range  the  people  on  the  yards  and  rigging, 
in  readiness  to  give  three  cheers,  as  a salute.  To  Man  the 
Yards,  to  send  a sufficient  number  of  men  upon  the  yards  to 
reef  or  furl  the  sails.  To  Man  a Prise,  to  send  a proper  num- 
ber of  men  on  board  to  navigate  her. 

MANCIPLE,  ( Manceps,)  a clerk  of  the  kitchen,  or  caterer. 
An  officer  in  the  inner  temple  was  anciently  so  called,  who  is 
now  the  steward  there;  of  whom  Chaucer,  the  ancient  English 
poet,  sometime  a student  of  that  bouse,  thus  writes: 

A manciple  there  «u  within  the  temple, 

OF  which  all  caterer*  might  take  enaample. 

This  officer  still  remains  in  colleges  in  the  nuiversities. 

MANDAMUS,  in  Law,  a writ  that  issues  out  of  the  Court 
of  King's  Bench,  sent  to  a corporation,  commanding  them  to 
admit  or  restore  a person  to  bis  office.  This  writ  also  lies 
where  justices  of  tbe  peace  refuse  to  admit  a person  to  take 
tbe  oaths  in  order  to  qualify  himself  for  enjoying  any  post  or 
office ; or  where  a bishop  or  archdeacon  refuses  to'  grant  :» 
probate  of  a will,  to  admit  nn  executor  to  prove  it,  or  to  swear 
a churchwarden,  Ac. 

MANDRAKE,  See  Atropa. 

MANDREL,  a kind  of  wooden  pulley,  making  a member  of 
the  turner's  lathe.  Of  these  there  arc  several  kinds  ; as,  Flat 
Mandrels,  which  have  three  or  more  little  pegs  or  points  near 
the  verge,  and  are  used  for  turning  flat  boards  on.  Pin  Man- 
drels, which  have  a long  wooden  shank  to  fit  into  a round  hole 
made  in  the  work  to  be  turned.  Hollow  Mandrels,  which  arc 
hollow  of  themselves,  and  used  for  turning  hollow  work.  Screw 
Mandrels,  for  turning  screws,  Ac. 

MANE,  the  bair  hanging  down  from  a horse's  neck,  which 
should  be  long,  thin,  and  fine;  and,  if  frizzled,  so  much  the 
better. 
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MANEGE,  or  Manage,  the  exercise  of  riding  the  great 
horse  ; or  the  ground  set  apart  for  that  purpose  ; which  is 
sometimes  covered,  for  continuing  the  exercise  in  bad  weather ; 
and  sometimes  open,  in  order  to  give  more  liberty  and  freedom 
both  to  the  horseman  and  horse.  Sri  Hoasea  anship.  The 
word  is  borrowed  from  the  French  manage,  and  that  from  the 
Italian  manrggio ; or,  as  some  will  have  it,  4 maau  agendo, 
“ acting  with  the  hand." 

MANGANESE,  a metal  which  is  not  only  an  object  of  inte- 
rest in  the  speculations  of  the  experimental  chemist : but  of  the 
utmost  use  in  manufactures,  from  its  being  employed  to  furnish 
the  chlorine  gas,  which  is  so  effectual  in  bleaching.  It  is  a 
metal  of  a dull  whitish  colour  when  broken,  but  which  soon 
grows  dark  by  oxidalion  from  the  action  of  the  air.  It  is  hard, 
brittle,  though  not  pulverisable,  and  rough  in  its  fracture ; so 
difficultly  fusible,  that  no  heat  yet  exhibited  has  caused  it  to 
run  into  masses  of  any  considerable  magnitude.  Its  sp.  gr.  is 
8*0.  When  broken  io  pieces,  it  falls  into  a powder  by  sponta- 
neous oxidation.  Concentrated  sulphuric  acid  attacks  manga- 
nese, at  the  same  timo  that  hydrogen  gas  is  disengaged.  The 
ore  of  manganese,  which  is  known  in  Derbyshire  by  the  name 
of  black  » cadd,  is  remarkable  for  its  spontaneous  inflammation 
with  oil.  It  is  of  a dark  brown  colour,  of  a friable  earthy  ap- 
pearance, partly  in  powder,  and  partly  in  lamps.  If  half  a 
pound  of  this  be  dried  before  a fire,  and  afterwards  suffered  to 
cool  for  about  an  hour,  and  it  be  then  loosely  mixed  or  knead- 
ed with  two  ounces  of  linseed  oil ; the  whole,  in  something  more 
than  half  an  hour,  becomes  gradually  hot,  and  at  length  bursts 
into  flame.  This  effect  wants  explanation.  It  seems,  in  some 
measure,  to  resemhle  the  inflammation  of  oils  by  the  nitric 
aoid.  Manganese  was  used  chiefly  by  glass  makers  and  pot- 
ters ; but  the  important  discovery  of  chlorine  has  greatly  ex- 
tended its  utility. 

MANGER,  in  sea  language,  a small  space  extending  athwart 
the  deck  of  a ship  of  war  immediately  within  the  hawse-botes, 
and  separated  on  the  after-part  from  the  other  part  of  the  deck 
by  the  manger  board,  a strong  bulk  head,  built  os  high  as,  and 
serving  to  slop  the  water  which  sometimes  rushes  in  at  the 
hawse-holes,  and  would  otherwise  run  aft  in  great  streams 
on  the  deck  ; the  water,  thus  stopped,  is  again  returned  into 
the  sea  through  the  scuppers. 

MANGLE,  a valuable  domestic  machine,  employed  for  the 
purpose  of  smoothing  such  linen  as  caonot  be  conveniently 
ironed.  Various  patents  have  been  granted  for  imp  ro  veto  eats 
in  this  machine  : but,  as  many  of  them  are  too  complicated 
to  be  understood  without  very  tedious  details,  we  have  repre- 
sented an  improved  mangle  oontrived  by  Mr.  Jee,  of  Rother- 
ham. (Sec  the  Plate.) 

A.  fig.  11,  points  out  the  great  wheel,  which,  in  machines  of 
a full  size,  is  15  inches  in  diameter.  B,  the  arbor,  on  which 
the  nut,  C,  is  fixed.  I),  the  handle  of  the  winch.  E,  the  crank, 
21  inches  in  length.  F,  the  rod  of  the  crank.  G G,  represents 
the  hollow  studs,  by  which  the  ends  of  the  bed  are  lifted  op. 
H H,  the  levers.  1 1 1 1,  the  four  pulleys  fixed  on  the  moveable 
bed  K.  LL,  the  ends  of  the  rollers.  Fig.  12,  represents  a 
front  view  of  one  of  the  hollow  studs  G,  to  shew  its  form  when 
standing  at  the  end  of  the  bed;  and  into  which  the  levers  enter 
alternately,  as  often  as  it  becomes  necessary  to  elevate  the  bed, 
in  order  to  put  in,  or  take  out,  the  rollers. 

This  mangle  is  so  constructed,  that  the  handle  requires  to  he 
turned  one  way  only,  in  consequence  of  which  the  machine 
moves  with  greater  facility,  and  with  incomparably  less  injury 
to  the  linen,  than  by  varying  the  turnings,  and  io  a manner 
cutting  the  different  folds.  Besides,  it  possesses  the  great 
advantage,  that  a woman  and  one  boy  are  sufficient  to  work  it, 
and  can  perform  as  much  labour  in  the  same  period  of  time 
as  three  or  four  persons  with  mangles  of  the  common  con- 
struction. 

Morris's  Patent  Mangle,  being  compact  nnd  moderately 
simple,  may  here  be  described.  This  mangle  is  constituted  of 
four  horizontal  rollers,  the  pivots  of  which  play  on  suitable  sup- 
ports io  a stout  wooden  frame  put  together  with  bed-screws. 
To  avoid  circumlocution,  we  shall  denote  these  four  rollers  by 
the  letters  A,  B,  C,  D,  (see  the  Plate.)  The  two  rollers  A and 
B,  whose  axles  bear  on  brass  or  iron,  let  into  the  wooden 
frame,  are  posted  side  by  side,  but  not  so  as  to  touch,  C is  a 


moveable  roller,  about  Which  the  linen  or  cloth  to  be  mangled 
is  rolled,  and  is  then  placed  upon  the  rollers  A and  B,  so  as  to 
lie  in  part  between  them.  The  axis  of  the  fourth  roller  D 
works  in  pieces  of  brass  or  iron,  which  slide  between  two  other 
pieces  of  metal,  so  that  this  roller  D admits  of  elevation  and 
depression,  by  means  of  a lever  working  upon  a horizontal 
shaft  (at  the  top  of  the  frame)  and  chains  of  suspension.  The 
pieces  of  metal  in  which  the  axle  of  the  roller  D runs  have  loog 
vertical  pieces  of  iron  attached  to  them,  so  as  to  reach  below 
all  the  rollers  ; and  to  books  at  the  lower  extremities  of  these 
irons  are  hung  chains  carrying  either  a rectangular  platform 
loaded  with  weights,  or  a rectangular  box  containing  stones  or 
other  ponderons  matter.  In  using  this  machine,  the  lever  is 
pressed  down  and  fastened  by  a hook ; by  this  process  the 
roller  D,  and  platform  below  all,  is  elevated ; then  the  linen  to 
be  smoothed  is  wrapped  about  the  roller  C,  which  is  next  laid 
to  rest  between  the  rollers  A and  B.  The  lever  is  then  freed 
from  the  hook  which  kept  it  down,  and  the  action  of  the  pon- 
derous matter  on  the  platform  brings  the  roller  D into  contact 
with  tho  roller  C:  in  this  state  a rotatory  motion  is  applied  to 
all  tho  rollers  by  means  of  a winch  fixed  to  the  axle  of  D ; 
and  in  a short  time  the  pressure  of  the  roller  C,  against  A,  B, 
and  D,  will  give  the  reqaisite  smoothness  to  the  linen. 

The  patentee  says,  this  machine  will  act  best  with  a wheel  on 
the  axis  of  each  of  the  cylinders  A and  B,  and  a pinion  between 
them,  with  a fly-wheel  on  the  axle  of  the  pinion,  to  which  mo- 
tion being  given,  all  inequalities  of  pressure  will  be  conquered 
with  great  ease.  This  machine  is  not  confined  to  mangling 
only,  bat  may  be  used  with  success  as  a copper-plate  printing 
pres*,  a letler.copying  machine,  Ac. 

An  Improved  Mangle,  ha  Eliska  Peehey.— In  this  machine, 
a regular  alternating  motion  is  carried  on  by  a power  con- 
tinned  in  one  direction.  The  novelty  io  this  mangle  is,  the 
contrivance  for  obtaining  the  alternate  forward  and  backward 
motion  of  the  box,  and  consequently  of  the  rollers,  by  con- 
tinually taming  the  winch  in  the  same  direction.  More  than 
one  mode  of  obtaining  this  object  is  already  before  the  public, 
bat  the  simplicity,  ingenuity,  and  efficacy  of  tfac  arrangement 
adopted  by  Mr.  Pechcy  for  this  purpose,  will  be  apparent  from 
the  following  description 

Figure  1 exhibits  a plan  or  view  of  the  upper  side  of  the 
mangle.  Fig.  2 is  an  end  view.  Fig  3 is  a side  view  ; (he  bot- 
tom parts  of  the  frame  being  represented  as  broken  off,  so  ns 
to  reduce  it  within  the  plate ; but  the  whole  height  is  seen  in 
fig.  2,  The  same  letters  of  reference  apply  to  the  same  parts 
in  each  figure.  Fig.  4 is  a section  of  a double  rack,  a a and 
6 b.  together  with  the  plummcr  blocks  or  guides  cr,  (which 
support  and  guide  the  rack  or  axis  dd,)  being  cut  by  a plane 
in  the  direction  of,  and  perpendicular  to,  tbo  axis.  Fig.  5 is  a 
similar  section,  shewing  the  rack  in  another  situation,  as  will 
be  hereafter  described.  Fig.  6 is  a view  of  part  of  the  shaft 
d d,  shewing  the  two  journals  e e.  which  tarn  and  are  supported 
in  tbe  plummcr  blocks,  and  also  the  pinion  f of  three  teeth, 
formed  in  the  middle  part  of  the  shaft  which  works  into  the 
racks.  Fig.  7 is  a section  of  tbe  plummcr  block,  cut  in  the 
di  recti  on  of  the  dotted  line  gg,  fig.  4,  and  of  the  pinion  /,  togc-' 
tber  with  a side  view  of  one  end  of  the  racks  a a and  b 6. 
Figs  4, 6, 0,  and  7,  are  drawn  double  the  siae  of  the  former. 

A A,  Ac.  is  the  frame  of  tbe  mangle,  B B the  moveable  box 
which  contains  heavy  weights,  and  C C two  rollers,  which  ate 
all  made  in  a similar  way  to  other  mangles. 

On  the  upper  side  of  the  frame  A A,  Ac.  are  fixed  head 
stocks  D D,  which  are  fixed  and  kept  perpendicular  to  each 
other  by  an  iron  bar  A h ; on  tbe  upper  side  of  tbe  bar  are  fixed 
the  plummer  blocks  ft;  the  upper  and  lower  parts  of  the  plum- 
rner  blocks  have  projecting  pieces  it  and  jj,  which  support  and 
guide  the  double  rack,  sec  figs.  4 and  6.  a a and  A A is  the 
double  rack,  which  is  fixed  parallel  to  the  box  BB,  by  means 
of  two  perpendicular  studs  A A ; the  studs  pass  loosely  through 
loops  in  each  end  of  the  racks,  so  that  tbe  rack  is  at  liberty  to 
move  up  and  down,  being  at  tbe  same  time  prevented  from 
sliding  off  by  the  pins  ll ; each  end  of  the  rack  is  supported  by 
two  spiral  springs  m m fixed  on  the  upper  side  of  the  box  : the 
ends  of  these  springs  pass  throngh  small  holes  in  tbe  ends  of 
tbo  rack,  and  tend  to  support  it  in  a middle  situation,  such  a 
1 position  as  that  the  pinion /,  fig.  7,  shall  be  in  gear  with  the 
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upper  bar  of  the  rack.  The  doable  rack  consists  of  a flat  bar 
of  iron,  having  teeth  formed  in  the  internal  part  of  it,  (as  shew  n 
in  figs.  3 and  7.)  and  also  too  6ns,  or  ribs,  n and  o.  fixed  to  the 
upper  and  lower  edges  of  it,  and  projecting  on  each  side  of  the 
rack.  The  use  of  these  fins  is  to  support  the  rack  in  the  two 
situations,  as  shewn  in  figs.  4 and  5.  dd  is  a shaft  or  axis, 
which  is  supported  by  the  head  stocks  I>  D.  and  b>  the  plum- 
ule r blocks  cc,  having  a fly-wheel  p fixed  to  one  end  of  it,  and 
a winch  ^ to  the  other,  by  which  means  the  machine  is  put  in 
motion : in  the  middle  part  of  the  shaft  ti  d is  the  pinion  f, 
which  works  in  the  teeth  of  the  rack  ; in  figs.  3 and  7,  the 
pinion  is  represented  working  in  the  rack  a a. ‘ now,  suppose 
a rotatory  motion  be  given  to  the  winch,  the  pinion  will  cause 
the  rark,  together  with  the  box,  &c.  to  move  in  a longitudinal 
direction  till  the  end  of  the  rack  has  arrived  at  the  pinion, 
when  it  will  be  seen,  by  referring  to  fig.  7,  that  the  rack  cannot 
pass  any  further  in  that  direction.  By  continuing  to  turn  the 
winch  in  the  same  direction  ns  at  first,  it  is  evident  that  the 
next  tooth  of  the  pinion  will  lake  into  the  gap  in  the  end  of  the 
rack,  and  thus  cause  the  tack  to  slide  up  the  stand  h,  till  the 
fins  on  each  side  of  the  rack  are  raised  above  the  projecting 
pieces  i»  and  j j of  the  pluuiuier  blocks;  the  next  succeeding 
tooth  will  aot  in  the  first  pap  of  the  lower  rack  bb,  which  will 
cause  the  rack,  together  with  the  box,  bcc.  to  move  in  the  con- 
trary direction  till  the  other  end  of  the  rack  has  armed  at  the 
pinion,  when  a tooth  of  the  pinion  will  act  in  the  gap  in  that 
end,  and  cause  the  rack  to  slide  down  the  stud  A,  when  the 
next  tooih  of  the  pinion  will  act  in  the  first  gap  of  the  upper 
rack,  and  cause  the  rack  to  move  in  the  direction  first  men- 
tioned, and  by  continuing  the  motion  of  the  winch  in  the  same 
direction,  an  alternate  motion  of  the  rack  box,  tic.  is  ellected. 

To  replace  or  change  the  rollers  C C,  one  of  the  arms  r or  $ 
must  be  turned  on  the  joint  by  which  it  is  fastened  to  tins 
piumntrr  block  io  a direction  parallel  to  the  side  of  the  rack, 
as  shewn  at  r in  fig.  1. 

The  arm  forms  an  inclined  plane,  as  shewn  at  r,  fig-  3,  so 
that  when  (he  end  of  the  box  B B approaches  towards  the 
centre  of  the  frame,  the  friction  roller  l (one  of  w hich  is  fixed 
to  each  end  of  the  box)  passes  up  the  arm  or  inclined  plain  r, 
and  raises  the  end  of  the  box.  so  that  the  roller  C may  lie 
removed.  A new  species  of  mangle,  on  the  principle  of  the 
parallel  ruler,  has  been  invented,  and  is  called  the  perpendicu- 
lar mangle ; but  it  seems  greatly  inferior  to  the  last  mentioned 
machine  of  this  name. 

MANICHEKS,  in  Church  History,  a sect  of  Christian  here- 
tics in  the  third  ceutury,  the  followers  of  Manes,  who  taught 
that  there  were  two  principles,  or  gods,  co-eternal  and  inde- 
pendent on  each  other  ; the  one  the  author  of  all  evii,  and  the 
other  of  all  good. 

MANIFEST,  an  inventory  of  the  whole  cargo  of  a merchant 
ship. 

MANIFESTO,  a public  declaration  made  by  a prince  in 
writing,  shewing  bis  intentions  to  begin  a war  or  other  enter- 
prise, with  the  motives  that  induce  him  to  it,  and  the  reasons 
on  which  be  founds  his  rights  and  pretensions. 

MANILLK,  in  Commerce,  a large  brass  ring  io  the  form  of  a 
bracelet,  either  plain  or  engraven,  flat  or  round.  Manilles  are 
among  the  commodities  which  the  Europeans  carry  to  the 
eoast  of  Africa,  and  exchange  with  the  natives  for  slaves. 
These  people  wear  them  as  ornaments  on  the  small  of  the  leg, 
and  on  the  thick  part  of  the  arm  above  the  elbow.  Tbe  great 
men  wear  manilles  of  gold  and  silver;  but  these  are  made  in 
tbe  country  by  the  natives  themselves. 

MANIPULUS,  io  Roman  Antiquity,  a bodyof  infantry  con- 
sisting of  200  men. 

MANIS,  in  Natural  History,  a genus  of  mammalia,  of  the 
order  bruta.  These  animals  resemble  the  ant-eater,  and  feed  like 
that  creature  by  protruding  their  tongues  into  the  nests  of  vari- 
ous species  of  insects,  and  retracting  them  with  inconceivable 
suddenness,  with  their  prey  attached  to  the  tip.  There  arc  three 
species ; the  chief  of  which,  the  long-tailed  roanis,  has  a tail 
more  than  twice  the  length  of  its  body,  and  is  often  in  the  whole 
seen  five  feet  long.  Its  colour  is  a dark  brown,  with  a tinge 
of  yellow,  and  it  displays  a very  brilliant  gloss.  It  is  perfectly 
covered,  except  on  tbe  belly,  with  large  scales  resembling  the 
substance  of  born.  It  is  a native  of  India.  Tbe  short- tailed 
64. 


[ mariis,  much  thicker  and  shorter  than  the  former,  is  covered 
-with  scales  still  thicker  and  stronger.  It  is  found  in  many 
parts  of  India  and  Africa.  It  moves  with  great  slowness,  hut 
on  immiuent  danger  ot  attack,  rolls  itself  up  with  the  compact- 
ness  of  a hall,  and  defies,  in  this  state,  the  attempts  even  of  some 
of  the  larger  beasts  of  prey.  It  frequents  marshy  and  woody 
places,  and  lives  almost  entirely  on  insects,  particularly  on  ants. 

MANNA.  Several  vegetables  aiTord  manna,  but  the  ash,  the 
larch,  and  the  alhagi,  a fiord  it  in  the  largest  quantities.  The 
ash  whi.-h  u fiords  manna  grows  naturally  in  all  temperate  cli- 
mates ; but  Calabria  and  Sicily  arc  the  most  natural  countries  to 
this  tree.  The  manna  Hows  naturally  from  this  tree,  and  attach- 
es itself  to  its  sides  in  the  form  of  white  transparent  drops,  but 
the  extraction  of  this  juice  is  facilitated  by  incisions  made  in  tbe 
! tree  during  summer.  Its  smell  is  strong,  and  its  taste  Swed- 
ish and  slightly  nauseous ; if  exposed  on  hot  coals,  it  swells 
up,  takes  fire,  and  leaves  a light  bulky  coal.  Water  totally  dis- 
solves it,  whether  hot  or  cold.  If  it  he  boiled  with  lime,  clari- 
fied with  white  of  egg,  and  concentrated  by  evapornticm.it  af- 
fords crystals  of  sugar.  M anna  affords  by  distillation,  water, 
acid,  oil,  and  ammonia ; its  coal  affords  fixed  alkali.  This  sub- 
stance forms  the  basis  of  many  purgative  medicines. 

MANNER,  in  Painting,  a habitude  that  a man  acquires  in 
the  three  principal  parts  of  painting,  the  management  of 
colours,  lights,  and  shadows;  which  is  either  good  or  bad 
according  as  the  painter  has  practised  more  or  less  after  the 
truth,  with  judgment  and  study.  But  tbe  best  painter  is  he 
who  has  no  manner  at  all.  The  good  or  bad  choice  he  makes 
is  called  gtmte. 

MANNERS,  the  plural  noun,  has  various  significations;  as, 
the  general  way  of  life,  tbe  inorals,  or  the  habits,  of  any  person 
or  people ; also  ceremonious  behaviour,  or  studied  civility.  See 
the  next  article. 

Good  Manners,  according  to  Swift,  is  the  art  of  making 
those  people  easy  with  whom  we  converse.  Whoever  makes 
the  fewest  persons  uneasy,  is  tbe  best  bred  man  in  the  com- 
pany. As  the  best  law  is  founded  upon  reason,  so  are  the 
best  manners.  And  as  some  lawyers  have  introduced  unrea- 
sonable things  into  common  law  ; so,  likewise,  many  teachers 
ha«e  introduced  absurd  things  into  common  good  manners. 

MANOEUVRE,  in  a military  sense,  consists  solely  in  dis- 
tributing equal  motion  to  every  part  of  a body  of  troops,  to 
enable  the  whole  to  form,  or  change  their  position,  in  the  most 
expeditious  and  best  method,  to  answer  the  purposes  required 
of  a battalion,  brigade,  or  line  of  cavalry,  artillery,  or  infantry. 
It  has  always  been  lamented,  that  men  have  been  brought  «ut 
service  without  being  informed  of  the  uses  of  the  different  ma- 
noeuvres they  have  been  practising  ; and,  having  no  ideas  of  Any- 
thing but  the  uniformity  of  the  parade,  instantly  fall  into  dis 
order  and  confusion  when  they  lose  tbe  step,  or  sec  a deviation 
from  the  straight  lines  they  have  been  accustomed  to  at  exer- 
cise. It  is  a pity  to  see  so  much  attention  given  to  show,  and 
so  little  to  instruct  the  troops  in  what  may  be  of  use  to  tbem  in 
real  service.  No  manoeuvre  should  be  executed  in  presence  of 
the  enemy,  unless  protected  by  some  division  of  the  troops. 

MANOMETER,  an  instrument,  Intended  to  measure  the 
' rarefaction  and  condensation  of  elastio  fluids  in  confined  eir- 
i cumstances,  whether  occasioned  by  variation  of  temperature  or 
by  actual  destruction,  or  generation  of  portions  of  elastic  fluid. 
It  is  sometimes  called  manotcope.  Mr.  Boyle's  statical  baro- 
meter was  an  instrument  of  this  kind  ; it  consisted  of  a bubble 
of  thin  glass,  hermetically  scaled,  about  tbe  sise  of  an  orange, 
which  being  counterpoised  when  the  air  was  in  a mean  state  of 
density,  by  means  of  a nice  pair  of  scales,  sunk  when  the 
atmosphere  became  lighter,  and  rose  as  it  grew  heavier.  Tlitx 
instrument  would  evidently  indicate  the  changes  of  density  in 
the  atmosphere,  but  it  leaves  us  uncertain  us  to  the  cause, 
whether  it  is  from  tbe  change  of  its  own  weight,  or  of  its  tem- 
perature. or  of  both.  The  manometer  constructed  by  Mr. 
Ramsdcn,  and  used  by  Captain  Phipps,  in  his  voyage  to  the 
North  Pole,  was  composed  of  a tube  of  a small  bore,  with  a 
ball  at  the  end  ; the  barometer  being  at  29.7,  a small  quantity 
of  quicksilver  was  put  into  the  tube,  to  take  off  tbe  communi- 
j cation  between  the  external  air,  and  that  confined  in  the  ball, 
and  the  part  of  tbe  tube  below  this  quicksilver.  A scale  is 
j placed  on  the  side  of  the  tube,  which  marks  the  degrees  of  dila- 
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lation  arising  from  the  increase  of  heat  in  this  stale  of  the 
weight  of  tbe  air,  and  has  the  same  graduation  ns  that  of  Fall* 
reuiicit's  thermometer,  the  point  of  freezing  being  marked  32. 
lo  this  state,  therefore,  it  will  shew  (he  degrees  of  heat  in  the 
same  manner  as  a thermometer.  Hut  if  tl.e  air  becomes  lighter, 
the  bubble  enclosed  in  the  ball,  being  less  compressed,  will 
dilate  itself,  and  take  up  a space  as  much  larger  as  the  com- 
pressing forco  is  less;  therefore  the  changes  arising  from  the 
increase  of  heat  will  be  proportionally  larger,  and  the  instru- 
ment will  shew  the  differences  in  tbe  density  of  the  air  arising 
from  the  changes  in  its  weight  and  heat.  Mr.  Ramsden  found, 
that  a heat  equal  to  that  of  boiling  water,  increased  the  magni- 
tude of  the  air  from  what  it  was  at  the  freezing  point  dfe  of  the 
whole.  Hence  it  follows,  that  tbe  ball  and  part  of  the  tube 
below  the  beginning  of  the  scale,  is  of  a magnitude  eqnal  to 
almost  414  degrees  of  the  scale.  If  the  height  of  both  the 
manometer  and  thermometer  be  given,  tbe  height  of  the  baro- 
meter may  be  determined  also- 

MANOR,  was  a district  of  ground  held  by  lords,  or  great 
personages,  who  kept  in  their  own  hand  so  much  land  as  w-as 
necessary  for  the  use  of  their  families.  The  other  lands  they 
distributed  among  their  tenants.  The  residue  of  the  manor, 
being  uncultivated,  was  termed  the  lord's  waste,  and  served  for 
common  of  pasture  to  the  lord  and  his  tenants.  All  manors 
existing  at  this  day  most  have  existed  as  early  as  King  Ed- 
ward 1.,  and  must  have  a court  baron. 

MANSE,  Mansub,  Mama,  or  Maniuh,  in  ancient  law- 
books, denotes  a bouse,  or  habitation,  cither  with  or  without 
land.  See  House  and  Mansion.  The  word  is  formed  from  d 
m anendo,  “ abiding;"  as  being  the  place  of  dwelling  or  resi- 
dence. 

MANSLAUGHTER.  See  Homicide. 

MANTLE,  or  Mantle-tree,  in  Architecture,  the  lower  part 
of  the  chimney,  or  that  piece  of  timber  which  is  laid  across  the 
jambs,  and  sustains  the  compartments  of  the  chimney-piece. 

Mantle,  or  Mantling,  in  Hrraldry,  that  appearance  of  fold- 
ing of  cloth,  flourishing,  or  drapery,  which  in  any  achievement 
is  drawn  about  a coat  of  arms.  See  II  era  (.dry. 

MANTELETS,  in  tbe  art  of  war,  a kind  of  moveable  para- 
pets, made  of  planks  about  three  inches  thick,  nailed  one  over 
another,  to  the  height  of  almost  six  feet,  generally  cased  with 
tin,  and  set  upon  small  wheels,  so  that  in  a aiege  they  may  be 
driven  before  tbe  pioneers  to  shelter  them  from  the  enemy's 
small  shot. 

MANTIS,  a genus  of  insects,  of  the  order  hemiptera.  There 
are  upwards  of 00  species  ; the  chief  is  the  M.oratorea,  or  camel 
cricket,  found  in  the  southern  parts  of  Europe,  of  a beautiful 
green  colour,  nearly  three  inches  in  length,  of  a slender  shape, 
and  in  its  general  sitting  posture,  is  observed  to  hold  up  the 
two  fore  legs  as  if  in  the  act  of  devotion.  The  insect  is  of  a 
predacious  disposition,  living  on  smaller  insects,  which  it  watch- 
es for  with  great  anxiety  : it  is  also  very  pugnatious,  and  when 
kept  with  others  of  its  own  species  in  a state  of  captivity,  they 
will  attack  each  other  with  the  utmost  violence  till  one  is  de- 
stroyed. The  conqueror  devours  his  antagonist. 

MANUFACTURES  may  be  detined,  the  arts  by  which  natu- 
ral productions  are  brought  into  the  state  or  form  in  which  they 
arc  consumed  or  used.  The  principal  manufactures  are  those 
of  which  the  various  articles  of  clothing  are  fabricated  ; as  the 
woollen  manufacture,  the  leather  manufacture  iu  part,  the  cotton 
manufacture,  the  linen  manufacture,  and  the  silk  manufacture  ; 
others  supply  articles  of  household  furniture,  as  the  manufac- 
tures of  glass,  porcelain,  earthenware,  and  of  most  of  the  me- 
tals in  part;  the  iron  manufacture  furnishes  implements  of 
agriculture,  and  weapons  of  war  ; and  the  paper  manufacture 
supplies  a material  for  communicating  ideas  and  perpetuating 
knowledge. 

MANURE,  See  Husbandry- 

MAPLE.  Acer  Pteudo  Platanus.  By  tapping  this  tree  it 
yields  a liquor  not  unlike  that  of  the  birch  tree,  from  which  the 
Americans  make  a sugar,  and  the  Highlanders  sometimes  an 
agreeable  and  wholesome  wine. 

MAPS.  A map  represents  tbe  earth,  or  only  a portion  of  its 
surface,  as  Great  Britain.  The  former  are  called  universal: 
the  latter,  particular  maps.  The  upper  part  of  a map  is  the 
north,  the  lower  tbe  south,  the  east  is  on  the  light  band  side 


and  (he  west  is  towards  the  left  hand,  if  the  map  be  laid 
before  > ou  as  it  can  be  read.  The  latitudes  arc  marked  on  the 
perpendicular  margins  of  the  east  and  west;  the  longitudes  on 
the  horizontal  margins  at  top  and  bottom. 

The  Construct  ion  of  M a ps. — Prob  I To  eon  struct  a Map  of 
the  World,  **  the  plane  of  a meridian  41°  by  the  globular  projection 
of  the  sphere.  (See  the  Plate,  ftg.  I.)— The  globular  projection 
of  the  sphere,  represents  spaces  on  the  surface  of  the  globe  by 
equal  spaces  of  the  projected  map,  as  nearly  as  a spherical 
surface  can  be  represented  on  a plane.  The  plane  of  a meri- 
dian is  the  plane  of  one  of  the  great  circles  of  the  sphere  pass- 
ing through  both  poles,  and  crossing  tbe  equator  at  right 
angles.  A hemispherical  map.  is  a representation  of  the  entire 
surface  of  the  Earth,  projected  ou  the  plane  of  one  of  its  great 
circles. 

1.  To  draw  the  meridians,  or  circles  nf  longitude.  — Draw  A B 
and  N S at  right  angles  to  each  other.  A H represents  the 
equator,  and  N S tbe  axis  meridian.  From  C as  a centre,  with 
any  radius,  C A or  C B.  according  to  the  size  of  your  paper, 
describe  the  circle  ANUS.  This  circle  is  then  the  plane  of 
your  projection.  Divide  tbe  four  radii,  C A,  C N,  € II,  C S, 
each  into  nine  equal  parts. 

Now,  to  draw  the  meridian  80s  west  of  Greenwich,  we  have 
the  two  poles,  and  the  point  80°  in  the  equator,  A B.  From  N 
as  a centre,  and  with  N C as  radius,  de-cribe  the  arc  ZCZ; 
also  from  8,  with  the  same  radius,  describe  the  arc  X C X. 
Remove  the  compasses  to  the  point  80  on  the  equator,  and 
describe  the  arcs  1,  1,  and  2,  2.  Through  the  intersections  at  1 
and  2,  draw  lines  from  2,2,  through  the  points  1,  I,  till  they 
intersect  the  diameter  BA  produced  in  D-  Then  will  D be  the 
centre  from  which,  with  the  radius  D 80°,  or  D N,  or  IKS.  the 
meridian  of  80°  west  longitude  from  Greenwich  must  be  de- 
scribed. The  same  radius  will  draw  the  meridian  expressing 
140°  W.  L. : and,  in  the  other  hemisphere,  the  corresponding 
meridians  of  east  longitude. 

The  meridian  of  50 0 is  drawn  in  the  same  manner  as  that  of 
80°,  except  that  the  point  50  on  the  equator  (A  H)  is  the  centre 
from  which,  with  the  radius  C B,  the  intersections  are  made  at 
a,  a,  and  b.b,  on  the  ares  described  from  N and  S.  The  point 
E.  w here  the  lines  b a,  ba,  meet  on  the  equator,  is  the  centre  for 
the  meridian  of  50°  W.  longitude.  The  same  radius  serves  for 
the  other  three  meridians  SO*'  within  the  circle  of  projection. 
In  this  manner  are  all  the  other  meridians  for  both  hemispheres 
to  he  drawn  ; as  may  be  seen  in  the  Plate  fig,  7. 

2.  To  draw  the  parallels  o/  latitude.  (Fig.  2.)—  Latitude  is  the 
distance  of  any  place  from  the  equator,  north  or  south.  The 
same  construction  remaining,  and  the  radii  C N,  C S,  divided 
each  into  nine  equal  parts.  Divide  the  circumference  A N B S 
into  thirty-six  equal  parts,  each  quadrant  AN,  UN;  A S,  B 8. 
will  bo  divided  into  nine  equal  parts,  which,  being  again  sub- 
divided into  ten  equal  parts  each,  will  givo  us  300  equal  parts 
or  degrees. 

To  draw,  now,  the  parallel  of  30°  north  latitude,  set  one 
foot  of  the  compasses  in  the  point  30  on  the  axis  meridian  N 8, 
and  with  any  radius  describe  the  circle  KTL.  Set,  again,  one 
foot  of  the  compasses  in  the  points  30,  30,  in  the  circumference*, 
and  intersect  the  circle  K T L in  the  points  s,  s,  it,  n.  Through 
m n and  i<  draw  the  straight  lines  hr,  s t,  meeting  each  other 
in  the  point  R of  the  axis  S N,  produced  to  R;  and  with  II  as 
a centre,  and  R 30  as  a radius,  describe  now  the  parallel  of.10tf 
north  latitude.  The  same  radius  is  used  fur  30°  south  latitude. 
After  the  same  process  the  parallel  of  60w  north  lutitudc  is 
drawn,  as  may  be  easily  conceived  by  inspecting  the  figure. 
And  in  this  way  proceed  with  all  the  other  parallels  in  both 
hemispheres  ; as  is  evident  from  fig.  7. 

This  is  the  construction.  The  minutiae  of filing  up  the  map, 
requires  tbe  attention  of  the  delineator,  in  strictly  observing 
the  situations  of  objects  or  lines,  as  they  respectively  bear  on 
tbe  practice  of  map-making. 

Prob.  II.  To  project  a map  of  the  world  on  the  plane  of  a meri- 
dian, according  and  by  the  stereograpbic  projection  of  the  sphere. 
Fig.  3.  1.  To  draw  the  circles  of  latitude. — Describe,  from  any 
centre  C.  the  circle  E N Q S,  which  will  represent  onc-half  cif 
the  earth's  surface.  Draw  tbe  diameters  EQ  and  N S,  inter- 
secting each  other  at  right  angles.  EQ  is  the  equator,  and 
X S the  axis  meridian.  Divide  the  circumference  into  3(jU 
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equal  parts ; numbered  10,  20,  30,  &c.  as  on  the  figure.  From 
B to  140  draw  tbe  line  E 140;  bisect  the  portion  a 140  in  r,  and 
from  v draw  the  perpendicular  v x,  which  produce  till  it  meet 
N S produced  in  x.  Tbe  point  x is  the  centre  from  which  to 
describe  the  parallel  za  HO;  or,  the  Adth  degree  of  south  lati- 
tude. Tbe  same  radius  will  servo  for  the  AOth  parallel  of  MTfJI 
latitude;  and  after  the  same  manner  all  tbe  other  parallels  in 
both  hemispheres  are  drawn,  as  tbej  are  fully  shewn  in  fig.  K. 

1 To  drum  ike  circlet  of  longitude. — The  unequal  divisions 
of  the  equator,  as  indicated  by  tbe  numbers  10,  20,  30,  Sec  on 
the  radius  CQ.  and  wbicb  are  obvious  from  No.  1,  fig.  II.  The 
points  20,  40,  GO,  80,  are  centres  on  which  the  circles  of  longi- 
tude S y N are  to  be  drawn  ; for  tbe  remaining  circles,  produce 
the  diameter  E Q,  and  from  N,  through  every  tenth  degree  in 
tbe  quadrant  N Q,  draw  lines  catting  that  diameter  produced, 
and  the  points  of  intersection  will  give  the  centres  for  the  re- 
maining circles  of  longitude  : observe,  however,  that  each  cen- 
tre is  twenty  degrees  distant  from  the  preceding  one.  For  the 
circles  of  longitude  in  the  other  semi-hemisphere,  tbe  centres 
may  be  formed  by  setting  off  tbe  proper  distances  on  the  dia- 
meter E Q,  produced  the  contrary  way. 

Prob.  III.  To  draw  a map  of  the  earth  on  the  plane  of  a meridian, 
according  to  Dr-  Jamieson's  globular  projection  of  the  tphere. 
Fig.  4. — 1.  To  draw  the  circlet  of  latitude. — Describe  the  circles 
ENQS;  draw  the  diameters  BQ  and  N S at  right  angles;  the 
former  represents  tbe  equator,  and  the  latter  the  axis  meridian. 
Divide  the  quadrant  Q S into  nine  eqnal  parts,  10,  20,  30.  &c. 
From  each  of  these  divisions  draw  lines,  as  E/20,  Ky30, 
E d 00,  Ac.  Divide  into  two  equal  parts  tbe  portions /20,  y30, 
d 60.  Ac.  and  from  c,  the  point  of  division,  let  fall  the  perpen- 
diculars rF.fG,  and  c D,  produced  till  they  ent  tbe  polar  dia- 
meter extended  indefinitely.  The  points  F,  D,  O,  are  centres, 
from  which  the  circles  of  latitude  x/20,  z G 30,  z d GO,  are  to  be 
described,  and  wbicb  will  be  the  true  representation  of  tbe 
parallels  20.  30,  and  00  degrees  of  touth  latitude.  In  the  same 
manner,  draw  the  parallels  for  ever}'  tenth  or  fifth  degree  in  that 
semi-hemisphere.  To  obtain  those  in  the  northern  hemisphere, 
set  off  on  the  line  S N produced,  in  tbe  opposite  direction,  the 
distances  which  servea  as  centres  of  the  southern  parallels : 
and  the  northern  ones  may  be  described  for  every  tenth  degree 
of  latitude. 

2.  To  draw  the  circlet  of  longitude.  Fig.  4. — Divide  the  quad- 
rant E N into  equal  parts,  10,  20,  30,  Ac.  Divide  also  tbe 
quadrant  SQ  into  two  equal  parts  at  t,  of  45°  each,  and  let  fall 
the  perpendicular  s s from  the  point  t.  Set  off,  on  the  line  N S 
produced,  S R equal  to  s % (see  fig.  10),  then,  lines  drawn  from 
R to  10,  20,  30,  tec.  in  the  quadrant  W S,  will  divide  the  radius 
in  the  points  10,  20,  30,  Ac.  through  which  the  circles  of  longi- 
tude are  drawn  (in  fig.  4,)  in  the  following  manner; — 

To  find  the  centre  of  the  circle  S 30  N,  join  the  points  S 30, 
and  N 30;  divide  the  two  lines  into  two  equal  parts  in  o,  and 
let  fall  tho  perpendiculars  o 30 ; and  the  point  r.  where  they 
meet,  is  the  centre  of  a circle  of  30  degrees  of  longitude.  Tbe 
other  centres  may  be  found  exactly  in  the  same  manner.  Or 
the  centres  may  be  found,  mechanically,  from  the  following 
Trigonometrical  Tasle  of  Radii  ; — 


Let  the  radios  of 
the  circle  be  divided 
into  100  equal  parts 
by  a scale;  then  the 
meridian  or  circle  of 
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of  those  parts  set  off 
from  C towards  Q, 
added  to  the  distance 
between  C and  the 
several  points  10,  20, 
30,  Ac.  in  the  radius 
EC. 


Thus  the  radius  of  the  circle  of  10^  of  loogitado  is  equal  to 
the  distance  between  10  in  the  line  EC. and  10  in  the  line  QC: 
the  radius  of  that  of  60°  = the  distance  between  50  and  50- 
that  of  80°  between  80  in  the  line  KC  and  a given  point  in  EQ, 
produced  ; which,  taken  from  C,  will  be  = 342  parts,  of  which 
radius  is  = 100. 

Prob.  IV.  To  project  a map  of  the  earth  ttercographicallg,  accord- 
ingto  the  horizontal  projection  of  the  tphere,  and  antmering  to  the 
latitude  of  London,  (see  Dr.  Mead’s  treatise  on  Maps.)  See  fig.  5. 
To  draw  the  meridians.— With  any  radios.  S C or  S I),  describe 
the  circle  C P D,  which  divide  as  usual  into  360°,  and  draw 


CD,  PS,  at  right  angles  to  each  other  ; then  will  P S be  the 
first  meridian,  or  the  north  and  south  azimuth.  Azimuth,  or 
vertical  circlet,  are  great  circles  of  the  sphere,  intersecting 
each  other  in  the  zenith  and  nadir,  and  cutting  the  horizon  at 
right  angles.  On  the  quadrant  1>  P set  off  I)  K = 51JU  — the 
latitude  of  London,  and  draw  parallel  to  C 1),  W K,  the  cast 
and  west  azimuth  of  the  place.  Bisect  WK  in  the  poiut  Z, 
which  will  be  London,  or  the  place  of  projection.  The  letters  E. 
S,  W,  N,  represent  the  four  cardinal  points,  hearing  due  east 
and  west,  north  and  south,  from  London  (Z).  as  the  centre  of 
the  projection.  And  P,  the  pole  of  the  meridional  projection, 
is  also  the  pole  of  the  horizontal  projection.  Describe  now  the 
meridians  of  the  meridional  projection  C P D,  observing  to 
allow  them  to  pass  through  tbe  pole  P,  beyond  the  primitive 
circle,  and  to  touch  the  horizontal  projection  in  the  segment 
WNE. 

To  describe  the  parallels  of  latitude. — Lay  a ruler  upon  W,  and 
move  it  to  every  degree,  or  every  tenth  degree  of  the  meridian 
P D continued,  marking  where  it  cuts  the  meridian  N S,  for 
through  these  points  the  parallels  on  this  side  of  the  pole  must 
all  pass.  But,  as  they  have  not  a common  centre,  the  points 
through  which  they  pass  on  the  other  side  of  the  pole  arc  found 
by  moving  the  ruler  along  every  tenth  degree  of  the  meridian 
PC  continued;  for  wherever  the  ruler  intersects  tbe  meridian, 
N S will  he  the  opposite  points  through  which  the  parallels  are 
to  pass.  Having  now  obtained  the  diameters  of  tbe  parallels, 
we  have  only  to  bisect  each  of  them,  and  with  one  half,  as  a 
radios,  describe  the  correspondent  parallel.  In  fine,  the  pro- 
jection may  now  be  completed,  as  shewn  in  fig.  No.  2. 

Prob.  V.  By  the  globular  projection  of  the  tphere,  to  construct  a 
map  with  azimuth  lines,  to  shew  the  hearing  and  distance  of  all 
placet  within  the  map,  from  London,  or  any  other  given  place  in 
the  centre.  (See  fig.  6.) — It  will  be  perceived  that,  iu  this  pro- 
jection, the  longitude  and  latitude  of  places  are  neglected, 
because  the  map  is  restricted  to  the  bearing  and  distance  only 
of  places  from  a station  in  the  centre.  Describe  a circle  of  any 
radius,  cross  it  with  two  diameters ; N S represents  the  meri- 
dian of  the  place  assumed  as  tbe  centre,  or  the  north  and  south 
line ; and  W E,  the  east  and  west  line,  may  he  considered  tho 
parallel  of  latitude  passing  over  the  place.  The  intersection  of 
the  diameters,  as  at  Z,  indicates  the  place  in  tho  centre. 
Divide  each  quadrant  into  90°,  of  tbe  exterior  circle  ; and  the 
inner  circle  into  32  equal  parts,  to  indicate  the  points  of  the 
mariner's  compass. 

The  lines  radiating  from  Z are  the  bearing  lines.  The  three 
concentric  circles,  described  from  the  common  centre  Z,  may 
be  assumed  as  one  degree  each;  and  the  scale  will  then  con- 
tain 180  geographical,  or  208}  English,  miles.  Suppose  we 
place  London  in  the  centre ; then,  by  tbe  help  of  the  Table  of 
Latitude  and  Longitude,  page  503.  we  may  transfer,  into  this 
projection,  all  places  within  180  miles  of  London. 

The  numbers  1, 2, 3 degrees,  on  the  scale  from  the  centre,  are 
arbitrary,  and  may  be  reckoned  10,  20,  30  degrees ; in  which 
case  our  projection  will  embrace  1800  geographical,  or  2085 
English,  miles.  Or,  if  the  radius,  or  scale,  be  divided  into 
4,  5, 0,  or  any  given  number  of  equal  parts,  each  of  those  parts 
may  represent  4, 5,  6,  or  40,  50,  00,  degrees.  The  scale  in  this 
projection  must  he  considered  a moveable  slip  of  Bristol  board, 
graduated  according  to  tbe  radius  of  the  projection,  and  riveted 
on  the  map  by  means  of  a neat  button.  Its  use  is  obvious ; 
for,  by  moving  it  round,  we  determine  the  bearing  and  distance, 
at  once,  of  all  places  from  London,  or  any  other  place  (Z),  in 
the  centre. 

Fig.  7,  represents  the  globular  projection  of  tbe  sphere ; in 
which  the  rectangular  figure  A B C D represents  the  skeleton 
of  tbe  map  of  Asia.  The  parallelogram  EFGH,  the  skeleton 
of  the  map  of  Africa.  The  rectangular  figure  IKLM,  the 
skeleton  of  tbe  map  of  North  America.  The  parallelogram 
N O P Q,  the  skeleton  of  the  map  of  South  America.  Pro 
jeeted  on  a large  scale,  these  skeletons  afford  ample  exercises 
for  the  display  of  genius  and  taste  in  the  subsequent  filling  up, 
shading,  lettering,  and  colouring' 

Prob.  VI.  To  construct  a map  of  the  world,  on  the  plane  of  a 
meridian,  according  to  the  orthographic  projection  of  the  sphere. 
(Fig.  10.)  To  describe  the  meridians,  which  are  ellipses.-— If  they 
be  described  through  every  tenth  degree  on  the  equator,  the 
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distance  of  each  successive  meridian,  from  the  centre  of  the 
map,  is  found  by  means  of  the  parallels  drawn  through  the 
corresponding  divisions  of  the  circumference.  If  these  ellip- 
tical meridians  are  drawn  with  a pair  of  elliptical  compasses, 
through  every  fifteenth  degree  of  the  equator  from  the  centre 
of  the  map,  they  will  appear  as  in  fig.  9. 

To  draw  the  parallel*  of  latitude,  which  are  straight  line*. — If 
at  1<P  from  eacn  other,  lines  be  drawn  parallel  to  the  equator, 
they  will  indicate  the  parallels  of  latitude.  But.  if  they  be 
drawn  through  every  fifteenth  degree  of  latitude,  they  will 
appear  as  in  fig,  9. 

Note.  This  projection  is  chiefly  useful  for  astronomical  pur- 
poses, to  represent  a sign  of  the  Zodiac.  It »«  obvious,  that 
twelve  such  projections  would  furnish  the  means  of  depicting 
the  twelve  signs. 

Prob.  VII.  To  project,  on  the  plane  of  the  equator,  a map  of  the 
world,  according  to  the  globular  projection  of  the  sphere.  (Fig. 
10.) — In  fig.  10,  the  point  R is  distant  from  N equal  to  the  line 
or  the  sine  of  4 ir  in  fig.  4.  This  point  R is  the  place  of  the 
eye  whence  the  spectator,  supposing  the  sphere  pellucid,  views 
the  entire  hemisphere  W S K.  The  lines  which  pass  front  10, 
20,  30,  Ac.  in  W S to  the  eye  at  R.  cross  the  line  W l1  ob- 
liquely in  the  points  10,  20,  30,  tec.  Thus,  the  equal  division, 
or  nearly  so,  of  the  radius  is  obtained ; and  this  is  the  principle 
of  the  globular  projection  of  the  sphere. 

1.  To  draw  the  meridian* ; which,  in  this  map,  are  straight  line*, 
radiating  from  P,  the  pole. — Divide  the  circumference  into  30 
or  300  equal  parts,  and  to  each  of  these  equal  divisions  draw 
straight  lines,  as  seen  in  No.  2;  and  the  meridians  for  one 
hemisphere,  projected  on  the  plane  of  the  equator,  are  now 
laid  down. 

2.  To  draw  the  parallel*  of  latitude ; which,  tn  this  map,  are 
concentric  circlet,  described,  with  their  respective  radii,  from  P the 
common  centre. — From  the  observation  with  which  we  have  pro* 
faced  this  construction,  we  know  that  W P,  the  radius  (No.  1), 
is  divided  into  nine  equal  partj.  Then,  with  the  respective 
radii,  P 10,  P 20,  P 30,  Ac.  of  No.  1,  describe  the  concentric 
circles,  as  shewn  in  No-  2.  and  one  hemisphere  is  completed,  so 
far  ns  respects  the  projection  of  the  meridians  and  parallels. 

Countries,  sea-coasts,  towns  or  places,  mountains,  rivers,  Ac. 
are  now  to  bo  laid  down  from  tables  of  Latitude  and  Longitude. 

Prob.  VIII.  To  construct  a map  of  the  world,  on  the  plane  of  the 
equator,  according  to  the  ttereographic  projection  of  the  sphere. 
(See  fig.  II.) — As,  in  this  projection,  the  eye  of  the  observer 
is  placed  on  the  surface  of  the  sphere,  and  in  either  pole,  as  at 
N (No.  1),  the  straight  lines  drawn  from  the  equal  divisions  of 
the  quadrant  W 8 to  the  point  N,  cut  the  radius  W P into  un- 
equal divisions,  we  derive,  at  once,  the  principle  of  the  stcrco- 
graphie  projection  of  the  sphere,  in  which  equal  spaces  on  the 
surface  of  the  earth  are  represented  by  unequal  spaces  on  the 
projection ; the  space  W 10  being  double  of  P 80 ; and,  con- 
sequently, if  P 80  be  1,  W 10  will  he  2;  and  any  quadrilateral 
continued  between  W 10  and  10°  of  latitude,  on  a projection  on 
the  plane  of  the  meridian,  will  be  four  times  the  size  of  a quad- 
rilateral comprehended  by  P 80  and  10°  of  latitude,  because 
the  square  of  2 is  4,  and  the  square  of  1 is  1. 

I.  To  project  the  meridian s ; which,  in  this,  at  in  the  last  Problem, 
are  straight  lines. — The  directions  given  in  that  Problem  apply 
perfectly  to  this ; and  the  process  is  the  same  in  both. 

II.  To  draw  the  parallels  of  latitude,  which,  as  in  the  former  pro- 
jection, are  concentric  circles. — Take  P as  the  common  centre, 
and  with  the  radii  P 10,  P 20,  P 30,  Ac.  of  No.  1,  respectively, 
describe  the  concentric  circles,  which  shall  represent  the  paral- 
lels, as  shewn  in  No.  2. 

The  note  subjoined  to  the  last  Problem,  is  to  be  observed  in 
the  execution  of  this  projection. 

Prob.  IX.  To  project  a map,  on  the  plane  of  the  equator,  accord- 
ing to  the  orthographic  projection  of  the  sphere.  (See  fig.  12.)— As 
the  eye  of  the  obsrrvcr  is  supposed,  in  this  projection,  to  he 
situated  at  an  ignite  distance  from  the  surface  of  the  sphere, 
all  the  lines  which  are  drawn  on  it  aro  straight  lines.  On  this 
principle,  the  meridians  would  appear,  to  an  e>c  so  situated, 
us  in  No.  1,  fig.  12;  and  the  parallels  would  also  he  straight 
lines,  as  represented  in  fig.  9.  Bat,  on  the  plane  of  a meridian, 
a map  constructed  according  to  this  projection  has  its  meridians 
drawn  elliptical,  w bile  its  parallels  are  straight  lines,  (Sec  fig.  9 ) 


Whereas,  on  the  plane  of  the  equator,  the  same  laws  are  ob- 
served as  in  the  two  last  projections,  and  the  meridians  are 
radiating  straight  lines  ; while  the  parallels  arc  concentric  cir- 
cles, described  from  the  common  pole. 

1.  To  draw  the  meridian*. — Proceed  as  in  the  two  last  prob- 
lems for  their  meridians. 

2.  To  draw  the  parallel*  of  latitude.— -Through  the  points  80, 
70,  (10,  60,  40.  30,  20,  and  10,  of  the  semicircle  N W 8,  (fig.  12, 
No.  1.)  draw  straight  lines  parallel  to  NPS;  and  the  divi- 

Isions  80,  70.  Ac.  on  P W,  are  the  divisions  which  indicate  the 
law  of  the  projection,  and  the  radii  for  the  concentric  parallels, 
which  are  respectively  drawn  on  No.  2. 

Scholium.  On  reviewing  these  projections,  the  globular  (fig. 

I 10)  has  decidedly  the  advantage  of  presenting  equal  spaces  ot 
I latitude  throughout  its  successive  geographic  quadrilaterals; 

the  stereographic  (fig.  II.)  presents  unequal  spaces,  diminishing 
j towards  the  pole,  hut  allowing  us  more  space  than  the  globular 
| for  those  countries  situated  near  the  equator;  and,  in  this  rc- 
: spect.  answering  better  than  the  other  the  conditions  of  the 
projection.  The  orthographic  is  the  reverse  of  this  last,  as  it 
allows  to  the  polar  regions  more  space  than  either  of  the  other 
two ; but  then  the  countries  contiguous  to  the  equator  are 
abandoned  to  a greater  error  in  respect  of  latitude  than  even 
the  polar  regions  in  the  stcreographic  projection.  For  geogra- 
phical purposes,  the  globular  is  preferable ; for  astronomical 
uses,  the  stereographic  merits  attention,  when  the  signs  of  the 
Zodiac,  or  stars  within  the  tropics,  arc  to  be  laid  down,  as 
seen  from  either  pole ; and  the  orthographic  suits  best  the  de- 
lineation of  the  arctic  or  antarctic  constellations. 

Prob.  X.  To  project  a map  of  Asia,  according  to  the  globular 

n'e ction.  (See  fig.  13.)— Having  drawn  any  indefinite  line 
, and  assumed  a distance  A h for  10°  of  latitude,  set  off  this 
distance  nine  times  from  A toward  X.  The  point  9,  or  90, will 
be  the  pole.  With  the  distance  A k set  oil'  A B ~ A D,  be- 
cause the  degrees  of  longitude  on  the  equator  correspond  with 
those  of  latitude  on  a meridian  of  Ihe  sphere.  At  the  point  a, 
or  70°  of  latitude,  set  off  a b,  and  a d,  each  equal  to  20*52 ; the 
number  of  geographical  miles  corresponding  to  70”.  Through 
the  points  B6,  1>  d,  draw  the  oblique  lines  B b,  D d,  which, 
constructed  by  the  laws  of  decreasing  longitude,  terminate  in 
the  point  X.  This  point  (X)  is,  therefore,  the  common  centre 
for  all  the  parallels  of  latitude  ; and  it  is  30  degrees  beyond  the 
pole  P,  or  ot  the  same  distance  north  of  the  parallel  of  00  de- 
grees, that  the  equator  is  south  of  it.  On  the  equator,  E A Q, 
set  off  the  portion  A B,  or  A D.  as  often  a9  may  he  necessary 
to  answer  the  conditions  of  the  projection  ; and  from  each  of 
these  points,  50,00,  70,  Ac.  draw  lines  to  the  point  X,  and  they 
will  indicate  the  meridians,  which  are  all  straight  lines.  Set, 
now,  one  foot  of  the  compasses  in  the  point  X,  and  with  the 
other  describe  the  successive  concentrics,  10,20,  30,  Ac.  for  the 
parallels  of  latitude.  Through  the  point  A draw  M L,  at  right 
angles  to  A X ; raise  the  two  perpendiculars  M O,  L W,  and 
draw  O W,  completing  the  parallelogram  OML  W.  The  de- 
grees of  longitude,  as  on  the  equator  E A Q,  or  of  latitude,  as 
on  the  meridian  140°,  may  now  be  inserted;  or  upon  the 
parallel  lines  O M,  W L,  and  O W,  M L. 

The  outline  of  the  Asiatic  continent,  as  in  the  figure  on  the 
Plate,  will  materially  assist  the  student ; hut  his  great  reliance 
must  be  in  a Table  of  Latitude  and  Longitude.  The  eye  is 
never  to  be  depended  on  where  the  process  of  operation  pro- 
ceeds on  such  data  as  an  accoratc  Tabic  affords. 

Prob.  XI.  To  project  a map  of  a particular  portion  of  the 
earth’*  surface,  as  of  Italg,  containing  0°  of  latitude,  (viz.  from 
the  3 9th  to  the  46 th  degree.)  and  9°  of  longitude,  ( viz.  from  the 
7th  to  the  16#  A of  cast  longitude.)— (Fig.  14.) — Draw  the  line 
E F,  and  in  the  middle  of  this  line  raise  the  perpendicular  1)  C, 
which  divide  into  six  equal  parts,  or  degrees  of  latitude,  and 
through  C draw  the  line  I K parallel  to  E F.  The  projection 
is  to  be  regulated,  as  to  size,  by  the  size  of  the  paper.  Divide 
a degree  into  10  equal  parts,  or.  if  large  enough,  into  00;  and 
find  the  number  ot  miles  which  a degree  of  longitude  contains 
in  the  latitude  of  39°,  viz. — 40*02,  and,  from  any  scale  of  equal 
parts,  set  off  one  half  of  the  same,  viz.-  23*31,  on  each  side  of 
D.  Find  the  number  of  miles  contained  in  a degree  of  longi- 
tude, in  the  latitude  of  46°,  vis.-  42*43 ; and  from  the  same 
scale  of  equal  parts,  from  which  the  former  measure  was  taken, 
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set  off  21*215  on  each  side  or  C.  Draw  straight  lines  from  I to 
B,  and  from  K to  F ; divide  them  into  the  same  number  of 
parts  as  the  line  C D contains,  and  through  the  poiols  draw 
parallel  lines.  Thus,  I K F E is  a projection  for  one  degree  of 
longitude,  including  six  degrees  of  latitude. 

Since  the  degrees  must  be  so  drawn,  that  the  two  diagonal 
lines  in  each  must  be  equal  to  each  other,  they  are  to  be  pro- 
jected in  the  following  manner: — 1.  Take  the  ilistnncc  from  E 
to  K,  or  from  F to  I,  and,  setting  one  foot  of  the  compasses 
Urst  in  E,  and  then  in  F,  describe  the  arcs  L and  M.  Then  set 
one  foot,  first  in  I,  and  afterwards  in  K;  and.  * ith  the  same 
extent,  draw  the  arcs  N and  O.  2.  Take  the  distance  between 
E and  F,  and  ->et  it  off  on  the  arcs  described  from  E to  N,  and 
from  F to  O ; tlicu  take  the  distance  between  I and  K,  and  set  it 
off  from  1 to  L.  and  from  K to  M.  3.  Draw  the  lines  between 
Land  N,  and  M and  O ; divide  them  into  degrees,  and  draw 
parallels  from  tbovo  points  to  the  corresponding  ones  in  the 
meridians  1 E and  K F.  The  same  method  must  he  pursuer)  in 
drawing  nil  the  oilier  meridians  and  parallels  which  the  con- 
ditions of  the  map  require. 

Should  the  map  be  very  large,  so  much  so  that  the  com- 
passes will  not  extend  to  the  furthest  degree,  or  from  F to  I, 
then  draw  one  or  more  diagonals  at  once,  and  afterwards  pro- 
ceed with  the  rest.  Thus,  when  the  parallelogram  PGEN  and 
and  I1QOP  are  described,  L I G P and  KMQH  may  be  done. 
Number  the  degrees  of  latitude  up  both  sides  of  the  map,  and 
the  degrees  of  longitude  on  the  top  and  bottom.  Then  make 
the  proper  divisions  and  subdivisions  of  the  country;  and, 
from  a Table  of  Latitudes  ami  Longitudes,  it  will  be  easy  to 
set  down  in  the  map  (he  principal  places  which  should  be 
found  in  it;  for  an)  town  must  be  placed  in  the  intersection  of 
the  lines  which  would  indicate  its  latitude  and  longitude. 

Thus  Florence  must  be  placed  at  A,  where  the  circles  of  43° 
4 (7  30*  N.  lat.  and  of  11°  3*  30*  E.  long,  cut  each  other.  And 
Naples  must  be  placed  at  H,  on  the  sea-shore,  at  40°  45'  15"  N. 
lat.  and  14°  17'  50*  E.  long.  In  like  manner,  the  mouth  of  n 
river,  as  the  Tiber,  for  instance,  must  be  set  down  ; but,  to 
describe  its  whole  course,  every  turning  must  bo  laid  down 
according  to  its  latitude  and  longitude,  and  (be  towns  uud 
bridges  also  by  which  it  passes. 

Ohs.  In  the  projection  wc  have  now  described,  the  diagonals 
being  all  equal,  the  number  of  meridians  creates  no  deled  in 
the  representation,  because  equal  spaces  on  the  globe  are 
represented  by  equal  spaces  on  the  map;  consequently,  places 
lying  in  the  most  remote  degrees  of  longitudo  arc  as  truly  repre- 
sented as  those  towards  the  middle  of  projection,  and  their  dis- 
tances will  agree  with  a common  measure ; so  that  a pair  of 
compasses,  extended  between  any  two  places,  and  applied  to 
the  scale,  will  give  the  distance  without  further  trouble.  When 
the  extent  of  country  is  not  great,  of  which  a map  is  to  be  made, 
as  of  a province  or  country,  for  example,  the  meridians,  as  to 
senes,  arc  parallel  to  each  other,  and  may  he  represented  by 
straight  lines.  The  whole,  indeed,  will  differ  so  very  little 
from  a plane,  that  it  will  be  sufficient  to  measure  the  distances 
of  places  in  miles,  and  to  lay  them  down  in  a plane  right-lined 
map.  of  which  the  successive  spares,  formed  by  the  meridians 
and  parallels,  would  be  right-angled  parallelograms,  or,  more 
properly,  squares. 

Frol.  XII.  To  project  a map  of  Europe. — Having  drawn  a line 
for  the  central  meridian  of  the  map,  numbered  in  the  Plate 
20.  20,  assumo  any  convenient  distance  for  5°,  and  set  it  off  on 
this  meridian  seven  times  from  35"  to  70°;  or.  to  obtain  at  once 
the  common  oentre  for  all  the  parallels  of  latitude,  set  it  off  1 1 
times  from  35,  because  90—  35  = 65,  and  55  -r  6 = 1 1 equal  the 
number  of  spaces  of  6°  between  35  and  BO.  The  eleventh,  or 
extreme  division,  is  the  pole  ; and  6|  degrees  more,  beyond  it, 
will  be  the  common  centre  from  which  the  successive  and  con- 
centric parallels  of  latitude  are  to  be  drawn- 

To  draw  the  meridians,  take  from  a Table  of  decreasing 
Latitude,  the  number  of  miles  in  35°  latitude,  and  set  this  off  as 
often  as  is  necessary  on  each  side  of  the  central  meridian  (20*), 
on  the  parallel,  or  circle,  of  latitude  36°.  From  these  points 
of  division  draw  right  lines  to  the  common  centre,  and  they 
will  represent  the  meridians-  But,  because  the  meridians  in 
this  map  are  portions  of  circles,  they  are  curved  after  the 
following  manner Take  the  number  of  miles  in  40°,  and  act 


this  off  on  the  parallel  of  10*;  take  from  the  Table  the  number 
of  miles  » ..  4 «V,  and  set  this  off  on  the  parallel  of  45*;  lake  for 
50*,  00*,  05*.  70* , in  like  wanner;  and.  having  set  off  these  mea- 
sures on  the  concentric  parallels  as  often  as  necessary,  the 
points,  when  joined  to  indicate  the  meridians,  will  furm  as 
many  segments  of  circles  as  there  are  meridians : and  hence 
the  construction  is  obvious. 

For  the  purpuse  of  drawing  maps  geometrically  correct,  it  is 
necessary  that  schools,  or  preceptors,  or  students  for  them- 
selves, provide  a low-rule  and  also  beam-compasses.  The  former 
is  purchased  at  any  mathematical  instrument  maker’s  for  half- 
a-guinea;  and  the  latter  seldom  exceeds  twenty  five  or  thirty 
shillings.  In  dtawing  large  maps,  it  will  be  found  mostconvc- 
nient  to  fasten  down  the  edges  of  the  paper  on  an  even  board, 
which  is  covered  with  a smooth  oil-cloth. 

Frol.  XIII.  To  construct  a map,  which  shall  contain  the  degrees 
of  longitude  and  latitude  of  Great  Britain. — This  inland  lies  be- 
tween 60*  and  OU*  N.  latitude,  and  between  2*  E-  and  0*  W. 
longitude.  Having,  therefore,  chosen  any  unit  of  measure  for 
a degree  of  latitude,  the  degrees  of  longitude  must  be  propor- 
tioned to  it.  The  length  of  u degree  of  longitude  in  latitude  5* 
is  to  one  of  latitude  as  38*57  is  to  00;  that  is  to  say,  a degree 
of  longitude  is  something  more  than  half  the  length  of  a degree 
of  latitude.  The  exact  proportion  may,  however,  be  had  by  a 
diagonal  line,  which  is  divided  thus: — Draw  an  indefinite  line, 
of  perhaps  three  inches ; at  each  extremity  raise  two  perpen- 
diculars, which  make  equal  to  the  assumed  degree  of  latitude  ; 
complete  the  paiatlelogram  by  drawing  its  fourth  side  parallel 
to  the  first  or  base  line  : reduce  the  figure  to  two  right-angled 
triangles  by  a diagonal.  Divide  this  diagonal  into  0U  equal 
parts,  and  through  the  points  of  division  draw  lines  parallel  to 
the  sides  of  the  parallelogram,  which  are  of  equal  length  with 
the  degree  of  latitude.  The  length  of  a degree  of  longitude  in 
latitude  0O1,  is  30  00.  Of  course,  on  the  diagonal  scale,  nc  take 
off  this  quantity  where  the  number  30  is  fooad.  Then,  on  each 
side  of  the  perpendicular,  on  w hich  wc  set  off  the  degrees  of 
latitude,  this  nu-asaro  30  is  set  off  three  times  to  the  east,  and 
seven  limes  to  the  west,  to  answer  the  conditions  of  the  map. 
For  the  corresponding  measures  at  60*  of  latitude,  take  off  at 
38*57  on  the  diagonal  scale,  tire  proper  quantity,  and  set  it  oil 
thrice  to  the  cast,  and  seven  times  to  the  west,  of  the  perpen- 
dicular. or  first  meridian.  Through  the  corresponding  points,  at 
50*  and  tio*  of  latitude,  draw  now  the  meridians;  and,  through 
the  eqnal  divisions  on  the  first  meridian,  draw  the  parallels  • f 
latitude.  Then,  from  3*  east  and  from  7*  west  longitude,  rai>e 
perpendiculars,  which  will  complete  the  parallelogram  that 
must  contain  the  map.  Having  next  divided  into  minutes  and 
seconds  the  degrees  of  longitude  and  latitude,  towns,  cities,  or 
rivers,  or  mountains,  may  be  accurately  laid  down;  since,  by 
intcrsectional  lines  through  the  correspondent  points  of  lati- 
tude and  longitude,  whatever  is  to  be  represented  on  the  map 
may  be  readily  depicted.  A mariner's  compass,  on  any  such 
map,  will  shew  the  bearing  of  one  place  from  another. 

Frol.  XIV.  To  construct  I\J  creator's  Chari  of  the  World. — 
Draw  any  indefinite  line  for  an  equator,  marked  o Eol'atok  o 
in  the  Plate.  Assume  any  point  on  this  line  for  the  position  of 
the  first  meridian  ; that  is  to  say,  the  Meridian  of  Greenwich. 
Take  any  assumed  distance  in  the  compasses  for  10*  of  longi- 
tude, or  the  unit  of  measure  ; set  this  off  on  the  equator  from 
zero  (0),  or  the  meridian  of  Greenwich,  eighteen  times  on  both 
sides  of  zero.  Then  will  300*  of  longitude  be  set  off;  because 
18  4-  18  zz  36,  which,  multiplied  by  10*.  gives  360*.  Through 
those  36  equal  divisions  on  the  equator  draw  straight  and 
parallel  lines  at  right  angles  to  the  equator:  these  straight  and 
parallel  lines  will  bo  the  meridians  0, 10,20,  30,  &c-  and  which, 
on  ibe  projection,  are  continued  across  the  chart  at  every  20tli 
degree  of  longitude,  east  and  west  of  zero,  or  Greenwich. 

MARANTA./sf/wfl  Arrow  Root,  a genua  of  the  monandria 
roooogvnia  class  and  order.  Natural  order  scitamineie.  There 
are  five  species,  of  which  the  Indian  arrow  root  has  a thick, 
flesh) , creeping  root,  full  of  knots,  from  which  arise  many  smooth 
leaves,  six  or  seven  inches  long,  and  three  broad  towards 
their  base;  the  stalks  about  two  feel  high,  the  ends  of  whi.b 
are  terminated  by  a loose  bunch  of  small  while  flowers,  stand- 
ing upon  peduncles  two  inches  long : (hr  flowers  are  cut  into  six 
narrow  segments,  indented  on  their  edges ; these  sit  upon  tL« 
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embryo,  which  afterwards  turns  to  a roundish  three-cornered 
capsule,  enclosing  otic  hard  rough  seed.  It  is  called  Indian 
arrow  root,  because  it  was  thought  to  extract  the  poison  from 
wounds  inflicted  by  the  poisoned  arrows  of  the  Indians.  The 
root  washed,  pounded  fine,  and  bleached,  makes  a powder  and 
starch;  it  is  recommended  as  a proper  fond  for  inlants,  and  is 
gel. n iuoos  like  salcp.  It  is  a native  of  South  America,  and  is 
cultivated  in  the  West  Indies. 

M A HBLE,  is  a kind  of  stone,  found  in  great  masses,  and  dug 
out  of  pits  or  quarries-  It  is  of  so  hard,  compact,  and  fine 
a texture,  as  readily  to  take  a beautiful  polish.  There  are  in- 
finite numbers  of  different  kinds  of  marble.  Some  are  of  one 
simple  colour,  as  white  or  black  ; others  variegated  with  stains, 
clouds,  waves,  and  veins;  but  all  opaque,  excepting  the  white, 
which,  cut  into  thin  pieces,  becomes  transparent.  Marble  is 
found  in  considerable  quantities  in  most  of  the  mountainous 
parts  of  Europe.  Derbyshire  is  that  county  of  England  most 
abounding  in  this  article.  Italy  is  that  part  of  Europe  which 
produces  the  roost  valuable  marble.  The  black  and  the  milk- 
white  marble,  coming  from  t'arara,  a town  in  the  duchy  of 
Massa,  are  particularly  esteemed. 

Marble,  Poii thing  of  is  performed  by  first  rubbing  it  well 
with  a freestone,  or  sand,  till  the  strokes  of  the  axe  are  worn 
off,  then  with  pumice  stone,  and  afterwards  with  emery. 

Florence  Makrlk,  a kind  of  hardened  marl,  is  cut  into  mosaio 
work,  and  framed  like  pictures,  which  sometimes  fetch  a high 
price.  If  held  at  a di*lancn  from  tho  cyo,  an  inexperienced 
observer  might  mistake  a slab  of  Florence  marble  for  n drawing 
in  bistre  ; for  ruins  of  Gothic  buildings,  mouldering  fragments 
of  cathedrals,  and  ruinous  walls,  shattered  bastions,  and 
decayed  towns,  appear  in  the  picture,  which  on  n closer  exa- 
mination offers  nothing  but  irregular  spots,  lines,  and  shades. 

Imitation  of  M arblr.  is  made  from  plaster  of  Paris,  quick 
lime,  salt,  ox-blood,  stones  of  different  colours,  and  pieces  of 
glass-  These  are  all  beaten  to  an  impalpable  powder,  and  mixed 
up  to  the  consistency  of  a paste  by  the  agency  of  beer,  or  some 
tuilk.  When  thoroughly  dried  in  the  form  which  is  intended  to 
be  given  to  it,  the  mass  or  surface  is  rubbed  with  very  fine 
aand- paper,  and  polished  with  leather  and  oil. 

MARBLING,  the  method  of  preparing  and  colouring  the 
marbled  paper.  There  are  several  kinds  of  marbled  paper, 
but  the  principal  difference  of  them  lies  in  the  forms  in  which 
the  colours  are  laid  on  the  ground  ; some  being  disposed  in 
whirls  or  circumvolutions,  some  in  jagged  lengths,  and  others 
only  in  spots  of  a roundish  or  oval  figure.  The  general  man- 
ner of  managing  each  kind  is,  nevertheless,  the  same,  being 
the  dippiog  the  paper  in  a solution  of  gum  tragacauth,  or,  as  it 
is  commonly  called,  gum  oragon ; over  which  the  colours,  pre- 
viously prepared  with  ox-gall  and  spirit  of  wine,  are  first 
spread.  The  peculiar  apparatus  necessary  for  this  purpose, 
is  a trough  for  containing  the  gum  tragacantb  and  the  colours, 
a comb  for  disposing  them  in  the  figure  usually  chosen  ; and  a 
burnishing  stone  for  polishing  the  paper.  The  trough  may  be 
of  any  kind  of  wood,  and  must  be  somewhat  larger  than  the 
-sheets  of  paper  for  marbling  which  it  is  to  be  employed  ; but 
the  sides  of  it  need  only  rise  about  two  inches  above  the  bot- 
tom, for  by  making  it  thus  shallow,  the  less  quantity  of  the 
solution  of  the  gum  will  serve  to  fill  it.  The  comb  may  be  also 
of  wood,  and  five  inches  in  length,  but  should  have  brass  teeth, 
which  may  be  obout  two  inches  long,  and  placed  at  about  a 
quarter  of  an  inch  distance  from  each  other.  The  burnishing 
stone  may  be  of  jasper  or  agate  ; but  as  those  stones  arc  very 
dear  when  of  sufficient  largeness,  marble  or  glass  may  be 
used,  provided  thi  ir  surface  be  polished  to  a greater  degree  of 
smoothness.  These  implements  being  prepared,  the  solution 
of  gum  tragacanth  must  be  made,  by  putting  a sufficient  pro- 
portion of  the  gum,  which  should  be  while,  and  clear  from  all 
foulness,  into  clean  water,  and  letting  it  remain  there  a day  or 
two,  frequently  breaking  the  lumps,  and  stirring  it  till  the 
whole  shall  appear  dissolved,  and  equally  mixed  with  the  water. 
The  consistence  of  the  solution  should  be  nearly  that  of  strong 
gum  water  used  in  miniature  painting;  and  if  it  appear 
thicker,  water  must  be  added  ; or  if  thinner,  more  of  the  gum. 
When  the  solution  is  thus  brought  to  a due  state,  it  must  be 
passed  through  a linen  cloth,  and  being  then  pat  iuto  the 
trough,  it  will  be  ready  to  receive  the  colours.  The  colours 


employed  for  red  are  carmine,  lake,  rose-pink,  and  vermilion; 
hut  the  two  lust  are  too  hard  and  glaring,  unless  they  be  mixed 
with  carmine  or  lake,  to  bring  them  to  n softer  cast ; and  with 
respect  to  the  carmine  and  lake,  they  air  too  dear  for  common 
purposes.  For  yellow,  Dutch  pink  and  \ rllow  ochre  may  be 
employed  : for  blue,  Prussian  blue  and  verditer  may  be  used.; 
for  green,  verdigris,  a mixture  of  Dutch  pink  and  Prussian 
blue  or  verditer,  in  different  proporiious  ; for  orange,  the 
orange  lake,  or  a mixture  of  vermilion  or  red  lead  with  Dutch 
pink:  for  purple,  rose-pink  and  Prussian  blue.  These  several 
colours  should  he  ground  with  spirit  of  wine,  till  they  be  of  a 
proper  fineness;  and  then  at  the  lime  of  using  them,  a little 
fish-gall,  or,  in  default  of  it,  the  gall  of  a beast,  should  be  added, 
by  grinding  them  over  again  with  it.  The  proper  proportion 
of  the  gall  must  he  found  by  trying  them  ; for  there  must  be 
just  so  much  as  will  suffer  the  spots  of  colour,  when  sprinkled 
on  the  solution  of  the  gum  tragacauth,  to  join  together,  with- 
out intermixing  or  running  into  each  other.  When  every  thing 
is  thus  prepared,  the  solution  of  the  guui  tragacanth  must  bo 
poured  into  the  trough,  and  the  colours  being  in  a separate  pot, 
with  a pencil  appropriated  to  each,  must  be  sprinkled  on  the 
surface  of  the  solution,  by  shaking  the  pencil,  charged  with  its 
proper  colour,  over  it,  anil  this  must  be  done  with  the  several 
kinds  of  colour  desired,  till  the  surface  be  wholly  covered. 
When  the  marbling  is  proposed  to  be  in  spots  of  a simple  form, 
nothing  more  is  necessary  ; but  where  the  whirls  or  snail-shell 
figures  arc  wanted,  they  must  be  made  by  means  of  a quill, 
which  must  be  put  among  the  spots  to  tarn  them  about,  till  the 
effect  is  produced.  The  jagged  lengths  must  be  made  by 
means  of  the  comb  above  described,  which  must  be  passed 
through  the  colours  from  one  end  of  the  trough  to  the  other, 
and  will  givo  them  that  appearance  , but  if  they  be  desired  to 
be  pointed  both  ways,  the  comb  must  be  again  passed  through 
the  trough  in  a contrary  direction  ; or  if  some  of  the  whirls  or 
suail-shcll  figures  be  required  to  be  added,  they  may  be  yet 
made  by  the  means  before  directed.  The  paper  should  be 
previously  prepared  for  receiving  the  colours,  by  dipping  it 
over-night  in  water,  and  laying  the  sheets  ou  each  other  with  a 
weight  over  them.  The  whole  being  thus  ready,  the  paper  must 
be  held  by  two  corners,  and  laid  in  the  most  gentle  and  even 
manner  on  the  solution  covered  with  the  colours,  and  there 
softly  pressed  with  tbe  hand,  that  it  may  bear  every  where  on 
the  solution.  After  which,  it  must  be  raised  and  taken  off 
with  the  same  care,  and  then  hung  to  dry  across  a proper  cord, 
subtended  near  at  hand  for  that  purpose;  and  in  that  state  it 
must  continue  till  it  be  perfectly  dry.  It  then  remains  only  to 
give  the  paper  a proper  polish ; in  order  to  which,  it  is  first 
rubbed  with  a little  soap,  and  then  most  be  thoroughly  smoothed 
by  the  glass  polishers,  such  as  are  used  for  linen,  and  called 
the  calendar  glasses.  After  which  it  should  be  again  robbed 
by  a burnisher  of  jasper  or  agate;  or  in  default  of  them,  of 
glass  ground  to  the  highest  polish  ; for  on  the  perfect  polish  of 
the  paper  depends  in  a great  measure  its  beauty  and  value. 
Gold  or  silver  powders  may  be  used  where  desired,  along  with 
the  colour,  and  require  only  the  same  treatment  as  them,  except 
that  they  mast  be  first  tempered  with  gam  water. 

Marbling  of  books  or  paper  is  performed  thus Dissolve 
four  ounces  of  gum  arabic  in  two  quarts  of  fair  water  ; then  pro- 
vide several  colours  mixed  with  water  in  pots  and  shells,  and 
with  pencils  peculiar  to  each  colour,  sprinkle  them  by  way  of 
intermixture  upon  the  gum  water,  which  must  be  pnt  into  a 
trough  or  some  broad  vessel,  then  with  a slick  curl  them,  or 
draw  them  out  in  streaks,  to  as  much  variety  as  may  be  done. 
Having  done  this,  hold  your  book  or  books  close  together,  and 
only  dip  the  edges  in,  on  the  top  of  the  water  and  colours,  very 
lightly;  which  done,  take  them  off,  and  the  plain  impression  of 
the  colours  in  mixture  will  be  upon  the  leaves,  doing  as  well 
the  ends  as  the  front  of  the  book  in  the  like  manner.  Marbling 
a book  on  the  covers  is  effected  by  forming  clonds  with 
aquafortis  or  spirit  of  vitriol  mixed  with  ink,  and  afterwards 
glazing  the  covers.  See  Bookbinding. 

MARCH.  According  to  common  computation,  this  is  con- 
sidered the  third  month  io  tbe  year,  hat  with  tbe  Romans  it  bad 
the  honour  of  being  the  first.  When,  however,  chronology 
enumerates  the  years  that  have  elapsed  since  the  Saviour’s 
incarnation,  tho  calculation  always  begins  with  the  twenty- 
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fifth  da;  of  this  month.  In  thin  country,  prior  to  the  alteration 
of  the  style.  March  stood  foremost  in  the  general  order,  but 
sioce  that  period  the  hononr  has  been  transferred  to  January. 
Before  the  year  1564  the  French  reckoned  the  beginning  of  tbe 
year  from  Easter,  so  that  there  were  two  months  of  March  in 
one  year,  which  thoy  called  March  before  Easter,  and  March 
after  Eattw ; and  whenever  Easter  happened  in  March,  the 
beginning  of  the  month  was  in  one  year,  and  the  end  in  another. 
Tbe  first  who  is  said  to  have  divided  the  year  into  months  was 
Romulus,  who,  from  Mars,  bis  supposed  father,  called  this 
month  March.  Ovid,  however,  has  observed,  that  the  people  of 
Italy  used  its  present  name  long  before  the  days  of  Romulus, 
but  its  situation  was  variously  placed.  It  is,  however,  some- 
what remarkable,  that  amidst  all  its  chances  March  has  uni- 
formly consisted  of  thirty-one  days.  March  among  the  ancients 
was  invariably  under  tbe  protection  of  Minerva,  and,  like  May, 
was  deemed  nnpropitious  to  marriage.  The  Romans  in  this 
month  sacrificed  to  Anna  Perenna,  began  their  comitia,  and 
adjusted  their  farms  and  leases.  During  this  month  the  mis- 
tresses served  their  servants  and  slaves  at  their  tables,  as  the 
masters  did  tbeir  slaves  in  the  Saturnalia,  and  the  vestals 
renewed  their  sacrifice. — For  the  flower  garden,  the  shrubbery, 
the  kitchen  garden,  tbe  frait  garden,  the  greenhouse,  the  hot- 
house. and  the  nursery,  this  month  furnish  much  employment, 
the  particulars  of  which  may  be  gathered  from  any  gardener's 
calendar.  It  is  the  seed  timo  of  industry,  for  the  toils  of 
which  the  subsequent  months  will  fully  compensate. 

MARIOOLD.  Calendula  Officinalis.  An  annual  plant, 
usual  in  the  spring.  Tbe  petals  of  tbe  flovters  arc  eaten  in 
broths,  to  which  they  impart  a very  pleasant  flavour. 

MARINE,  a general  narno  for  tbe  navy  of  a kingdom  or 
stale  ; as  also  the  whole  economy  of  naval  affairs,  or  whatever 
respects  tbe  building,  rigging,  arming,  equipping,  navigating, 
and  fighting  ships.  It  comprehends  also  the  government  of 
naval  armaments,  and  the  state  of  all  the  persons  employed 
therein,  whether  civil  or  military. 

Marine  Acid.  See  Muriatic  Acid. 

Marine  Chair,  a machine  invented  for  viewing  the  satellites 
of  Jupiter  at  sea,  aud  thereby  determining  the  longitude  by  their 
eclipses. 

Marine  Remains,  a term  nsed  to  express  the  shells  of  sea- 
fishea,  and  parts  of  crustaceons  and  other  sea- animals,  found  in 
digging  at  great  depths  in  the  earth,  or  on  the  tops  of  high 
mountains. 

Marine  Surveyor,  the  oArnc  of  a machine  contrived  by  Mr. 
H.  de  Saumercx,  for  measuring  tbe  way  of  a ship  at  sea.  The  : 
machine  is  in  the  form  of  the  letter  Y,  and  is  made  of  iron  or 
other  metal.  At  each  end  of  the  lines  which  constitute  the  an- 

frle  or  upper  part  of  the  letter,  are  two  pallets,  one  of  which 
alls  in  the  same  proportion  as  the  other  rises.  The  falling  or 
pendent  pallet,  meeting  a resistance  from  tbe  water  as  the  ship 
moves,  has  by  that  means  a circular  motion  under  water,  faster 
or  slower,  according  as  the  vessel  moves.  This  motion  is 
communicated  to  a dial  within  the  ship,  by  means  of  a rope 
fastened  to  the  tail  of  the  Y,  and  carried  to  the  dial. 
MARINER,  a person  who  gets  his  living  on  the  sea. 
Mariner’s  Compass,  an  instrument  used  at  sea  by  mari- 
ners to  direct  and  ascertain  tho  coarse  of  the  ship.  See 
Compass. 

MARINES,  a body  of  forces  employed  In  the  sea  service, 
under  the  direction  of  the  lords  of  tbe  admiralty. 

MARIOTTR,  Edhe,  an  eminent  French  mathematician  and 
philosopher,  was  born  at  Dijon  early  in  tho  seventeenth  cen- 
tury, and  died  in  1684.  He  investigated  a number  of  curions 
philosophical  subjects,  such  as  the  collision  of  bodies ; tho 
pressure  and  motion  of  fluid  ; the  nature  of  vision ; the  proper- 
ties of  atmospheric  air,  tic. ; on  which  subject  be  bad  several 
ingenious  papers  in  the  Memoirs  of  the  French  Academy  of 
Sciences,  from  vol.  i.  to  vol.  x. 

MARITIME,  something  relating  to,  bounded  by,  or  near  the 
aoa. — Maritime  Powers , those  states  which  possess  harbours, 
&.c.  on  the  sea  coasts,  and  a powerful  navy  to  defend  them. 

MARJORAM,  Winter.  Origanum  Vulgare, — This  is  used 
as  a sweet  herb,  and  is  a good  appendage  to  tbe  usual  ingredi- 
ents in  stuffing,  Sic.  It  is  a perennial  plant,  and  propagated  by 
planting  out  its  roots  in  tbe  spring  of  tbe  year. 


Marjoram,  Sweet.  Origanum  Marjorana.  This  is  also  used 
for  the  same  purpose  as  the  last  mentioned.  It  is  an  annual, 
and  not  of  such  ea<y  culture  as  the  last,  requiring  to  be  raised 
from  seeds  in  an  artificial  heat.  It  is  usually  dried  and  kept 
for  use. 

MARK,  in  Commerce,  a certain  note  which  a merchant  puts 
upon  his  goods,  or  upon  the  cask,  hogshead.  &c.  that  con- 
tains them,  in  order  to  distinguish  them  from  others,  such  as  a 

e.  a crow’s  foot,  a diamond,  a cross,  an  asterisk,  &c- 
ark,  or  Marc,  also  denotes  a weight  used  in  several  states 
of  Europe,  and  for  several  commodities,  especially  gold  and 
silver.  In  France,  the  mark  is  divided  into  8 ounces,  or  64 
drachms,  or  192  deniers  or  penny  weights,  or  160  esterlins,  or 
300  mailles,  or  640  fclins,  or  4608  grains.  In  Holland  the  mark 
weight  is  also  called  troy  weight,  and  is  equal  to  tliatof  France. 
When  gold  aud  silver  arc  sold  by  tbe  mark,  it  is  divided  into 
24  caracls. 

Mark  is  also  used  among  us  for  a money  of  account,  and  in 
some  other  countries  for  a coin.  The  English  mark  is  two-thirds 
of  a pound  sterling,  or  thirteen  shillings  and  four-pence,  and 
the  Sootch  mark  is  of  equal  value  in  Scotch  money  of  account. 
The  mark-lubs,  used  at  Hamburgh,  is  also  a money  of  account, 
eqnal  to  one  third  of  the  rix-doliar,  each  mark  is  divided  into 
16  sols-luhx.  Mark-lubs  is  also  a Danish  coin,  equal  to  16  sols- 
lubs.  Mark  is  also  a copper  and  silver  coin  in  Sweden. 

MARKET,  the  establishment  of  public  marts  or  places  of 
baying  and  selling,  with  the  tolls  belonging  to  it,  is  one  of  the 
king’s  prerogatives,  and  markets  can  only  be  set  up  by  virtue  of 
the  king’s  grant,  or  by  immemorial  usage.  All  sales  and  con- 
tracts of  any  thing  saleable  in  markets  overt,  will  not  only  be 
good  between  the  parties,  but  binding  also  upon  all  persons 
having  any  property  therein.  In  London,  every  shop  in  which 
goods  are  exposed  publicly  to  sale,  is  market  overt  for  such 
things  only  as  the  owner  professes  to  trade  in.  If  a man  buy 
bis  own  goods  in  a market,  the  contract  shall  not  bind  him, 
unless  the  property  had  been  previously  altered  by  a former 
sale. 

MARL,  is  a combination  of  aluminc,  silex,  and  alum,  and  is 
denominated  calcareous,  or  argillaceous,  or  siliceous,  as  thclime, 
clay,  or  silex,  is  most  abundant.  The  calcareous  part  of  marl 
is  frequently  composed  of  shells,  whence  it  frequently  has  tbe 
name  of  thell  marl ; and  where  these  are  predominant,  it  affords 
an  excellent  manure  for  sandy,  dry,  gravelly,  or  light  lands  of 
any  kind.  It  likewise  produces  very  beneficial  effects  on 
mossy  and  clayey  soils ; and  these  effects,  if  it  have  been  pro- 
perly applied,  will  frequently  be  observable  for  twelve  or 
fourteen  years.  Some  kinds  of  marl  that  contain  but  a small 
portion  of  lime  have  been  successfully  employed  in  the  manu- 
facture of  earthenware.  Marl  is  usually  found  at  the  depth  of 
from  five  to  nine  feet  beneath  the  surface  of  the  ground,  and 
deposited  betwixt  beds  of  clay  and  sand.  It  Is  dug  out  with 
spades,  and  in  the  digging  of  it  in  Ireland  the  workmen  not 
unfrequently  meet  with  tbe  horns  of  deer  and  other  curious 
fossils.  The  usual  mode  by  which  persons  generally  unac- 
quainted with  minerals  distinguish  this  from  other  substances 
is,  to  break  a small  piece  of  dry  marl  into  a glass  of  vinegar, 
where  it  will  immediately  dissolve  with  considerable  effer- 
vescence; and  tbe  briskness  of  this  effervescence  will  be  in 
proportion  to  the  quantity  of  lime  which  it  eonlains. 

MARLINE  Spike,  an  iron,  tapering  to  a point,  used  to  sepa- 
rate the  strands  of  a rope  in  order  to  introduce  those  of  an- 
other, when  they  are  to  be  spliced  or  joined  evenly  without 
knotting. 

MARLING,  the  act  of  winding  any  small  line,  as  mar-line, 
spun  yarn,  twine,  kc.  about  a rope,  so  that  every  turn  is  secur- 
ed by  a kind  of  knot,  and  remains  fixed  in  case  the  rest  shonld 
be  cut  through  by  friction.  It  is  commonly  used  to  fasten  slips 
of  canvass  on  a rope,  to  prevent  its  being  galled,  or  to  fix  the 
foot  of  a sail  to  its  holt  rope. 

MARQUE.  See  Letters  of  Marque. 

MARQUETRY,  or  Inlaid  Work,  is  a curious  work  com- 
posed of  several  fine  hard  pieces  of  wood,  of  various  colours, 
fastened  in  thin  slices  on  a ground,  and  sometimes  cnriolied 
with  other  matters,  as  silver,  brass,  tortoise-shell,  and  ivory. 
Tbe  ground  on  which  the  pieces  are  to  be  arranged  and  glued. 
Is  usually  of  well-dried  oak,  or  deal,  and  is  composed  of  seve- 
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ral  piece*,  glued  together  to  prevent  its  warping-  The  wood 
to  be  used  in  marquetry  is  reduced  into  leave*  of  the  thickness 
of  a lioe.  or  the  twelfth  part  of  an  inch,  and  is  eitbi  r of  its  na  • 
lural  colour,  or  stained  or  made  black  to  form  the  shades,  by 
other  methods  : this  some  perform  by  pulling  it  in  sand,  heated 
very  hot  over  the  fire;  others  by  steeping  it  io  lime  water  and 
sublimate;  and  others  in  oil  of  sulphur.  The  wood  being  of 
the  proper  colours,  the  contours  of  the  pieces  are  formed  ac- 
cording to  the  parts  of  the  design  the?  are  to  represent. 
The  two  chief  instruments  used  in  this  work  arc  a saw  and  a 
wooden  vice,  which  has  one  of  its  chaps  fixed,  and  the  other 
moveable  ; which  is  open  and  shut  by  the  foot,  by  means  of  a 
cord  fastened  to  a treadle. 

MARQUIS,  a title  of  honour,  next  in  dignity  to  that  of  duke, 
first  given  to  those  who  commanded  (he  marches,  that  is,  the 
borders  and  frontiers  of  countries. 

MARRIAGE,  is  the  lawful  conjunction  of  man  and  wife;  it 
was  also  anciently  used  lo  denote  the  interest  of  bestowing  a ; 
ward  or  a widow  in  marriage.  Taking  marriage  in  the  light  of  ' 
a civil  contract,  the  law  treats  it  as  it  does  all  other  contracts  ; 
allowing  it  to  be  good  and  valid  in  all  cases  where  the  parties, 
at  the  time  of  making  it,  were  in  the  first  place  w illing  to  con- 
tract ; secondly,  able  to  contract ; and  lastly,  actually  did  con- 
tract in  the  proper  forms  and  solemnities  required  bjf  law.  By 
several  statutes,  a penalty  of  one  hundred  pounds  is  inilicted 
for  marrying  any  person  without  banns  or  license ; but  bv  2tl 
George  II.  c.  33,  if  any  person  shall  solemnize  matrimony  with- 
out beuns  or  license,  obtained  from  some  person  having  autho- 
rity to  grant  the  same,  or  in  any  other  place  than  a church  or 
chapel  wihcre  banns  have  been  usually  published,  unless  by 
special  license  from  the  archbishop  of  Canterbury,  he  shall  be 
guilty  of  felony,  and  transported  for  fourteen  years.  By  the 
same  statute  it  was  enacted,  that  all  such  marriages  were  null 
and  void  ; and  much  hardship  thence  resulted.  Accordingly, 
in  1822  and  1823,  the  legislature  was  obliged  again  to  inter- 
fere, and  some  marriages  are  now  good,  although  the  parties 
concerned  in  irregular  celebration  are  liable  to  punishment. 

Marriages,  according  to  the  laws  of  any  other  country,  arc 
valid  in  England,  if  duly  solemnized  in  another  country,  as 
marriages  in  Scotland  are.  When  a marriage  is  oclcbrated  by 
license,  affidavit  must  be  made  of  the  parties  being  above 
twenty-one,  or  of  the  consent  of  the  father  or  guardian  of  the 
parly.  If  the  guardian  or  mother  is  beyond  sea,  or  insane,  the 
chancellor  will  proceed  upon  relation  in  their  stead.  Questions 
have  lately  arisen,  whether  this  act  applies  lo  illegitimate  chil- 
dren. and  the  civilians  have  held  that  it  does.  Marriages  can- 
not be  solemnized  between  persons  within  the  Levi  lira)  de- 
grees, but  if  solemnized  they  are  not  void  till  after  sentence  of 
the  proper  court.  Promises  of  marriage,  and  precontracts,  do 
not  prevent  the  parties  from  lawfully  marrying  other  persons ; 
but  an  action  lies  for  a breach  of  the  contract.  Marriagc- 
brokage  bonds  arc  void  in  equity,  and  all  contract*  in  reatraint 
of  marriage  generally  are  void  ; but  contracts  and  legacies  upon 
condition  not  to  marry  any  particular  person,  or  without  pro- 
per conseut,  are  allowed,  under  various  conditions  and  re- 
strictions, some  of  which  iovolvc  much  difficulty.  To  marry  a 
woman  an  heiress  forcibly,  is  a capital  felony  by  3 Henry  VII. 
c.  2,  and  39  Elizabeth,  c.  9.  A wife  cannot  leave  her  husband. 
If  she  elope  from  hint,  she  loses  her  dower,  unless  she  returns 
and  is  reconciled. 

MARROW, in  Anatomy,  a soft  oleaginous  substanoe  con- 
tained in  the  cavity  of  the  bones. 

MARS,  in  Astronomy,  is  one  of  the  planets  in  our  system, 
the  fourth  in  order  from  the  son,  and  consequently  the  next 
above  our  earth.  The  character  by  which  it  is  represented  is  $ , 
a rude  representation  of  a man  holding  a sphere.  This  planet, 
which  is  known  in  the  heavens  by  his  red  and  fiery  appear- 
ance. performs  his  revolution  in  his  orbit  in  GM1  23  at Y 39'.  or 
I -881  Julian  years.  His  mean  distance  from  the  sun  is  1-5(21, 
the  distance  of  the  earth  being  taken  as  unity,  which  makes  his 
meau  distance  142  millions  of  miles.  The  eccentricity  of  bis 
orbit  is  *003,  the  semiaxis  major  being  1.  His  mean  longitude 
for  1800  was  2*  4°  T 2**3 ; (he  longitude  of  bis  perihelion  being 
then  1 1»  2°  24'  23' 9 ; hut  the  line  of  his  apsides  has  an  appa- 
rent motion  according  to  the  order  of  the  signs  of  I'  6"  9 in  a 
year,  or  1°  61'  3"  6 in  a century.  The  orbit  of  Mars  at  the  same 


time  crossed  the  ecliptic  in  I*  18°  I'  18',  but  the  place  oftho 
nodes  has  an  apparent  motion  in  longitude,  according  to  the 
order  of  the  signs,  of  28"  8 in  a year,  or  44'  41**6 in  a century. 
The  rotation  on  his  axis  is  performed  in  ld  0h  39'  21"  3 ; and  Ins 
axis  is  inclined  to  the  ecliptic  in  an  angle  of  59°  41'  49"  2.  flis 
mean  diameter  is  equal  to  4398  miles ; consequently  be  is  rather 
mure  than  |tli  the  size  of  our  earth.  His  mass,  compared  with 
that  of  the  sun  considered  as  unity,  is  The  proportion 

of  light  and  heat  received  by  him  from  the  sun,  is  ‘43;  that 
received  by  the  earth  being  considered  as  unity.  He  has  a 
very  dense  but  moderate  atmosphere  ; and  he  is  not  accompa- 
nied by  any  satellite.  As  viewed  from  the  earth,  the  motion  of 
M ars  appears  sometimes  retrograde.  The  mean  are  which  he 
descrilvc*  in  this  case  is  16°  12* ; and  its  mean  duration  is 
about  73  days.  This  retrogradstion  commences,  or  finishes, 
whan  the  planet  is  not  more  than  138°  4 s'  from  the  sun.  Mars 
changes  his  phases  somewhat  in  the  same  manner  as  the  moon 
docs  from  ber  first  to  her  third  quarter,  according  to  his  various 
positions  with  respect  to  the  earth  and  the  sun  ; but  he  never 
becomes  cornicular,  as  the  moon  does  when  near  her  conjunc- 
tions. His  mean  apparent  diameter  is9"*7;  which  augments 
in  proportion  as  the  planet  approaches  its  opposition,  when  it  is 
equal  to  29"  2.  HU  parallax  is  nearly  double  that  of  the  sun. 
At  the  poles  of  this  planet  there  has  been  observed  bright  spots, 
which  are.-however.  variable  in  their  size  and  figure ; and  from 
the  observations  of  Dr.  Hcrschel,  it  seems  probable  that  they 
proceed  from  snows  accumulated  in  his  polar  regions  during 
their  long  winter,  these  haring  been  observed  to  decrease  and 
increase,  according  as  they  are  directed  to  or  from  the  sun. 
Sc t Astronomy. 

MARSHAL,  in  its  primary  signification,  an  officer  who  has 
the  command  or  care  of  horses;  but  it  is  now  applied  to  offi- 
cers who  have  very  different  employments,  as  earl-marshal, 
knight-marshal,  or  marshal  of  the  king’s  house,  fee. 

Marshal  of  the  King's  Bench,  an  officer  who  has  the  custody 
of  the  King’s  Bench  prison  in  Southwark. 

Marshal  of  the  Exchequer,  an  officer  to  whom  that  court  com- 
mits the  king’s  debtors. 

MARSHALLING  a Coat,  in  heraldry,  it  the  disposal  of 
several  coats  of  arms  belonging  to  distinct  families,  in  one 
and  the  same  escutcheon  or  shield,  together  with  their  orna- 
ments. parts,  and  appurtenances. 

MARS1IALSEA  COURT,  is  a court  of  record,  originally 
instituted  to  hear  and  determine  causes  between  the  servants 
of  the  king’s  household,  and  others  within  the  verge ; and  has 
jurisdiction  within  the  verge  of  the  court,  and  of  pleas  of  tre»* 
pass,  where  cither  party  is  of  the  kind’s  family,  and  of  all 
other  actions  personal,  wherein  both  parties  are  the  king’s  ser- 
vants, but  the  court  has  also  the  power  to  try  all  personal 
actions,  as  debt,  trespass,  fee.  between  party  and  party,  within 
the  liberty,  which  extends  twelve  miles  about  Whitehall.  The 
judges  of  this  court  are,  the  steward  of  the  king’s  household, 
and  knight  marshal  for  ths  time  being.  It  sits  every  week, 
so  that  judgment  can  be  obtained  in  a fortnight  or  three  weeks. 
It  has  jurisdiction  of  all  debts  above  as  well  as  below  40*.  But 
causes  of  importance,  such  as  debts  above  20/.  may  be  removed 
into  the  court  of  King's  Bench  or  Common  Pleas,  by  an  habeas 
corpus  cum  causa. 

MARSH  MARIGOLD*  Caltha  Palustris.  The  flower  buds, 
which  are  opeoing,  are  pickled,  and  aro  considered  as  a good 
substitute  for  capers. 

MARTIN,  Benjamin,  a very  eminent  English  artist,  and 
mathematician,  was  born  in  1704,  but  in  1782.  in  the  78th  year 
of  his  age,  he  put  a period  to  his  existence,  lie  was  author  of 
a great  number  of  ingenious  treatises  on  scientific  subjects. 

MASH,  a drink  given  to  a horse,  made  of  half  a peck  of 
ground  mall  put  into  a pail,  into  which  as  much  scalding-hot 
water  is  poured  as  will  wet  it  very  well : when  that  is  done,  stir 
it  about,  till  by  tasting  you  find  it  ns  sweet  as  honey;  and 
when  it  has  stood  till  It  is  lukewarm,  it  is  to  be  given  to  the 
horse. 

MASON,  a person  employed  under  the  direction  of  an 
architect,  in  the  raising  of  a stone  building.  The  chief  busi- 
ness of  a mason  is  to  make  the  mortar,  raise  the  walls  from  lh« 
foundation  to  the  top,  with  the  necessary  retreats  and  perpen- 
diculars ; to  form  the  vaults,  and  employ  the  stones  as  delivered 
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to  Mm.  Wlirn  the  atones  are  large,  the  business  of  hewing  or 
culling  them  belongs  to  the  stone-cutters,  though  these  are 
frequently  confounded  with  masons : the  ornaments  of  sculp- 
ture are  performed  by  carvers  in  atone,  or  sculptors.  The 
tools  or  implements  principally  used  by  them  are,  the  square, 
level,  plumb  line,  bevel,  compass,  hammer,  chisel,  mallet, 
saw,  trowel,  &e.  See  Square,  Stc.  Besides  the  common  instru- 
ments used  in  the  hand,  they  have  likewise  machines  for  rais- 
ing of  great  burdens,  and  the  conducting  of  large  atones,  the 
principal  of  which  are  the  lever,  pulley,  wheel,  crane,  Stc. 
See  Lever,  8tc. 

MASONS,  Free.  and  Accepted,  a very  ancient  society,  so 
called,  either  from  some  extraordinary  knowledge  of  masonry, 
they  are  supposed  to  he  masters  of,  or  because  the  first  foun- 
ders of  the  society  were  persons  of  that  profession.  The  mem- 
bers arc  said  to  l»c  admitted  into  the  fraternity,  by  being  put 
into  possession  of  a number  of  secrets,  called  the  mason's  word. 

MASONRY,  in  general  the  art  of  hewing  or  squaring  stones, 
and  cutting  them  level  or  perpendicular,  fur  the  uses  of  build- 
ing; but  in  a more  limited  sense,  masoury  is  the  art  of  assem- 
bling and  joining  stones  w ith  mortar. 

MAST,  a long  round  piece  of  limber,  raised  perpendicularly 
on  tho  keel  of  a ship,  upon  which  are  attached  the  yards,  tho 
sails,  and  the  rigsing,  in  order  to  their  receiving  the  wind 
necessary  for  navigation.  A mast,  accurding  to  its  length,  is 
either  formed  of  one  single  piece,  which  U railed  a pole  mast, 
or  composed  of  several  pieces  joined  together,  each  of  which 
retains  the  name  of  mast  separately.  A lower  mast  being  the 
lowest,  is  accordingly  so  called.  It  is  iixed  in  the  ship  by  an 
apparatus,  (see  the  articles  Uiilk  and  Sheers.)  and  the  foot 
or  keel  of  it  rests  in  a block  of  timber  called  the  stev,  which  is 
fixed  upon  the  keelson.  A top  mast  is  raised  at  the  head  or  top 
of  the  lower  mast  through  a cap,  and  supported  by  the  trestle 
trees.  It  is  composed  of  two  strong  bars  of  timber,  supported 
by  two  prominences,  which  arc  as  shoulders  on  the  opposite 
•ides  of  the  masts,  a little  under  its  upper  end  ; athwart  these 
bars  are  fixed  the  cross  trees,  upon  which  the  frame  of  the  top 
is  supported.  Between  the  lower  mast  head  and  tho  foremost 
of  the  cross  trees,  a square  space  remains  vacant,  the  sides  of 
which  are  bounded  by  the  two  trestle  trees.  Perpendicularly 
above  this  is  the  foremost  hole  iu  the  cup,  whose  after  hole  is 
solidly  fixed  on  the  bead  of  the  lower  mast.  The  top  uiast  is 
creeled  by  a tackle,  whose  effort  is  communicated  from  the 
head  of  the  lower  mast  lo  the  foot  of  the  top  mast,  and  the 
upper  end  of  the  latter  is  accordingly  guided  into,  and  con- 
veyed up  through  the  holes  between  the  trestle  trees  and  the 
cap  as  above  mentioned  ; the  machinery  by  which  it  is  elevated, 
or,  according  to  the  sea  phrase,  swayed  up,  is  fixed  in  the  fol- 
lowing manner : The  top  rope,  passing  through  a block,  which 
is  honked  on  one  side  of  the  cap.  and  afterwards  through  a hole 
furnished  with  a sheave  or  pulley  on  the  lower  end  of  the 
top  mast,  is  again  brought  upwards  on  the  other  side  of  the 
mast,  where  it  is  at  length  fastened  to  an  eye  bolt  in  the  cap, 
which  is  always  on  the  side  opposite  to  the  top  block.  To  the 
lower  end  of  the  lop  rone  is  fixed  the  top  tackle,  the  effort  of 
which  being  transmitted  to  the  top  rope,  and  thence  to  the  heel 
of  the  top  mast,  necessarily  lifts  the  latter  upwards  parallel  to 
the  lower  mast  When  the  top  mast  ia  raised  to  its  proper 
height,  the  lower  end  of  it  becomes  firmly  wedged  in  the  square 
bole  (shove  described)  between  the  trestle  trees.  A bar  of 
wood  or  iron,  called  the  fid,  is  then  thrust  through  a hole  in 
the  heel  of  it,  across  the  trestle  trees,  by  which  the  whole 
weight  of  the  top  mast  is  supported.  See  the  articles  Cap  and 
Trestle  Trees. 

Top  Gallant  Mast,  is  a mast  smaller  than  the  preceding,  and 
raised  and  secured  to  its  bead  in  the  same  manner. 

Top  Gallant  Royal  Mast,  is  sometimes  a yet  smaller  mast, 
elevated  throogh  irons  at  the  head  of  the  top-gallant  mast, 
but  it  is  more  generally  a continuation  of  the  latter  above  the 
rigging.  It  is  then  termed  a pole  top-gallant  mast,  to  dis- 
tinguish it  from  a stump  top-gallant  mast,  which  terminates 
just  above  the  rigging. 

Main  Mast,  the  largest  mast  in  a ship,  and  stands  nearly  in 
the  middle  between  the  stem  and  stern. 

Fore  Mast,  is  that  which  stands  near  the  stem,  and  is  next 
in  sine  to  the  main  mast. 


itfitfes  Mast,  the  smallest  mast,  and  stands  snout  half  way 
between  the  main  mast  and  the  stern. 

Made  Mast,  a mast  built  or  composed  of  several  pieces  of 
timber,  in  contradistinction  to  one  consisting  of  a single  slick 
or  piece.  The  counter  mixzen,  in  large  vessels  and  galleons, 
is  the  stern. 

Rough  Mast,  denotes  a spar  fit  for  making  a mast.  Besides 
the  parts  already  mentioned  in  the  construction  of  masts  with 
respect  to  their  length,  the  lower  masts  of  the  largest  ships  are 
composed  of  several  pieces  united  into  one  body.  As  these 
are  generally  the  most  substantial  parts  of  various  tiers,  a 
mast  formed  by  this  assemblage,  is  justly  esteemed  much 
stronger  than  one  consisting  of  any  single  trunk,  whose  internal 
solidity  may  be  very  uncertain.  Tbc  whole  is  secured  with 
their  sides  or  faces  close  to  each  other,  by  several  strong  hoops 
of  iron,  driven  on  the  outside  of  the  mast,  where  they  remain 
at  proper  distances.  Tim  principal  articles  to  be  considered 
in  equipping  a ship  with  masts  are.  1st.  The  number : 2d.  Their 
situation  in  tbc  vessel : and  3d.  Their  height  above  the  water* 
The  masts  being  used  to  extend  the  sails  by  means  of  their 
yards,  it  is  evident,  that  if  their  number  were  multiplied 
beyond  what  is  necessary,  the  yards  must  be  extremely  short, 
that  they  may  not  entangle  each  other  in  working  the  ship,  and 
by  consequence  their  sails  will  be  very  narrow,  and  receive  a 
small  portion  of  wind.  If,  on  the  contrary,  there  is  not  a suffi- 
cient number  of  masts  in  the  vessel,  the  yards  will  be  too  large 
and  heavy,  and  cannot  be  managed  without  difficulty.  There 
is  a mean  between  these  extremes,  which  experience  and  the 
general  practice  of  tho  sea  have  determined,  by  which  it 
appears,  that  in  large  ships  every  advantage  of  sailing  is 
retained  by  three  masts  and  a bowsprit. 

Among  the  ancient  Grecians, every  ship  bad  several  masts; 
we  are  nevertheless  informed  by  Aristotle,  that  at  first  there 
was  only  one  mast,  which  being  fixed  in  the  middle  of  the  ship, 
the  bole  into  which  tho  foot  of  it  was  inserted  they  called 
ftioolfiii,  in  Latin  modiut,  and  in  English  the  step.  The  parts 
of  the  mast  were  these  : rrtpva,  or  tbc  foot ; Xwoc,  to  which  tho 
sail  was  fixed  ; eapeijaiov,  the  pulley  by  which  the  ropes  were 
turned  round  ; (f*pa*ior,  built  in  the  manner  of  a turret,  fur  sol- 
diers to  stand  upon,  and  cast  their  darts.  Above  this  was  a 
piece  of  wood  called  wprov,  on  the  extremity  of  which  hung  a 
riband,  which  was  in  continual  motion,  turning  round  with  the 
wind,  and  termed  in  English  the  pane.  With  regard  to  the 
moderns,  all  ships,  properly  so  called,  are,  as  already  observed, 
furnished  with  three  masts.  Those  which  have  only  two  or 
one  mast  arc  not  called  ships  by  seamen,  hot  vary  their  names 
according  to  the  method  or  rigging.  Of  two  masts,  there  arc 
snows,  brigs,  bilanders,  ketches,  basses,  schooners,  and  her- 
maphrodites, among  the  English.  Among  the  Spaniards  and 
Italians,  settees,  barco-longas,  feluccas.  &c.  Those  of  oue 
mast  are  sloops,  tartans,  bean-cods,  shallops,  itc. 

The  most  advantageous  position  of  the  masts  is  undoubtedly 
that  from  whence  there  results  an  equilibrium  between  the 
resistance  of  the  water  on  the  body  of  the  ship  on  one  part,  and 
of  the  direction  of  their  effort  on  the  other.  By  every  other 
position  this  eonilibrium  is  destroyed,  and  the  greatest  effort 
of  the  masts  will  operate  to  turn  the  ship  horizontally  about  its 
direction,  a circumstance  which  retards  her  velocity.  It  is 
counterbalanced  indeed  by  the  helm,  but  the  same  inconve- 
nience still  continues ; for  the  force  of  the  wind  having  the 
resistance  of  the  helm  to  overcome,  is  not  entirely  employed 
to  push  the  vessel  forward.  The  axis  of  the  resistance  of 
the  water  should  then  be  previously  determined,  to  disco- 
ver the  place  of  the  main  mast,  in  order  to  suspend  the 
efforts  of  the  water  equally,  and  place  the  other  masts  so  as 
that  their  particular  direction  will  coincide  with  that  of  tho 
main  mast.  The  whole  of  this  would  be  capable  of  a solution, 
if  the  figure  of  the  vessel  were  regular,  because  the  point 
about  which  the  resistance  of  the  water  would  be  in  equilibrium, 
might  be  discovered  by  calculation  ; but  wheo  the  real  figure 
of  the  ship  is  considered,  these  flattering  idea*  will  instantly 
vanish.  This  observation  ioduced  M.  Savericn  to  employ  a 
mechanical  method  to  discover  the  axis  of  resistance  of  the 
water,  which  be  apprehended  might  be  used  with  success. 
The  exact  height  of  the  masts  in  proportion  to  the  form  and 
size  of  the  ship,  remains  yet  a problem  to  be  determined.  Tho 
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more  the  ma<tsarc  elevated  above  the  centre  of  gravity,  the 
greater  will  be  the  surface  of  the  sail  which  they  are  enabled 
to  present  to  the  wind  ; so  far  an  additional  height  seems  to  be 
advantageous.  Uut  this  advantage  is  diminished  by  the  cir- 
cular movement  of  the  mast,  which  operates  to  make  the  vessel 
stoop  to  its  effort;  and  this  inclination  is  increased  in  propor- 
tion to  the  additional  height  of  the  masts  ; an  inconvenience 
which  it  is  necessary  to  guard  against:  thus  what  is  gained 
upon  one  hand  is  lost  upon  the  other.  To  reconcile  these 
differences,  it  is  certain  that  the  height  of  the  most  ought  to  be 
determined  by  the  inclination  of  the  vessel,  and  that  the  point 
of  her  greatest  inclination  should  be  the  turn  of  this  height 
above  the  centre  of  gravity.  See  the  article  Trim.  Willi 
regard  to  the  general  practice  of  determining  the  height  of  the 
masts,  according  to  the  different  rates  of  the  ships  in  the  royal 
navy,  see  also  the  article  Nail.  In  order  to  secure  the  masts, 
and  counterbalance  the  strain  they  receive  from  the  effort  of 
the  sails  impressed  by  the  wind  and  the  agitation  of  the  ship  at 
sea,  they  arc  suspended  by  several  strong  ropes  extended  from 
their  upper  ends  to  the  outside  of  the  vessel,  called  shrouds, 
(see  that  article.)  They  are  further  supported  by  other  ropes, 
stretched  from  their  heads  towards  the  forepart  of  the  vessel. 
See  the  article  Rigging.  In  the  liritisli  navy,  masts  are  pro- 
portioned to  the  extreme  breadth  of  the  ship  from  out  to  out. 

The  main  and  fore  mast  in  all  ships  down  to  GO  guns,  one 
inch  diameter  to  every  yard  in  length.  For  50  and  40  guns, 
U*h  of  au  inch  diameter  to  one  yard  in  length.  For  24  guns, 
Riba  of  an  inch  in  diameter  to  one  yard  in  length.  Ail  top 
masts  are  nine-tenths  of  an  inch  in  diameter  to  one  yard  in 
length.  The  fore  top  mast  as  large  as  the  main-top  mast. 
The  top  gallant  mast  one  inch  to  a yard.  The  missen  mast 
R of  an  inch  to  one  yard  in  length.  The  mixzen  tnp-mast  five- 
sixths  of  an  loch  to  one  yard  in  length.  The  bowsprit  an  inch 
and  a half  to  one  yard.  The  jibbonm  seven-eighths  of  an  inch 
to  a yard.  The  proportion  for  masting  ships  in  the  merchant's 
service  is  generally  regulated  by  the  judgment  and  experience 
of  the  commander. 

General  Proportion  for  the  length  of  Matts. 


1000  : brNdlk  in  fret  : :• 


1000  : main  nut  : : 
1000  : main  amt 
1000  : mi  in  mast  ...... 

1 000  : maio  wait 
1000  : maio  top  mail  s: 
1000  : maio  lop  mut  : : 
1000  : maio  top  mail  : : 
1000  : fore  top  nut  : t 


The  Dimensions  of  Matts  for  East  India  Ships  are. 


Length  in  Feet. 

Diameter  in  Inches. 

Top  gallant  Mast,  . 

72  

Top  gallant  Mast, . 

Top  Mast,  ...I.,., 

36 

Bowsprit 

26 

Armed  Mast,  is  a mast  that  is  made  of  more  than  one  tree. 
7b  Mast  a.  Ship,  fo  hoist  her  masts  into  her  by  means  of  a 
•Leer,  or  of  a sheer  hulk.  Sec  these  articles. 
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Spending  a MaST,  is  when  it  is  broken  by  foul  weather. 

Spnr>t/ny  a Mast.  is  w hen  it  r » cracked  in  any  place- 

Over  Masted,  or  Taut  Masted  is  snid  of  a ship  whose  masts 
are  too  tall  or  loo  heavy,  which  makes  her  lie  too  much  down 
by  the  wind,  and  labour  too  much  a hull. 

Under  Masted,  or  Low  Masted  Ships,  arc  such  whose  masts 
on  the  contrary  aro  loo  short  or  light ; in  which  case  she  can- 
not bear  so  gteat  a sail  as  should  give  her  true  way. 

Clint's  liatlanced  Masts  for  Sailing  Vessels. — The  object  of 
this  invention  is,  by  having  the  mast,  ringing.  &c.  placed  in  a 
ballasted  cassoon  or  box  of  n semicircular  shape,  suspended 
fore  nud  aft  on  pins,  itc.  in  two  deck  beams;  that  the  mast, 
&<’.  shall  alone  be  acted  on  by  the  wind,  and  (as  shewn  by  the 
figure,)  leave  the  vessel  itself  perfectly  upright,  when  close* 
hauled  upon  a wind. 

Exploitation  of  the  figures.  Fig.  1,  a,  a section  of  the 
hull  of  the  vessel,  b a section  of  the 
swinging  cassoon,  with  the  stays,  pen- 
nants, kc.  fastened  to  it,  and  the  box 
containing  the  ballast;  r,  the  point  of 
suspension  on  the  deck  brants.  Fig.  2 
is  a plan  of  the  sailing  boat,  contain- 
ed ing  the  cassoon  b,  and  swinging  upon 
the  pivots  cc.  Mechanical  skill  will 
be  requisite  in  the  construction  of  the 
parts  for  strength,  to  sustain  tbo  bal- 
last : pins  of  three  inches  diameter 
would  sustain  about  thirty  or  forty 
tons.  The  forestay  is  to  be  booked 
to  the  stern  head. 

The  advantages  proposed  by  Mr.  Clint  by  this  construction 
are  first,  perfect  safety  ; as  he  considers  it  impossible  that  a 
vessel  on  this  construction  could  capsize.  Secondly,  the  vessel 
being  always  upright,  is  constantly  on  what  is  termed  her  lines, 
and  is  always  in  her  trim  ; whereby  she  will  sail  faster,  and  go 
better  to  windward.  Thirdly,  the  support  for  the  mast,  Ac. 
being  within  the  vessel,  the  width  of  beam  may  be  diminished 
to  one  half,  whereby  the  vessel  will  acquire  length,  and  g>» 
faster.  Fourthly,  the  ballast  being  suspended  in  the  air  is  01 
more  elTect  than  ballast  placed  in  the  bottom  ; the  latter  being 
identified  with  the  vessel,  and  the  water  loses  as  much  of  its 
weight  as  its  specific  gravity  ; while  the  former  being  indepen- 
dent of  the  water,  and  maintaining  all  its  weights,  a much 
smaller  quantity  will  be  required  to  steady  the  mast,  and  the 
vessel  itself  requiring  none,  a great  degree  of  buoyancy  is 
obtained.  The  truth  of  this  position  may  be  ascertained  by 
holding  in  the  hand  a weight  in  the  air,  and  bolding  it  in  the 
water.  A vessel  on  this  principle  has  been  constructed,  of  the 
following  dimensions: — Length  26  feet,  breadth  6 do.  depth 
2}  do. ; space  for  the  cassoon  6 feet  square,  cassoon  a good  fit 
to  the  same  size.  She  was  rigged  with  one  mast  of  nineteen 
feet,  carrying  a gaff  and  foresail,  and  containing  fifty  yards  o. 
cloth.  To  those  conversant  with  sailing,  this  quantity  of  rig- 
ging must  appear  very  extraordinary ; but  her  caparity  to 
carry  it  results  from  the  principle  mentioned  in  the  position. 
This  invention  is  intended  only  for  anch  vessels  as  are  not 
employed  in  the  carrying  of  cargoes,  of  which  class  aro  revenue 
entters,  pleasure  and  pilot  boats,  cartels,  nor  is  it  intended  for 
ves-ris  above  sev  enty  tons,  w hich  may  have  the  box  decked  in. 

When  the  vessel  is  launched  before  the  places  of  the  masts 
arc  determined,  extend  a rope  A B,  in  the  following  figure,  fiom 


the  head  to  the  stern. 


To  the  extremities  A and  B attach  two 


y Gt 
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other  rope*  AD,  BC,  and  apply  to  the  other  cod*  of  these  ropes 
two  mechanical  powers,  to  draw  the  ship  according  to  the 
direction  B C,  parallel  to  it*elf.  The  whole  being  thus  dis- 
posed, let  a moveable  tube  Z,  fixed  upon  the  rope  A U,  have 
another  rope  Z K attached  to  it.  whose  other  end  communi- 
cates with  a mechanical  power  R equal  to  the  two  other  powers 
D and  C.  This  last  being  applied  to  the  same  vessel,  in  such 
manner  as  to  lake  off  the  effects  of  the  two  others  by  sliding 
upon  the  rope  A B,  so  as  to  discover  some  point  Z,  by  the 
parallelism  of  the  ropes  AD,  B C,  feebly  extended  with  the 
ropoZR;  the  line  Z R will  be  the  axis  of  the  equilibrium  of 
the  water’s  resistance,  and  by  consequence  the  main  mast 
should  be  planted  in  the  point  Z.  The  figures  E,  E,  E,  are 
three  windlasses  on  the  shore,  by  which  this  experiment  is 
applied.  With  regard  to  the  situation  of  the  other  masts,  it  is 
necessary  iu  the  same  manner  to  discover  two  points  ; so  that 
the  direction  of  the  two  mechanical  powers  operating,  will  be 
parallel  to  the  axis  of  resistance  RZ,  already  found. 

MASTER  of  Arts,  is  the  first  degree  taken  up  iu  foreign 
universities,  and  for  the  most  part  in  those  of  Scotland  ; hut 
the  second  in  Oxford  and  Cambridge,  candidates  not  being 
admitted  to  that  honour  till  they  have  studied  seven  years  in 
the  university. 

Master  in  Chancery.  The  masters  in  Chancery  are  assist- 
ants to  the  Lord  Chancellor  and  Master  of  the  Rolls;  of  these 
there  arc  some  ordinary  and  others  extraordinary  : the  mas- 
ters in  ordinary  are  twelve  in  number ; some  of  whom  sit  in 
court  every  day  during  the  term,  and  have  referred  to  them  in- 
terlocutory orders  for  stating  accounts,  and  computing  dam- 
ages, and  the  like  ; and  they  also  administer  oaths,  take  affida- 
vits, and  acknowledgments  of  deeds  and  recognizances.  The 
masters  extraordinary  are  appointed  to  act  in  the  country,  bo- 
yond  ten  miles'  distance  from  London. 

Master  o/  the  Faculties,  an  officer  under  the  archbishop  of 
Canterbury,  who  grants  licenses  and  dispensations. 

Master  of  the  Hone,  a great  officer  of  the  crown,  who  orders 
all  matters  relating  to  the  king’s  stables,  races,  breed  of  horses, 
&c- 

Master  of  the  Ordnance , a great  officer  who  has  tho  chief 
command  of  the  king’s  ordnance  and  artillery. 

Master  of  the  Rolls t a patent  officer  for  life,  who  has  the  cus- 
tody of  the  rolls  of  parliament,  and  patents  which  pass  the 
great  seal,  and  of  the  records  of  chancery,  &c.  In  absence  of  the 
chancellor,  he  sits  as  judge  in  the  court  of  chancery  ; at  other 
times  he  hears  causes  in  the  rolls  chapel,  and  makes  orders; 
lie  hath  a writ  of  summons  to  parliament. 

Master  of  a Ship , the  same  with  captain  in  a merchantman  ; 
but  in  a king’s  ship  he  is  an  officer  who  inspects  the  provisions 
and  stores,  takes  care  of  the  rigging  and  of  the  ballast,  and 
gives  directions  for  stowing  the  hold ; and  navigates  the  ship 
tinder  the  directions  of  bis  superior  officer. 

Master  at  Arms,  in  a king's  ship,  an  officer  who  daily  by 
turns,  as  the  captain  appoints,  is  to  exercise  the  petty  officers, 
and  ship's  company,  to  place  and  relieve  scntiuels,  to  see  the 
candles  and  fire  put  out  according  to  the  captain's  orders,  to 
take  esre  tho  small  arms  are  kept  in  good  order,  and  to  observe 
tho  directions  of  the  lieutenant  at  arms. 

Mastf.ro/"  the  Temple,  since  the  dissolution  of  the  order  of 
the  Templars,  the  spiritual  guide  and  master  of  the  Temple  is 
so  called,  which  was  the  denomination  of  the  founder  and  his 
•accessors* 

Master  0/  the  Wardrobe,  an  officer  under  the  lord  chamber- 
lain. who  has  the  care  of  the  royal  robes,  lie. 

M ASTERS  and  Servants.  In  London  and  other  places,  the 
mode  of  hiring  is  by  what  is  commonly  called  a month's  warn- 
ing or  a month’s  wages  ; that  is,  the  parlies  agree  to  separate 
on  either  of  them  giving  to  the  other  a month’s  notice  for  that 
purpose,  or,  in  lieu  thereof,  the  party  requiring  the  separation 
io  pay  or  give  up  a month's  wages.  But  if  the  hiring  of  a ser- 
vant be  general,  without  any  particular  time  specified,  it  will 
be  construed  to  be  a hiring  for  a year  certain  ; and  in  this 
case,  if  the  servant  departs  before  the  year,  he  forfeits  all  his 
wages.  And  where  a servant  is  hired  for  one  year  certain,  and 
•o  from  year  to  year  as  long  as  both  parlies  shall  agree,  and 
the  servant  enter  upon  the  second  year,  he  must  serve  out  that 
joar,  and  is  not  merely  a servant  at  will  after  the  first  year.  If 


r woman  servant  marry,  she  most  nevertheless  serve  out  her 
term*  If  a servant  be  disabled  in  his  master’s  service,  by  an 
injury  received  through  another’s  default,  the  master  may  re- 
cover damages  for  loss  of  his  service.  And  a master  may  not 
only  maintain  an  action  agninst  any  one  who  entires  away 
his  servant,  but  also  against  Ids  servant  ; aud  if,  without  any 
enticement,  a servant  leaves  his  master  without  just  cause,  an 
action  will  lie  against  another,  who  retains  him  with  a know- 
ledge of  such  departure.  A master  has  a right  to  expect  and 
exact  fidelity  and  obedience  in  all  his  lawful  commands;  and 
to  enforce  this,  he  may  correct  bis  servant  in  a reasonable  man- 
ner. In  defence  of  his  master,  a servant  may  justify  assault- 
ing another,  and  though  death  should  ensue,  it  is  not  murder, 
in  case  of  any  unlawful  attack  upon  bis  master's  person  or  pro- 
perty. Acts  of  the  servant  are  in  many  instances  deemed  acts 
of  the  master;  and  he  is  answerable  for  them,  when  they  nro 
pursuant  to  bis  authority.  If  a servant  commit  an  act  of  tres- 
pass by  command  or  encouragement  of  his  master,  the  master 
will  be  answerable.  But  in  so  doing,  his  servant  is  not  excus- 
ed, as  he  is  bound  to  obey  the  master  in  such  things  only  as 
arc  honest  and  lawful.  If  a servant  of  an  innkeeper  robs  his 
master's  guest,  the  master  is  bound  to  make  good  the  loss.  Also, 
if  a waiter  at  an  inn  sell  a man  bad  wine,  by  which  his  health 
is  impaired,  an  action  will  lie  against  the  master.  In  like  man- 
ner, if  a servant  be  frequently  permitted  to  do  a thing  by  the 
tacit  consent  of  his  master,  the  master  will  be  liable.  If  a ser- 
vant is  usually  sent  upon  trust  with  any  tradesman,  and  be 
takes  goods  in  the  name  of  his  master,  upon  his  own  account, 
the  master  must  pay  for  them  ; and  also,  if  be  is  sent  some- 
times on  trust,  and  at  other  times  with  money.  But  if  a man 
usually  deals  with  tradesmen  himself,  or  constantly  pays  them 
their  money,  lie  is  not  answerable  for  what  his  servant  may 
take  up  in  bis  name.  So  it  is,  if  the  master  never  had  any  per- 
sonal dealings  with  the  tradesman,  but  the  contracts  have  al- 
ways been  between  the  servant  and  the  tradesman,  and  the 
master  has  regularly  given  his  servant  money  for  payment  of 
every  thing  had  on  his  account,  the  master  shall  not  be  charged. 
Or  if  a person  forbid  his  tradesman  to  trust  his  servant  on  bis 
account,  and  he  continues  to  purchase  upon  credit,  he  is  not 
liable.  The  act  of  a servant,  though  lie  has  quitted  his  muster’s 
service,  has  been  held  to  be  binding  upon  the  master,  by  reason 
of  the  former  credit  given  him  on  his  roaster’s  account,  and  its 
not  being  known  to  the  party  trusting  that  ho  was  discharged. 
The  master  is  also  answerable  for  any  injury  arising  by  the 
fault  or  neglect  of  his  servant,  when  executing  his  master's  bu- 
siness. If  a smith's  servant  lame  a horse  whilst  shoeing  him, 
or  the  servant  of  a surgeon  make  a wound  worse,  an  action  for 
damages  will  lie  against  the  master  and  not  against  the  servant. 
A roaster  is  likewise  chargeable  lor  any  nuisance  occasioned 
by  his  servants,  to  the  damage  or  annoyance  of  any  individual 
or  the  common  nuisance  of  his  majesty's  subjects.  A servant 
is  not  answerable  to  his  master  for  any  loss  which  may  happen 
without  his  wilful  neglect,  but  if  he  be  guilty  of  fraud  or  gross 
negligence,  an  action  will  lie  against  him  by  his  master.  A 
master  is  not  liablo  in  trespass  for  the  wilful  act  of  his  servant, 
as  by  driving  his  master's  carriage  against  another,  without  the 
direction  or  assent  of  his  master,  no  person  being  in  the  car- 
riage when  this  act  was  done.  But  he  is  liable  to  answer  for 
any  damage  arising  to  another  from  the  negligence  or  unskil- 
fulness  of  his  servant  acting  in  his  employ,  as  for  negligently 
driving  against  another. 

MASTICATION,  in  Medicine,  the  action  of  chewing,  or  of 
agitating  the  solid  parts  of  our  food  between  the  teeth,  by 
means  of  the  motion  of  tbejaws,  the  tongue,  and  the  lips,  where- 
by it  is  broken  into  small  pieces,  impregnated  with  saliva,  and 
so  fitted  for  deglutition  and  a more  easy  digestion. 

MASTICH,  in  the  materia  raedica,  when  pure  is  in  the  form 
of  little  round  drops  or  tears  of  a very  pale  amber.  When 
slightly  warmed,  this  resin  has  a faint  and  rather  pleasant 
odour,  which  becomes  stronger  and  more  grateful  when  it  is 
melted.  In  Turkey,  mastich  is  in  great  request  among  women 
as  a masticatory.  In  other  countries  it  is  employed  medicinal- 
ly in  fumigations ; and  hy  painters  and  other  artists,  in  the 
composition  of  the  tougher  kinds  of  varnishes. 

MATCH,  a kind  of  rope  slightly  twisted,  and  prepared  to 
retain  firo  for  the  uses  of  artillery,  mines,  fireworks,  Itc. 
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MATCHING,  in  the  wine  trade,  the  preparing  vessel*  to 
preserve  winea  and  other  liquors,  without  their  growing  sour 
or  vapid.  The  method  of  doing  it  as  follows  Melt  brimstone 
in  an  iron  ladle,  and  when  thoroughly  melted  dip  into  it  slips 
of  coarse  linen  cloth;  take  these  out,  and  let  them  cool ; this 
the  wine  coopers  call  a match.  Take  one  of  these  matches, 
set  one  end  of  it  on  fire,  and  put  it  into  the  buug-hole  of  a 
cask  ; stop  it  loosely,  and  thus  suffer  the  match  to  burn  nearly 
out ; then  drive  in  the  bung  tight,  and  set  the  cask  aside  for  an 
hour  or  two.  At  the  end  of  this  tine  examine  the  cask,  and 
you  will  find  that  the  sulphur  has  communicated  a violent 
pungent  and  suffocating  scent  to  the  cask,  with  a considerable 
degree  of  acidity,  which  is  the  gas  and  acid  spirit  of  the  sul- 
phur. The  cask  may  after  this  be  filled  with  a small  wine 
which  has  scarce  done  its  fermentation;  and  bunging  it  down 
tight  it  will  lie  kept  good,  and  will  soon  clarify : this  is  a com- 
mon and  very  useful  method,  for  many  poor  wines  could  scarce 
be  kept  potable  even  a few  months  without  it. 

MATERIA  MEDICA-  The  materia  niedica  includes  all 
those  substances  which  may  contribute  to  the  restoration  of 
health. 

MATHEMATIC?,  from  Mathema.  a science.  The  science 
which  cootemplptes  whatever  is  capable  of  being  numbered  or 
measured.  Mathematics  are  commonly  dhtinguished  into  spe- 
culative and  practical,  pure  and  mixed.  Speculative  Mathema- 
tics,  is  that  which  barely  considers  the  properties  of  things  ; and 
Practical  Mathematic*,  that  which  applies  the  knowledge  of 
those  properties  t > some  uses  io  life.  Pure  Mathematic*  is 
that  branch  which  considers  a uaolity  abstractedly,  and  without 
any  relation  to  matter  or  bodies,  a*  Arithmetic  and  Geometry. 
Mixed  Mathematic*,  considers  quantity  as  subsisting  in  material 
being ; for  instance,  length  in  a pole,  depth  in  a liver,  height 
in  a tower,  Ac.  Pure  Mathematic*,  again,  either  considers 
quantity  as  abstractor  discrete,  these  words  are  synonymous 
in  this  sense,  and  so  computable  as  Arithmetie ; or  as  concrete, 
and  so  measurable  as  Geometry.  Mixed  Mathematic*  is  very 
extensive,  and  is  distinguished  by  various  names,  according 
to  the  different  subjects  it  considers,  and  the  different  views  in 
which  it  is  taken,  such  as  astronomy,  geography,  optics,  hydro- 
statics, navigation,  kc. 

MATRICARIA  PsaTHEMUM-  Common  wild  Feverfew,  The 
Land  Flower*.— Simon  Pauli  relates,  that  he  has  experienced 
happy  effects  from  it  in  obstructions  of  the  uterine  evacuation. 
I have  often  seen,  says  he,  from  the  use  of  a decoction  of 
znatricaria  and  chamomile  (lowers  with  a little  mugwort,  hys- 
teric patients  instantly  relieved,  and  the  patient  from  a lethar- 
tic  state  brought  as  it  were  to  lifo  again.  Matricaria  is  like- 
wise recommended  in  sundry  other  disorders,  as  a warm 
stimulating  bitter : all  that  bitters  and  carminatives  can  do, 
says  Geoffroy,  may  be  expected  io  this.  It  is  undoubtedly  a 
medicine  of  some  use  in  these  cases,  but  ool  perhaps  equal  to 
chamomile  flowers  alone,  with  which  the  matricaria  agrees  in 
sensible  qualities,  exoept  in  being  weaker. 

MATTER,  in  Philosophy,  whatever  is  extended,  and  capa- 
ble of  making  resistance;  hence,  because  all  bodies,  whether 
solid  or  fluid,  are  extended  and  do  resist,  we  conclude  that 
they  are  made  up  of  matter.  That  matter  is  one  and  the  same 
thing  in  all  bodies,  and  that  all  the  variety  we  observe  arises 
from  the  various  forms  and  shapes  it  puts  on,  seems  very  pro- 
bable, from  a general  observation  of  nature  in  the  generation 
and  destruction  of  bodies : thus,  water  rarefied  by  heat  becomes 
vapour  ; a great  collection  of  which  forms  clouds  ; these  con- 
densed descend  in  bail  or  rain;  part  of  this  collected  on  the 
earth  constitates  rivers;  another  part  mixing  with  the  earth, 
enters  into  the  roots  of  plants,  and  expands  itself  into  various 
species  of  vegetables.  In  each  vegetable  it  appears  in  one 
shape  in  the  root,  another  in  the  stalk,  another  in  the  flowers, 
&G.  Hcnoe  various  bodies  proceed  ; from  the  oak,  houses,  ships, 
fitc. ; from  hemp  and  flax  we  have  thread ; thence  our  various 
kinds  of  linen  ; these  degenerate  into  rags,  which  receive  from 
the  mill  the  various  forms  of  paper,  fee. 

According  to  Newton,  it  seems  probable  that  God  in  the  be- 
ginning formed  matter  into  solid,  massy,  impenetrable,  move- 
able  particles,  or  atoms,  of  sack  sixes  and  figures,  and  with  suoh 
other  properties,  and  in  such  proportion  to  space,  as  most 
conduced  to  the  end  for  which  be  formed  them;  these  primi- 


tive particles  being  solids,  are  incomparably  harder  than  any 
porous  bodies  compounded  of  them,  no  ordinary  power  being 
able  to  divide  what  God  himself  made  one  in  the  first  creation. 
While  these  particles  continue  entire,  they  may  compose  bodies 
of  the  same  nature  and  texture  io  all  ages ; but  should  they 
wear  away,  or  break  in  pieces,  the  nature  of  things  depending 
on  them  may  he  changed.  Water  and  earth  composed  of  old 
worn  particles  and  fragments  of  particles,  would  not  lie  of  the 
same  nature  and  texture  now,  with  water  and  earth  composed 
of  entire  particles  in  the  beginning  ; and  therefore,  that  nature 
may  be  lasting,  the  changes  of  corporeal  things  are  to  be  placed 
only  in  the  various  sepsrations  and  new  associations  of  motions 
of  these  permanent  particlcs.compound  bodies  beingapt  to  break, 
not  in  the  midst  of  solid  particles,  but  where  those  particles  are 
laid  together  and  only  touch  in  a few  minutes.  Dr.  Berkeley 
argues  against  the  existence  of  matter  itself,  and  endeavour* 
to  prove  that  it  has  no  existence  out  of  the  mind.  Some  Isle 
philosophers  have  advanced  a new  hypothesis  concerning  the 
nature  and  essential  properties  of  matter,  as  Boscovich,  in  his 
“Thcoria  Philosophies  Natnralis who  supposes  that  matter  is 
not  impenetrable,  but  consists  of  physical  points  only,  endued 
with  powers  of  attraction  and  repulsion,  taking  place  at  different 
distances ; that  it  is  surrounded  with  various  spheres  of  attraction 
and  repulsion,  in  the  same  manner  as  solid  matter  is  supposed 
to  be.  Provided  therefore  any  body  move  with  a sufficient 
degree  of  velocity,  or  have  a sufficient  momentum  to  overcome 
any  power  of  repulsion  that  it  may  meet  with,  it  will  find  no 
difficulty  in  making  its  way  through  any  body  whatever.  If 
the  velocity  of  such  body  in  motion  be  sufficiently  great,  Bos- 
covicb  contends  that  the  particles  of  any  body  through  which  it 
passes,  will  not  even  be  moved  out  of  their  place  by  it.  With 
a degree  of  velocity  something  less  than  this,  they  will  be  con- 
siderably agitated,  and  ignition  might  perhaps  be  the  conse- 
quence, though  the  progress  of  the  body  in  motion  would  not 
be  sensibly  interrupted ; and  with  a still  less  momentum,  it 
might  not  pass  at  all.  Dr.  Priestley,  and  some  others  of  our 
own  country,  entertained  the  same  opinion.  In  conformity  to 
this  hypothesis  Priestley  maintains  that  matter  is  notlhat  inert 
substance  that  it  has  been  supposed  to  be ; that  powers  of  at- 
traction or  repulsion  are  necessary  to  its  being  ; and  that  no 
part  of  it  appear*  impenetrable  to  other  parts.  Accordingly, 
he  deAne*  matter  to  be  a substance  possessed  of  the  property 
of  extension,  and  of  powers  of  attraction  or  repnlsioD,  not  dis- 
tinct from  matter,  and  foreign  to  it,  bot  absolutely  essential  to 
its  nature  and  being;  sothatwheo  bodies  are  divested  of  these 
powers  they  become  nothing-  In  another  place,  Priestley  has 
given  a somewhat  different  aocount  of  matter;  according  to 
which  it  is  only  a number  of  centres  of  attraction  and  repulsion, 
or,  more  properly,  of  centres  not  divisible,  to  whichdivioe  agen- 
cy is  directed  ; and  as  sensation  and  thought  are  not  incompa- 
tible with  these  powers,  solidity  or  impenetrability,  and  con- 
qaently  a vis  Amts*,  only  having  been  thought  repugnant  to 
them,  be  maintains  that  wo  have  no  reason  to  suppose  that 
there  are  in  man  two  substances  sbsolutely  distinct  from  each 
Other.  But  Dr.  Price,  in  a correspondence  with  Dr.  Priestley, 
published  under  the  title  of  “ A Free  Discussion  of  the  Doc- 
trines of  Materialism  and  Philosphical  Necessity 1778,  sug- 
gested a variety  of  unanswerable  objections  against  this  hypo- 
thesis of  the  penetrability  of  matter,  and  against  the  conclu- 
sions thst  are  drawn  from  it.  The  vit  inertia  of  matter  is  the 
foundation  of  all  that  is  demonstrated  by  natural  philosophy 
eonoeening  the  laws  of  the  collision  of  bodies.  This  is  the  foun- 
dation of  Newton’s  philosophy,  and  especially  of  his  three 
laws  of  notion.  Solid  matter  has  the  power  of  acting  on 
other  matter  by  impnlse  ; but  unsolid  matter  cannot  act  at  all 
by  impulse ; and  this  is  the  only  way  in  which  it  is  capable  of 
acting  by  any  action  that  is  properly  its  own.  If  it  be  said 
that  one  particle  of  matter  esn  act  upon  another  without  con- 
tact and  impulse,  or  that  maltcrcan,  by  its  own  proper  agency, 
attract  or  repel  other  matter  which  is  at  a distance  from  it,  then 
a maxim  hitherto  universally  received  must  be  false,  that  “ No- 
thing can  act  where  It  is  not"  Newton,  in  his  letters  to  Bentley, 
calls  the  notion  thatmatter  possesses  an  innate  power  of  attrac- 
tion, or  that  it  can  act  upon  matter  at  a distance,  and  attract 
and  repel  it  by  its  own  agency,  an  absurdity  into  which  be 
thought  no  one  could  possibly  fait.  And  in  another  place  be 
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expressly  disclaims  the  notion  of  innate  gravity,  and  has  taken 
pains  to  shew  that  he  did  not  take  it  to  be  an  essential  property 
ofbodies.  By  the  same  kind  of  reasoning  pursued,  it  must  ap- 
pear that  matter  has  not  the  power  of  attracting  and  repelling ; 
that  this  power  is  the  power  of  some  foreign  cause,  acting  upon 
matter  according  to  stated  laws;  and  consequently  that  attrac- 
tion and  repulsion  not  being  actioos,  much  less  inherit  qualities, 
of  matter ; as  such,  it  ought  not  to  be  defined  by  them.  And 
if  matter  has  no  other  property,  as  Dr.  Priestley  asserts,  than 
the  power  of  attracting  and  repelling,  it  must  be  a non-entity  ; 
because  this  is  a property  that  cannot  belong  to  it.  Besides, 
all  power  is  the  power  of  something,  and  yet  ifmattcr  is  nothing 
the  very  idea  of  it  is  a contradiction.  If  matter  be  not  solid 
extension,  what  can  it  be  more  than  mere  extension.  Farther, 
matter  that  is  not  solid,  is  the  same  with  pore  ; and  therefore 
it  cannot  possess  what  philosophers  mean  by  the  momentum  or 
force  of  bodies,  which  is  always  in  proportion  to  the  quantity 
of  matter  in  bodies  void  of  pore. 

MATRIX,  or  Mother  Earth,  the  stone  in  which  metallic  ore* 
are  found  enveloped. 

MATROSSES,  are  soldiers  in  the  train  of  artillery,  who  are 
next  to  the  gunners,  aud  assist  them  in  loading,  firing,  and 
spunging  the  great  guns. 

MAUNDAY  Thursday,  is  the  Thursday  in  the  passion 
week;  called  Monday  or  Mandate  Thursday,  from  the  com- 
mand which  our  Saviour  gave  his  apostles  to  commemorate 
him  in  the  Lord's  Supper,  which  he  this  day  instituted;  or 
from  the  new  commandment  that  he  gave  them,  to  love  one 
another,  after  he  had  washed  their  feet  in  token  of  his  love  to 
them. 

MAUPERTUIS,  Peter  Louis  Morceau  db,  a celebrated 
French  mathematician  and  philosopher,  was  born  at  Malo,  in 
101)8,  and  was  there  privately  educated,  till  he  attained  his  lGth 
year,  when  he  was  placed  under  the  celebrated  professor  of 

fhilosophy,  M.  Le  Bland,  in  the  college  of  La  Marche,  at 
’aria;  while  M.  Guisnce,  of  the  Academy  of  Sciences,  was  his 
instructor  in  mathematics.  In  1 743  he  became  a member  of 
the  French  Academy,  and  five  years  after  a fellow  of  the 
ftoj  al  Society  of  London.  In  1736  He  was  sent,  with  other  aca- 
demicians, to  the  North,  to  determine  the  figure  of  the  earth, 
which  service  they  performed  with  reputation.  At  the  invita- 
tion of  the  Prince  of  Prussia,  afterwards  Frederic  the  Great, 
he  went  to  Berlin,  and  was  appointed  presideutand  director  of 
the  Academy  there.  He  died  at  Basil,  in  1750. 

MAXILLA.  See  Anatomy. 

MAXIM,  an  established  proposition  or  principle,  In  which 
sense  it  denotes  much  the  same  with  axiom.  See  Axiom. 

MAXIMA  et  MINIMA,  io  Analysis  and  Geometry,  are  the 
greatest  and  least  value  of  a variable  nuantity  ; and  the  method 
of  finding  these  greatest  and  least  values,  is  called  the  Metho- 
ds de  Maxi  mi t et  Minimis,  which  forms  one  of  the  most  inte- 
resting inquiries  in  the  modern  analysis.  This  subject  was  con- 
sidered geometrically  by  some  of  the  most  ancient  mathema- 
ticians, particularly  by  Apollonius,  in  the  6th  book  of  his  Conics, 
and  there  are  still  a few  problems  of  this  kind,  which  succeed 
belter  by  the  geometrical  than  by  the  analytical  method  ; their 
number,  however,  is  very  limited,  compared  with  thoso  which 
may  be  elegantly  formed  with  analysis.  The  method  of  maxima 
el  minima,  according  to  the  analytical  doctrine,  first  arose  at  the 
beginning  of  the  seventeenth  century,  after  the  invention  of 
Des  Cartes  for  expressing  the  properties  of  curve  lines  by 
means  of  algebraical  equations,  and  classing  them  into  different 
orders  according  to  the  degree  of  the  equation  which  expressed 
the  relation  between  the  abscis  and  ordinate.  Besides  the 
method  of  Des  Cartes,  we  have  also  those  of  Fermat,  Huddc, 
Huygens,  Sluze.and  some  others,  which  are  now  all  supplanted 
by  the  general  and  elegant  method  of  fluxions. 

MAXIMUM,  in  Mathematics,  denotes  the  greatest  quantity 
attainable  in  a given  case.  If  a quantity  conceived  to  be  gene- 
rated by  motion,  increases  or  decreases  till  it  arrives  at  a cer- 
tain magnitude  or  position,  and  then,  on  the  contrary,  grows 
less  or  greater,  and  it  be  required  to  determine  the  said  mag- 
nitude or  position,  the  question  is  called  a problem  de  maxi- 
mis  et  minimis.  Thns  let  a point  m move  uniformly  in  a right 
line,  from  A towards  B,  and  let  another  point  n move  after  it, 
with  a velocity  either  increasing  or  decreasing,  but  so  that  it 
05. 


way  at  a certain  position,  D,  become  equal  to  that  of  the  for- 
mer point  m,  moving  uniformly. 

D C 

A + + B 

» m 

This  being  premised,  let  the  motion  of  n be  first  considered 
as  an  increasing  one;  in  which  case  the  distance  of  n behind  m 
will  continually  increase,  till  the  two  points  arrive  at  the  con- 
temporary positions  C and  D ; but  afterwards  it  will  again  de- 
crease ; for  the  motion  of  n till  then  being  slower  than  at  D,  it 
is  also  slower  than  that  of  the  preceding  point  m,  (by  the  hypo- 
thesis,) but  becoming  quicker  afterwards  than  that  of  m,  the 
distance  mn  (oj  has  been  already  said)  will  again  decrease, 
and  therefore  as  a maximum,  or  the  greatest  all,  when  the  ce- 
lerities of  the  two  points  are  equal  to  each  other.  But  if  n ar- 
rives at  D with  a decreasing  celerity,  then  its  motion  being 
first  swifter,  and  afterwards  slower  than  that  of  m,  the  distance 
of  mn  will  first  decrease  and  then  increase,  and  therefore  is  a 
minimum,  or  the  least  of  all,  in  the  forementioned  circumstance. 
Since  then  the  distance  m » is  a maximum  or  a minimum,  when 
the  velocities  of  m and  n are  equal,  or  when  the  distance  in- 
creases as  fast  through  the  motion  of  m,  as  It  decreases  by 
that  of  m.  its  fluxion  at  that  instant  is  evidently  equal  to 
nothing.  Therefore  as  the  points  m and  a may  be  conceived 
such  that  their  distance  mn  may  express  the  measure  of  any 
variable  quantity  whatever,  it  follows,  that  the  fluxion  of  any 
variable  quantity  whatever,  when  a maximum  nr  a minimum,  is 
equal  to  nothing.  The  rule  therefore  to  determine  any  flowing 
quantity  in  an  equation  proposed,  to  an  extreme  value,  is ; 
having  put  the  equation  into  fluxions,  let  the  fluxion  of  that 
quantity  whose  extreme  valne  is  sought,  he  supposed  equal 
to  nothing;  by  which  means  all  those  members  of  the  equation 
in  which  it  is  found  will  vanish,  and  the  remaining  ones  will 
give  the  determination  of  the  maximum  or  minimum  required. 
See  Fl.UXtONS. 

MAY.  Reckoning  from  January,  this  is  the  fifth  month  in 
our  year;  or  the  third,  if  we  begin,  as  the  ancient  Romans  did, 
with  March.  By  Romnlus  it  was  called  Maitu,  out  of  respect 
to  the  senators  and  nobles  of  his  city.  Some,  however,  have 
thought  that  the  name  is  derived  from  Maia,  tho  mother  of 
Mercury,  to  whom  sacrifices  were  offered  on  the  first  day  of 
this  month.  May  was  supposed  by  the  ancients  to  be  under 
the  immediate  protection  of  Apollo.  In  it  they  kept  the  festi- 
val of  Dona  Den  ; also  that  of  the  goblins  called  Lemurin,  and 
the  ceremony  of  the  expulsion  of  the  kings.  In  this  month  tho 
sun  enters  Gemini,  the  earth  teems  w itb  vegetative  life,  the  trees 
are  adorned  with  blossoms,  and  the  gardens  are  perfumed  with 

the  fragrance  of  flowers The  (Calendar  of  Animated  natnro 

for  May,  round  London,  brings  the  cuckoo  and  turtle-dove, 
the  glow-worm,  and  the  fern  owl,  or  goatsucker. — In  Vegetable 
nature,  the  lily  of  the  valley,  the  tohp-trec,  the  oak,  ash,  sweet 
chestnut,  barberry,  and  lime  trees  flower  and  blossom-  Rye 
is  now  in  the  ear. — In  the  Kitchen  garden,  sow,  protect,  pro- 
pagate, plant,  transplant,  attend  to  routine  culture,  and  destroy 
insects  and  vermin.  In  the  hardy  fruit  department,  plant, 
luoe,  and  attend  to  routine  culture.  In  the  culinary  hot- 
ouse  department  attend  to  glass-casing,  the  pinery,  and 
forcing  department.  Much  is  to  be  done  in  the  flower  garden, 
open  ground  and  bot-house  departments;  as  also  in  the  plea- 
sure ground  and  sbrnbbery.  Fell  old  oaks  and  other  barking 
trees,  and  prune  oaks,  because  the  wood  heals  quicker  while 
the  sap  is  flowing. — Of  fish  we  have  tho  same  kinds  in  season 
this  month  as  in  April,  which  see;  so  also  of  meat,  and  poul- 
try. Vegetables  are  more  abundant,  and  to  our  winter  stores 
of  fruits  there  are  now  added  strawberries,  cherries,  melons, 
gooseberries,  and  currants. 

May  Weed,  in  Botany,  is  a troublesome  weed,  which  resem- 
bles wild  chamomile.  It  is  a trailing  perennial  plant,  the 
branches  of  which  put  forth  roots  at  ezery  joint.  By  these 
means,  and  by  scattering  its  seeds  in  the  fields  long  before  the 
corn  is  ripe,  it  multiplies  without  the  possibility  of  prevention. 
It  flowers  in  May,  and  from  this  circumstance  derives  its  namr. 
It  is  chiefly  extirpated  by  summer  fallowing,  and  by  burning 
the  roots  collected  by  good  harrowing.  Many  other  weeds, 
together  with  various  fruits,  flowers,  and  natural  productions 
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bear  the  name  of  May,  from  their  appearing  during  thin  month 
in  the  greatest  state  of  perfection. 

MAYER,  Tobias,  a German  astronomer  and  mechanician, 
was  born  at  Manpach,  in  Wirtcmberg,  in  the  year  17*23 ; and  in 
1751  he  was  nominated  mathematical  professor  at  the  univer- 
sity of  Gottingen,  and  soon  after  was  admitted  a member  of 
the  Royal  Society  in  that  town.  From  this  time  every  year  of 
his  life  was  distinguished  by  discoveries  in  geometry  and  astro- 
nomy. He  invented  many  useful  instruments;  be  applied 
himself  to  study  tbe  theory  of  the  moon;  he  extended  bis  ob- 
servations to  the  planet  Mars  and  the  fixed  stars,  determining 
the  places  of  the  latter,  and  ascertaining  that  they  possess  a 
certain  degree  of  motion  relative  to  their  respective  systems- 
Towards  the  close  of  his  short  life  the  magnetic  needle  engaged 
his  attention,  to  which  he  assigned  more  certain  laws  than 
those  before  received.  To  all  his  pursuits  he  applied  with 
such  indefatigable  assiduity,  that  lie  died  literally  worn  out 
with  labour,  in  1702,  at  tbe  age  of  thirty-nine  years. 

MEAD,  a wholesome,  agreeable  liquor,  prepared  with  honey 
and  water.  One  of  the  best  methods  of  preparing  mead  is  as 
follows: —Into  twelve  gallons  of  water  put  the  whites  of  six 
eggs;  mixing  these  well  together,  and  to  the  mixture  adding 
twenty  pounds  of  honey.  Let  the  liquor  boil  an  hour ; and 
when  boiled,  add  cinnamon,  ginger,  cloves,  mace,  nod  rose- 
mary. As  soon  as  it  is  cold,  put  a spoonful  of  yeast  to  it,  and 
turn  it  up,  keeping  the  vessel  Oiled  ns  it  works  ; when  it  has 
done  working,  stop  it  up  close  ; and,  when  fine,  bottle  it  off  for 
use.  The  author  of  the  Dictionary  of  Chemistry  directs  to 
choose  the  whitest,  purest,  and  best  tasted  honey,  and  to  put  it 
into  a kettle  with  more  than  its  weight  of  water : a part  of  this 
liquor  must  be  evaporated  by  boiling,  and  tbe  liquor  scummed, 
till  its  consistence  is  such,  that  a fresh  egg  shall  be  supported 
on  its  surface  without  sinking  more  than  half  its  thickness  into 
the  liquor ; then  the  liquor  is  to  be  strained  and  poured  through 
n funnel  into  a barrel;  this  barrel,  which  ought  to  be  nearly 
full,  must  be  exposed  to  a heat  as  equable  as  possible,  front 
*20  to  27  or  28  degrees  of  Mr.  Reaumur’s  thermometer,  taking 
care  that  the  bung-hole  be  slightly  covered,  but  not  closed. 
The  phenomena  of  the  spirituous  fermentation  will  appear  in 
this  liquor,  and  will  subsist  during  two  or  three  months, 
according  to  the  degree  of  heat;  after  which  they  will  diminish 
and  cease.  During  this  fermentation,  the  barrel  must  be  filled 
up  occasionally  with  more  of  the  same  kind  of  liquor  of  honey, 
some  of  which  ought  to  be  kept  apart,  on  purpose  to  replace 
the  liquor  which  flows  out  of  the  barrel  in  froth.  When  the 
fermentation  ceases,  and  the  liquor  has  become  very  vinous, 
the  barrel  is  then  to  be  put  into  a cellar,  and  well  closed ; a 
year  afterwards,  the  mead  will  be  fit  to  be  put  into  bottles. 
Mead  is  a liquor  of  very  ancient  use  in  Ilritain.  See  Feast. 

Mt'  ad,  Dr.  Richard,  a celebrated  English  physician,  was 
bom  at  Stepney  near  London,  where  his  father,  the  Ilcv.  Mr. 
Matthew  Mead,  bad  been  one  of  tbe  two  ministers  of  that 
parish  ; but  in  1GG2  was  ejected  for  nonconformity,  but  con- 
tinued to  preach  at  Stepney  till  his  death.  As  Mr.  Mead  bad 
a handsome  fortune,  he  bestowed  n liberal  education  upon  13 
children,  of  whom  Richard  was  the  eleventh  ; and  for  that  pur- 
pose kept  a private  tutor  in  his  house- 

MEADOW,  in  its  general  signification,  means  pasture  or 
grass  lands,  annually  mown  for  hay  ; but  it  is  more  particularly 
applied  to  lands  that  arc  so  low-  as  to  be  too  moist  for  cattle  to 
graze  opon  them  in  winter  without  spoiling  the  sward- 

Meadow-sweet.  Spiraa  Filipendufa. — The  roots  of  this,  in 
Sweden,  arc  ground  and  made  into  biead. 

MEAL,  the  flour  of  grain.  The  coloor  and  weight  arc  the 
two  things  which  denote  the  value  of  meal  or  flour ; the  whiter 
and  heavier,  other  things  being  alike,  tbe  belter  it  always  is. 

MEAN,  in  general,  denotes  the  middle  between  two  ex- 
tremes : thus  we  say,  the  mean  distance,  mean  proportion,  See. 

Mean,  Arithmetical,  is  half  the  sum  of  the  two  extremes,  as 

2 + (i 

4 is  the  arithmetical  mean  between  2 and  6;  for — - — — 4. 

Mean,  Geometrical,  is  the  square  root  of  the  rectangle,  or 
product  of  the  two  extremes,  thus,  f I X 0 ” V 9 rr  3.  To 
find  two  mean  proportionals  between  two  extremes:  multiply 
each  extreme  by  the  square  of  the  other,  then  extract  the  cabe 


root  out  of  each  product,  ano  the  Iwo  roots  will  lie  the  mean 
proportionals  required.  Required  two  proportionals  between  2 
and  16, 2 x 2 x 16  = 04,  and  64=  4.  Again,  2 x 16*  = 
V ~8.  4 and  8,  therefore,  are  the  two  mean  proportionals 
sought. 

Harmonieal  Mean,  is  double  a fourth  proportional  to 
the  two  extremes  themselves  a and  6.  Or  it  Lx  the  reciprocal 
of  the  arithmetical  mean  between  the  reciprocals  of  the  given 
extremes. 

MEASURE,  among  Botanists.  In  describing  the  parts  of 
plants,  Tournefort  introduced  a geometrical  scale,  which  many 
of  his  followers  have  retained.  They  measured  every  part  of 
the  plant  ; and  the  essence  of  the  description  consisted  in  an 
accurate  mensuration  of  the  whole.  As  the  parts  of  plants, 
however,  are  liable  to  variation  in  no  circomstancc so  much  as 
that  of  dimension,  Lintueus  very  rarely  admits  any  other  mensu- 
ration than  that  arising  from  the  respective  length  and  breadth 
ofthe  parts  compared  together.  In  cases  that  require  actual  men- 
suration, the  same  author  recommends,  in  lieu  of  Tournefort's 
artificial  scale,  the  following  natural  scale  of  the  human  body,  the 
sum  of  the  extremes,  and  which  bethinks  is  much  more  conve- 
nient, and  equally  accurate.  The  scale  in  question  consists  of  1 1 
degrees, which  are  ns  follow:  1.  A hair’s  breadth,  or  the  diameter 
of  a hair  (capillvs).  2.  A line  (linm),  the  breadth  ofthe  crescent 
or  white  appearance  at  the  root  of  the  finger,  (not  thumb,  mea- 
sured from  the  skin  towards  the  body  of  the  nail  ; a line  is 
equal  to  12  hairbreadths,  and  is  tbe  12lb  part  of  a Parisian  inch. 
3.  A nail  ( unguis),  the  length  of  a finger  oait ; equal  to  six  lines, 
or  half  a Parisian  inch.  4.  A thumb  (pollex ),  the  length  ofthe 
first  or  outermost  joint  of  the  thumb  ; equal  to  a Parisian  inch. 
6.  A palm  (palmus),  the  breadth  of  the  palm  exclusive  of  the 
thumb  ; equal  to  three  Parisian  inches.  6.  A span  (spithamu), 
the  distance  between  the  extremity  of  the  thumb  and  that  of  the 
first  finger  when  extended  ; equal  to  seven  Parisian  inches.  7.  A 
great  span  (dodrans'),  the  distance  between  the  extremity  ofthe 
thumb  and  that  of  the  little  finger  when  extended,  equal  to  nine 
inches.  8-  A fool  (pet),  measuring  from  the  elbow  to  the  basis 
of  tbe  thumb ; equal  to  12  Parisian  inches.  9.  A cubit  (cubitus), 
from  the  elbow  to  tbs  extremity  of  the  middle  finger;  equal  to 
17  inches.  10.  An  arm  length  (brachium),  from  the  armpit  to 
the  extremity  of  the  middle  finger,  equal  to  24  Parisian  inches, 
or  two  feet.  11.  A fathom  (orgga),  the  measure  of  the  human 
stature  ; the  distance  between  ihc  extremity  of  the  two  middle 
fingers,  when  the  arms  are  extended;  equal,  where  greatest, 
to  six  feet. 

MeAsritF.  of  an  Angle,  is  an  arch  described  from  the  vertex 
in  any  place  between  its  legs.  Hence  angles  are  distinguished  by 
the  ratio  of  tbe  arches,  described  from  the  vertex  between  the 
legs  to  the  peripheries.  Angles  then  are  distinguished  hy  those 
arches  ; and  the  arches  are  distinguished  by  their  ratio  to  the 
periphery.  Thus  an  angle  is  said  to  be  so  many  degrees  as  are 
there  in  the  said  arch. 

Measl'hf.  of  a Solid , is  a cube  whose  side  is  an  inch,  a foot, 
or  a yard,  or  any  other  determinate  length.  In  geometry,  it  is  a 
cubic  perch,  divided  into  cnhic  feet,  digits,  8c e. 

Measukf  of  Velocity,  in  Mechanics,  is  the  space  passed  over 
by  a moving  body  in  a given  time.  To  measure  a velocity 
therefore,  the  space  must  be  divided  into  as  many  equal  parts 
as  the  time  is  conceived  to  be  divided  into;  the  quantity  of 
space  answering  to  such  a part  of  time  is  the  measure  of  the 
velocity. 

Miu  suite  of  Force  for  perforating  Metal  and  other  Substance  t. 
The  measure  of  the  force  necessary  to  punch  a hole  through  a 
plate  of  metal  or  other  subsiance,  must  be  an  interesting  sub- 
ject to  scientific  readers.  We  shall  therefore  here  insert  the 
result  of  some  of  Mr.  Bevan's  experiments  made  on  that  sub- 
ject. A good  cylindrical  steel  punch  was  made,  and  fitted  to 
a guide  or  director,  so  as  to  move  correctly  to  a cylindrical 
hole  in  a steel  plate  connected  with  the  guide  ; with  ibis  instru- 
ment the  artist  was  able  to  force  cylinders  of  metal  very  uni- 
form, and  with  little  or  no  bur  to  the  hole,  both  by  simple 
pressure  and  by  percussion.  The  results  of  some  experiments 
made  on  the  force  of  simple  pressure,  to  make  a hole  through  a 
metal  plate  of  onc-cighth  of  an  inch  in  thickness,  and  one-fourth 
of  an  inch  in  diameter,  are  as  follow  Plate  iron,  3900  lba. ; 
cost  brass,  3200  lbs. ; hammered  brass,  3600  lbs. ; copper. 
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3800 lbs.  The  following  are  the  result*  from  the  same  machine, 
on  specimens  of  wood,  in  the  direction  of  the  grata,  of  the  same 
thickness  and  diameter: — Christiania  deal,  135  lbs.;  maho- 
gany,  I/O  lbs  ; dry  box  wood,  356  lbs. ; beech,  304  lbs.;  ash, 
1071b*.;  oak  156 lbs.:  elm.  132 lbs. 

Meascue.  in  a legal  and  commercial  sense,  denotes  a certain 
quantity  or  proportion  of  any  thing  bought,  sold,  valued,  or 
the  like.  On  the  1st  of  May,  1825,  a total  alteration  took  place 
in  the  weights  and  measures  hitherto  used  in  Great  Britain. 

The  Rationale  of  the  Imperial  System—' Take  a pendulum 
which  will  vibrato  seconds  in  London,  on  a level  of  the  sea,  in 
a vacuum;  divide  all  that  part  thereof  which  lies  between  the 
axis  of  suspension  and  the  centre  of  oscillation  into  391393 
equal  parts ; then  will  ten  thousand  of  those  ports  he  an  impe- 
rial inch,  twelve  whereof  make  a foot,  and  thirty-six  whereof 
make  a yaid. 

The  Standard  Yard  is,  **  that  distance  between  the  centres 
of  the  two  points  in  the  gold  studs  in  the  straight  brass  rod, 
now  in  the  custody  of  the  clerk  of  the  House  of  Commons, 
whereon  the  words  and  figures  * Standard  Yard,  1769,’  are  en- 
graved, which  is  declared  to  be  the  geuuinc  standard  of  the 
measure  nf  length  called  a yard:  and  as  the  expansibility  of 
the  metal  would  cause  some  variation  in  the  length  of  the  rod 
in  different  degrees  of  temperature,  the  act  determines  that  the 
brass  rod  in  question  shall  be  of  the  temperature  of  (S3  deg. 
Faht.  The  measure  is  to  be  denominated  the"  Imperial  Stan- 
dard Yard,'  and  to  bt  the  only  standard  whereby  all  other  measures 
of  lineal  extension  shall  be  computed.  Thus  the  foot,  the  inrA,  the 
pole , the  furlong , and  the  mile,  shall  hear  the  same  proportion 
to  tiic  imperial  Standard  Yard  as  they  have  hitherto  borne  to 
the  yard  measure  in  general  use/' 

The  act  also  makes  provision  for  the  restoration  of  the  stand- 
ard yard,  in  case  of  loss,  destruction,  or  defacement,  l»y  a refer- 
ence to  an  invariable  natural  standard,  which  is  to  be  that  pro- 
portion which  the  vard  bears  to  the  length  of  a pendulum, 
vibrating  seconds  of  lime  in  the  latitude  of  London,  in  a vacuum 
at  (lie  k-vel  of  the  sea  ; which  is  found  to  be  as  36  inches  (the 
vard)  to  39*1393  (the  pendulum):  thus  a sure  means  is  estab- 
lished to  supply  the  loss  which  might  by  possibility  occur. 

Take  a cube  of  one  such  inch  of  distilled  water,  at  62°  of 
temperature,  by  Fahrenheit’s  thermometer,  let  this  be  weighed 
by  any  weight,  and  let  such  weight  be  divided  into  253458 
equal  parts,  then  will  one  thousand  of  such  parts  be  a troy  grain ; 
and  seven  thousand  of  those  grains  will  be  a pound  avoirdu- 
pois, the  operation  having  been  pci  formed  in  air.  Ten  pounds 
such  ns  those  mentioned,  of  distilled  water,  at  02°  of  temper- 
attire,  will  be  a gallon,  which  gallon  will  contain  two  hundred 
and  seventy- seven  cubic  inches,  and  two  hundred  and  seventy- 
four  one  thousandth  parts  of  another  cubic  inch. 

The  Standard  Pound,  is  determined  to  bo  that  standard  pound 
troy  weight  made  in  the  year  1758,  in  the  custody  of  the  dark 
of  the  House  of  Cummons;  such  weight  is  to  be  denominated 
the  " Imperial  Standard  Troy  Pound  ;”  and  after  the  first  of 
May,  1825,  it  is  to  be  “ the  only  standard  measure  of  weight  from 
which  alt  other  weights  shall  be  derived,  computed,  and  ascertained 
and  that  one  twelfth  part  of  the  said  troy  pound  shall  be  a* 
ounce,  and  one  twentieth  pait  of  such  ounce  shall  he  a penny- 
weight, and  (hat  one  tucnly-fourth  part  of  such  penny  weight 
ahull  be  a grain  ; so  that  5700  such  grains  shall  be  a pound  troy, 
and  7000  such  grains  shall  lie  declared  to  he  a pound  avoirdupois, 
and  one  sixteenth  part  of  the  said  pound  avoirdupois  shall  be 
an  on  nee  avoirdupois,  and  ouc  sixteenth  part  of  such  ounce  shall 
be  a drachm 

If  Ihc  standard  pound  shall  be  lost,  destroyed,  or  defaced, 
the  aet  directs  that  it  shall  he  recovered  by  reference  to  the 
weight  of  a cubic  inch  of  water : it  having  been  ascertained  that 
a cubic  inch  of  distilled  water,  weighed  in  air  by  brass  weights 
at  the  temperature  of  G2  deg.  Fall,  and  the  barometer  at  30 
inches,  is  equal  to  252  458  grains,  and  as  the  standard  troy 
pound  contains  5760  such  grains,  it  is  therefore  established  that 
the  original  standard  pound  may  he  at  any  time  recovered  by 
making  another  weight  to  bear  tho  proportion  just  mentioned 
to  a cubic  inch  of  water. 

The  Standard  Gallon  is  determined  by  the  act  to  be  such 
measure  ns  shall  contain  ten  pounds  avoirdupois  of  distilled 
water,  weighed  in  uir,  at  the  temperature  cif  63  deg.  Fall,  and 


the  barometer  at  30  inches,  and  such  measure  is  declared 
to  be  the  M Imperial  Standard  Gallon,  and  shall  be  the  unit 
and  only  standard  measure  of  capacity  to  be  used,  as  well  fot 
wine,  beer , ale , spirits , and  all  sorts  of  liquids,  as  for  dry  goods  not 
measured  by  heaped  measure  : and  that  all  other  measures  shall 
be  taken  in  parts  or  multiples  of  the  said  imperial  standard 
gallon — the  quart  being  the  fourth  part  of  such  gallon,  and  the 
pint  onc-cighth  part — two  such  gallons  making  a peck,  eight 
such  gallons  a bushel , and  eight  such  bushels  a quarter  of  corn, 
or  other  dry  goods,  not  measured  by  heaped  rncasuro. 

The  standard  for  heaped  Measure,  for  such  things  as  are  com- 
monly sold  by  heaped  measure,  such  as  coal,  culm,  lime,  fish, 
potatoes,  fruit,  See.  shall  be  “ the  aforesaid  bushel,  containing 
eighty  pounds  avoirdupois  of  water.  a*  aforesaid,  the  same  being 
made  round  with  a plane  and  even  bottom,  and  being  I9J  inches 
from  outside  to  outside and  goods  thus  sold  by  heaped  mea- 
sure. shall  he  heaped  “ in  the  form  of  a cone,  such  cone  to  be 
of  the  height  of  at  least  six  inches,  the  outside  of  the  bushel  to 
be  Ibe  extremity  of  tho  base  of  such  cone  three  such  bushels 
shall  be  a sack,  and  twelve  such  sacks  shall  he  a chaldron. 

Stricken  Measure.  The  last  mentioned  goods  may  be  sold 
either  by  the  heaped  measure,  or  by  the  standard  weight  as 
before  mentioned ; but  all  other  kind  of  goods  not  usually  sold 
by  heaped  measure,  which  may  be  sold  or  agreed  for  by  mea- 
sure, the  same  standard  measure  shall  be  used,  but  it  shall  not 
be  heaped,  but  stricken  with  a ronnd  stick,  or  roller,  straight, 
and  of  the  same  diameter  from  end  to  end. 

N.  B.  Copies  and  models  of  the  standard  of  length,  weight, 
and  measure,  are  to  be  made  and  verified  under  the  direction 
of  the  Treasury,  and  every  county  to  be  supplied  with  them  for 
reference  whenever  required ; and  after  the  first  or  May,  1835,  all 
contracts  for  salo,  fltc.  by  weight  or  measure  shall  rclato  to  the 
standard,  unless  the  contrary  is  specified.  Existing  weights 
and  measures  may  he  used,  being  marked  so  as  to  shew  the 
proportion  they  have  to  the  standard  measures  and  weights. 
Tables  of  equalization  of  the  weights  to  be  mado  by  theTreasory. 
Tables  also  for  the  customs  and  excise. by  which  the  duties  will 
he  altered  so  as  to  make  them  equal  to  what  they  are  at  pre- 
sent, in  consequence  of  the  alterations  Id  the  weights  and  mea- 
sures. See  Weights,  Ike. 

The  following  extracts  from  the  bill  for  ascertaining  and  es- 
tablishing Uniformity  of  Weights  and  Measures,  will  explain 
this  subject  fully  : — “ Whereas  it  is  necessary,  for  the  security 
of  commerce,  and  for  the  good  of  tho  community,  that  weights 
and  measures  should  be  just  and  uniform  : and  whereas,  not- 
withstanding it  is  provided  by  the  Great  Charter,  that  there 
shall  be  but  one  measure  and  one  weight  throughout  the  realm, 
and,  by  the  treaty  of  union  between  England  and  Scotland,  that 
the  same  weights  and  measures  should  be  used  throughout 
Great  Britain  as  were  then  established  in  England,  yet  dif- 
ferent weights  and  measures,  some  larger  and  some  less,  are 
still  in  use  in  various  places  throughout  the  united  kingdom  of 
Great  Britain  and  Ireland,  and  tbetrue  measure  of  the  present 
standard  is  not  verily  known,  which  is  the  cause  of  great  con- 
fusion and  of  manifest  frauds  ; for  the  remedy  and  prevention 
of  those  evils  for  the  future,  and  to  the  end  that  certain  stand- 
ards of  weights  and  measures  should  be  established  through- 
out the  united  kingdom  of  Great  Britain  and  Ireland  : 

“ Be  it  therefore  enacted  by  the  king's  most  excellent  majes- 
ty. by  and  with  the  consent  ofthe  lords  spiritual  and  temporal, 
and  Commons,  in  this  present  parliament  assembled,  and  by 
the  authority  of  the  same.  That  a cubic  inch  of  distilled  water 
in  a vacuum  weighed  by  brass  weights,  also  in  a vacuum  at  the 
temperature  of  sixty-two  degrees  of  Fahrenheit’s  thermometer, 
is  equal  to  two  hundred  and  fifty-two  grains  and  seven  hundred 
and  twenty-four  thousandth  parts  or  a grain. 

**  And  be  it  farther  enacted,  That  the  standard  measure  of 
capacity,  as  w ell  for  liquid  as  for  dry  goods  not  measured  by 
heaped  measure,  shall  he  the  gallon  containing  ten  pounds 
avoirdupois  weight  of  distilled  water,  weighed  in  air,  at  the 
temperature  of  sixty-two  degrees  of  Fahrenheit's  thermometer, 
the  barometer  being  at  thirty  inches,  to  he  used  os  well  for 
wine,  beer,  ole.  spirits,  and  all  sorts  of  liquids,  ns  for  dry  goods 
not  measured  by  heap  measure;  and  right  snch  gallons  shall 
he  a bushel,  arid  eight  such  bushels,  a quarter  of  corn  or  other 
dry  goods  not  measured  by  hcopcd  measure. 
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14  And  be  it  further  enacted.  Tbit  the  standard  measure  of 
capacity,  for  coals,  culm,  lime,  fish,  potatoes,  or  fruit,  and  all 
other  goods  and  things  commonly  sold  by  heaped  measure, 
shall  be  the  aforesaid  bushel,  containing  eighty  pounds  avoir- 
dupois of  water  as  aforesaid,  the  same  being  made  round  with 
n plane  and  even  bottom,  and  being  nineteen  inches  and  a half 
from  outside  to  outside  of  such  standard  measure  as  aforesaid. 

**  And  be  it  further  enacted.  That  all  contracts,  bargains, 
sales,  and  dealings,  which  shall  be  made  or  had  witbin  any  part 
of  the  united  kingdom  of  Great  Britain  and  Ireland,  for  any 
work  to  be  done,  or  for  any  goods,  wares,  merchandise,  or 
other  thing  to  be  sold,  delivered,  done,  or  agreed  for,  by  weight 
or  measure,  where  no  special  agreement  shall  be  made  to  tbc 
contrary,  shall  be  deemed,  taken,  and  construed  to  be  made  and 
bad  according  to  the  weights  and  standard  measures  ascertain- 
ed by  this  act ; and  in  all  cases  where  any  special  agreement 
aball  be  made,  with  reference  to  any  weight  or  measure  estab- 
lished by  local  custom,  the  ratio  or  proportion  which  every  such 
local  weight  or  measure  shall  bear  to  any  of  the  said  standard 
weights  or  measures,  shall  be  expressly  declared  and  specified 
in  such  agreement,  or  otherwise  such  agreement  shall  be  null 
and  void. 

**  And  whereas  it  is  expedient  that  persons  should  be  allowed 
to  use  the  several  weights  and  measures  which  they  may  have 
in  their  possession,  although  such  weights  and  measures  may 
not  lie  in  conformity  with  the  standard  weights  and  measures 
established  by  this  act ; be  it  therefore  enacted,  That  it  shall 
and  may  be  lawful  for  any  person  or  persons  to  buy  and  sell 
goods  and  merchandise  by  any  weights  or  measures  established 
either  by  local  custom,  or  founded  on  special  agreement ; pro- 
vided always,  that  in  order  that  the  ratio  or  proportion  which 
all  snch  measures  and  weights  shall  bear  to  the  standard 
weights  and  measures  established  by  this  act,  shall  be  and  be- 
come a matter  of  common  notoriety,  the  ratio  or  proportion 
which  all  such  custuinary  measures  and  weights  shall  bear  to 
the  said  standard  weights  and  measures,  shall  be  painted  or 
marked  opon  all  such  customary  weights  and  measures  re- 
spectively ; and  that  nothing  herein  contained  shall  extend,  or 
be  construed  to  extend,  to  permit  any  maker  of  weights  or 
measures,  or  any  person  or  persons  whomsoever,  to  make 
any  weight  or  measure  at  any  time  after,  except  in  conformity 
with  the  standard  weights  and  measures  established  under  the 
provisions  of  this  act. 

“And  be  it  further  enacted.  That  accurate  tables  shall  be 
prepared  and  published,  shewing  the  proportions  between  the 
weights  and  measures  heretofore  in  use,  as  mentioned  in  such 
inquisitions,  and  the  weights  and  measures  hereby  established ; 
and  after  the  publication  of  aucb  tables,  all  future  payments  to 
be  made  shall  be  regulated  according  to  such  tablca. 

" And  whereas  the  weights  and  measures  by  which  the  rates 
and  duties  of  the  customs  and  excise,  and  other  his  majesty’s 
revenue,  have  been  heretofore  collected,  are  different  from  the 
weights  And  measures  of  the  same  denominations  directed  by 
this  act  to  be  universally  used  ; and  whereas  the  alteration  of 
such  weights  and  measures  may,  without  due  care  had  therein, 
greatly  affect  his  majesty’s  revenue,  and  tend  to  the  diminish- 
ing of  the  same ; for  the  prevention  thereof,  be  it  therefore 
enacted,  That,  so  soon  as  conveniently  may  be,  accurate  tables 
shall  be  prepared  and  published;  in  order  that  the  several 
rates  and  duties  of  customs  and  excise,  and  other  his  majes- 
ty's revenue,  may  be  adjusted  and  made  payable  according  to 
the  respective  quantities  of  the  legal  standards  directed  by  this 
act  to  be  universally  used  ; and  that  from  and  after  the  publi- 
cation of  such  tables,  the  several  rates  and  duties  thereafter  to 
be  collected  by  any  of  the  officers  of  his  majesty’s  customs 
or  excise,  or  other  his  majesty’s  revenue,  shall  be  collected  and 
taken  according  to  the  calculations  in  the  tables  to  be  prepared 
as  aforesaid.” 

Table  of  the  several  Standard  3 features. — English. 

Burlejoorri  Long  Measure. 

3 ~ 1 Inch 

30  = 12  = 1 Foot 

1CW  = 36  = 3 = 1 Yard 

694  = 198  = 161=  1 Pole 

23700  = 7920  = GOO  = 220  = 40  = 1 Furlong 

190080  = 63300  = 5280  = 1760  = 320  = 8 = 1 Mile 


Also, 


4 Inches = 1 Hand 

6 Feet  = 1 Fathom 

3 Miles S l League. 

00  Geographical  Miles  r:  1 Degree. 

001  English  Miles  = 1 Degree  nearly. 


300  Degrees,  or  25000  Miles,  is  equal  to  the 
Circumference  of  the  Earth  nearly. 

Cloth  Measure. 

Inches 

21  = 1 Nail 
9 = 4=1  Quarter. 

30  = 16  = 4 = 1 Yard. 

27  = 12  = 3 = 1 Ell  Flemish. 

45  = 20  = 5 = l Ell  English. 

64  = 24  = 6 = 1 Ell  French. 

The  French  standard  was  formerly  the  aune  or  ell,  containing 
3 Paris  feet,  7 inches,  3 lines,  or  I yard  2-sevenths  English; 
the  Paris  foot  royal  exceeding  the  English  by  08-thousandth 
parts.  This  ell  is  divided  two  ways,  vis.  into  halves,  thirds, 
sixths,  and  twelfths ; and  into  quarters,  half-quarters,  and 
sixteenths. 

The  standard  in  Holland,  Flanders,  Sweden,  a good  part  of 
Germany,  many  of  which  were  formerly  called  the  Hans- 
towns,  as  Dantcic  and  Hamburgh,  and  at  Geneva,  Frankfort, 
ficc.  is  likewise  the  ell  ; but  the  ell  in  all  these  places  differs 
from  the  Paris  ell-  In  Holland  it  contains  one  Paris  foot 
eleven  lines,  or  four-sevenths  of  the  Paris  ell.  The  Flanders 
ell  contains  two  feet,  one  inch,  five  lines,  and  half  a line,  or 
seven-twelfths  of  the  Paris  ell.  The  ell  of  Germany,  Brabant, 
ficc.  is  equal  to  that  of  Flanders. 

The  Italian  measure  is  the  branchio,  brace,  or  fathom.  This 
obtains  in  the  states  of  Modena,  Venice.  Florence.  Lucca, 
Milan,  Mantua,  Bologna,  ficc.  but  is  of  different  lengths.  At 
Venice  it  contains  one  Paris  foot  eleven  inches  three  lines,  or 
eight- fifteenths  of  the  Paris  ell.  At  Bologna,  Modena,  and 
Mantua,  the  brace  is  the  same  as  at  Venice.  At  Lucca  it  corn- 
tains  one  Paris  foot  nine  inches  ten  lines,  or  half  a Paris  ell. 
At  Florence,  it  contains  one  foot  nine  inches  four  lines,  or 
forty-nine  hundredths  of  a Paris  ell.  At  Milan,  the  brace  for 
measuring  of  silks  is  one  Paris  foot  seven  inches  four  lines,  or 
four-ninths  of  a Paris  ell:  that  for  woollen  cloths  is  the  same 
with  the  ell  of  Holland.  Lastly,  at  Bergama,  the  brace  is  one 
foot  seven  Inches  six  lines,  or  five- ninths  of  a Paris  ell.  The 
usual  measure  at  Naples,  however,  is  the  canna,  containing 
six  feet  ten  inches  and  two  lines,  or  one  Paris  ell  aod  fifteeu- 
aeventeentbs. 

The  Spanish  measure  is  the  vara  or  yard,  in  some  place* 
called  the  bara,  containing  seventeen  twenty-fourths  of  the 
Paris  ell.  But  the  measure  io  Castile  and  Valencia  is  tbe  pan, 
span,  or  palm ; which  is  used,  together  with  the  canna.  at 
Genoa.  In  Arragon,  the  vara  is  equal  to  a Paris  ell  and  a half, 
or  five  feet  five  inches  six  lines. 

The  Portuguese  measure  is  tho  cavcdos,  containing  two  feet 
eleven  lines,  or  four-sevenths  of  a Paris  ell : and  the  vara,  an 
hundred  and  six  whereof  make  an  hundred  Paris  ells. 

The  Piedmontese  measure  is  the  ras,  containing  one  Paris 
foot  nine  inches  ten  lines,  or  half  a Paris  ell.  In  Sicily,  tbefr 
measure  is  the  canna,  the  same  with  that  of  Naples. 

The  Muscovy  measures  are  the  cubit,  equal  to  one  Paris  foot 
four  inches  two  lines  ; and  tbe  arcin,  two  whereof  arc  equal  to 
three  cubits. 

The  Turkish  and  Levant  measures  are  the  picq,  containing 
two  feet  two  inches  and  two  lines,  or  three-fifths  of  the  Parts 
ell.  The  Chinese  measure,  the  cobre,  ten  whereof  are  equal  to 
three  Paris  ells.  In  Persia,  and  some  parts  of  tbc  Indies,  the 
goece,  whereof  there  arc  two  kinds ; the  royal  gueze,  called 
also  tbe  gueze  monkelter,  containing  two  Paris  feet  ten  inches 
eleven  lines,  or  four-fifths  of  the  Paris  ell . and  the  shorter 
gueze,  called  simply  gueze,  only  two-thirds  of  the  former.  At 
Goa  and  Ormnz,  tho  measure  is  the  vara,  the  same  with  that  of 
the  Portuguese,  having  been  introduced  by  them.  In  Pegu,  and 
some  other  parts  of  the  Indies,  the  cando  or  candi,  equal  to  tho 
ell  of  Venice.  At  Goa,  and  other  parts,  they  use  a larger 
eando,  equal  to  seventeen  Dutch  ells  ; exceeding  that  of  Babel 
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and  Balsora  by  jf  per  cent,  and  the  vara  by  6|.  In  Siam,  they 
use  the  ken,  short  of  three  Paris  feet  by  one  inch.  The  ken 
contains  two  soks,  the  sok  two  kcuha,  the  kcub  twelve  nious  or 
inches,  the  niou  to  be  equal  to  eight  grains  of  rice,  i.  e.  to  about 
nine  lines.  At  Camboin,  they  use  the  hastcr;  in  Japan,  the 
tatam ; and  the  span  on  some  of  the  coasts  of  Guinea. 

Square  Measure. 

Inches 

144  = 1 Foot. 

1290  = 9 = 1 Yard. 

39204  = 372*  = 36*  = 1 Pole. 

1A68I00  = 10800  = 1210  = 40  = l Rond. 

0272040  — 43660  = 4610  = 160  = 4=1  Acre. 

Also,  6)  Yards  = I Pole. 

4J  Poles  = 1 Rood. 

4 Roods  = 1 Acre. 

Square,  Superficial,  or  Land  Measure.—  English  square  mea- 
sores  are  raised  from  the  yard  of  30  inches  multiplied  into 
itself,  and  thus  producing  1290  square  inches  in  the  square 
yard  ; the  divisions  of  this  aro  square  feet  nnd  inches  ; and  the 
multiples,  poles,  roods,  and  acres,  llccausc  the  length  of  a 
pole  is  6*  yards,  the  square  of  the  same  contains  30*  square 
vards.  A square  mile  contains  040  square  acres.  In  measur- 
ing fens  and  woodlands,  18  feet  are  generally  allowed  to  the 
pole,  and  21  feet  in  forest  land.  A hide  of  land,  frequently 
mentioned  in  the  earlier  part  of  the  English  history,  contained 
about  100  arable  acres;  and  five  hides  were  esteemed  a knight's 
fee-  At  the  time  of  the  Norman  conquest,  there  were  243,000 
tildes  in  England. 

Scotch  square  or  land  mcasnre  is  regulated  by  Ibo  Scotch 
ell : 30  square  ells  = 1 fall.  40  falls  = 1 rood,  4 roods  = acre. 
The  proportion  between  the  Scotch  and  English  acre,  supposing 
the  feet  in  both  measures  alike,  is  as  1309  to  1080.  or  nearly  as 
6 to  4.  If  the  difference  of  the  feet  be  regarded,  the  proportion 
is  as  10,000  to  7800.  The  length  of  the  chain  for  measuring 
land  in  Scotland  is  23  ells,  or  74  feet.  A husband-land  con- 
tains six  acres  of  sock  and  scy  the  land,  that  is,  of  land  that 
may  be  tilled  with  a plough  or  mown  with  a scythe  ; 13  acres 
of  arable  land  make  one  ox-gang;  and  four  ox-gangs  make  a 
poundland  of  old  extent. 

French  square  measures  arc  regulated  by  12  square  lines  in 
the  inch  square,  12  inches  in  the  foot,  22  feet  in  Ibc  perch, 
and  100  perches  in  the  arpent  or  acre. 

Cubic  Measure, 

Inches. 

1726  = l Foot. 

4GC66  = 27  = 1 Yard. 

Wine  Measure 

Pirns. 

2 = 1 Quart. 

8 = 4 = 1=1  Gallon  = 231  Cubic  Inches. 

336  = 168  = 42  = 1 Tierce. 

604  = 262  = G3  = 11  = 1 Hogshead. 

072  = 386  = 84  = 2 =11=1  Puncheon. 

1008  = 604  rr  126  rr  3 =2  = I*  = 1 Pipe. 

2010  = 1008  = 232  = 6 = 4 = 3 = 2=1  Tan 

231  Cubic  Inches  = 1 Gallon. 

10  Gallons  = 1 Anker. 

18  Ankers  = 1 Runlet. 

31*  Gallons  = 1 Darrel. 

A It  and  Beer  Measure. 

Pints. 

2 = 1 Quart. 

8 = 4 = 1 Gallon. 

72  = 36  = 9 = 1 Firkin. 

144  = 72  = 18  = 2 = 1 Barrel. 

288  = 144  = 36  = 4 = 2 = 1 Barrel. 

432  = 216  = 64=  6=3=11  = 1 Hogshead. 

676  = 288  = 72  = 8 = 4 = 2 = I * = 1 Puncheon. 

861  = 432  = 108  = 12  = 6 = 3 = 2 = 11  = 1 Butt. 

The  Ale  Gallon  contains  282  Cubic  Inches. 
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Scotch.— tong  Measure. 

Eng.  Indies. 

An  Ell = 37*2 

A Fall = 223  2 

A Furlong = 8928 

A Mile = 71124 

A Link = 8 928 

A Chain,  or  Short  Rood  = 89  28 
A Long  Rood  = 1339*2 

Measure  of  Capacity, 

Eng.  Cuh.  Inch. 

A GUI  = 6 462 

A Mulehkit  = 2686 

A Choppin  = 61-7 

A Pint  = 103  4 

A Quart  = 206-8 

A Gallon  = 827  *23 
A Hogshead  = 13236*7,  or  16  Gallons. 


Cubical  Measures,  or  Measures  of  Capacity,  for  Liquids. — The 
English  measures  were  originally  raised  from  troy  weight:  it 
being  enacted  by  several  statutes,  that  eight  pounds  troy  of 
wheat,  gathered  from  tho  middle  of  the  ear.  and  well  dried, 
should  weigh  a gallon  of  wine  measure,  the  divisions  nnd  mul- 
tiples whereof  were  to  form  the  other  measures  ; at  t lie  same 
time  it  was  also  ordered,  that  there  should  be  but  one  liquid 
measure  in  the  kingdom  ; yet  custom  has  prevailed,  and  there 
having  been  introduced  a new  weight,  viz.  the  avoirdupois, 
we  have  now  a second  standard  gallon  adjusted  thereto,  and 
therefore  exceeding  tho  former  in  the  proportion  of  the  avoir- 
dupois weight  to  troy  weight.  From  this  latter  standard  are 
raised  two  several  measures,  the  one  for  ale,  the  other  for  beer 
The  scaled  gallon  at  Guildhall,  which  is  the  standard  for  wines, 
spirits,  oils,  Ac.  was  supposed  to  contain  231  cubic  inches  ; and 
on  this  supposition  the  other  measures  raised  therefrom  will 
contain  as  in  the  foregoing  tabic;  yet  by  actual  experiment, 
made  in  1688.  before  the  lord  mayor  and  the  commissioners  of 
excise,  this  gallon  was  found  to  contain  only  224  cubic  inches  ; 
it  was,  however,  agreed  to  continue  the  common  supposed 
contents  of  231  cubio  inches ; so  that  all  computations  stood 
on  their  own  fooling.  Hence,  as  12  is  to  231.  so  is  14*1  to  281 1, 
the  cubic  inches  in  the  ale  gallon;  but  in  effect  the  ale  quart 
contained  701  cubic  inches,  on  which  principle  tho  ale  and  beer 
gallon  will  be  282  cubic  inches.  The  several  divisions  and 
multiples  of  these  measures,  and  their  proportions,  are  ex- 
hibited in  the  foregoing  tables.  The  barrel  for  ale  in  London 
is  32  gallons,  and  the  barrel  for  beer  36  gallons.  In  all  other 
places  of  England,  the  barrel,  both  for  alo  and  beer,  was  wont 
to  be  34  gallons. 

Scotch  liquid  measure  is  founded  on  the  pint.  The  Scotch 
pint  was  formerly  regulated  by  a standard  jug  of  cast  metal, 
the  custody  of  which  was  committed  to  the  borough  of  Stirling. 
This  iug  was  supposed  to  contain  106  cubio  inches;  and 
though,  after  several  careful  trials,  it  has  been  found  to  contain 
only  about  1031  inches;  yet,  in  compliance  with  established 
custom,  founded  on  that  opinion,  the  pintstoups  are  still  regu- 
lated to  contain  106  inches,  and  the  customary  ale  measures 
arc  about  L above  that  standard.  It  was  enacted  by  James  I. 
of  Scotland,  that  tho  pint  should  contain  41  ounces  (rone 
weight  of  the  clear  water  of  Tay,  and  by  James  VI.  that  it 
should  contain  65  Scots  troy  ounces  of  the  clear  water  of 
Leith.  This  affords  another  method  of  regulating  the  pint, 
and  also  ascertaining  the  ancient  standard  of  the  trone  weight. 
As  the  water  of  Tay  and  Leith  is  alike,  the  trone  weight  must 
have  been  to  the  Scots  troy  weight  as  65  lo  41 , and  therefore 
the  pound  trone  must  have  contained  about  211  ounces  Scots 
troy. 

4 gills  — l mutchkin.  j 2 pints  = 1 quart. 

2 mutchkins  = 1 chopin.  4 quarts  = 1 gallon. 

2 chopins  = I pint. 

The  Scotch  quart  contains  210  inches,  and  is  therefore 
about  ^ less  than  the  English  wine  gallon,  and  about  * less 
than  the  ale  gallon. 

As  to  the  liquid  measures  of  foreign  nations,  it  U to  be 
7Y 
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observed,  lhatibcir  several  vessels  for  wine,  vinegar,  &c.  have 
also  various  denominations,  according  to  their  different  sixes 
and  the  places  wherein  they  aro  used.  The  woedera  of  Get- 
many,  for  holding  Rhenish  and  Moselle  wines,  are  different  in 
their  gauges;  some  containing  14  anmes  of  Amsterdam  mea- 
sure, and  others  more  or  less.  The  aume  is  reckoned  nt 
Amsterdam  for  8 stcckans,  or  20  verges,  or  for  i of  a tun  of 
2 pipes,  or  4 barrels,  of  French  or  Bourdeaux,  which  | at  this 
latter  place  is  called  tierfon,  because  three  of  them  make  a 
pipe  or  two  barrels,  and  six  the  said  Inn.  The  steckan  is 
1G  mingles,  or  32  pints ; and  the  verge  is,  in  respect  of  the  said 
Rhenish  and  Moselle,  and  some  other  sorts  of  w ine,  G mingles  ; 
bat  in  measuring  brandy  it  consists  of  GJ  mingles.  The  aume 
is  divided  into  4 anchors,  and  the  anchor  into  2 stcckans,  or 
32  mingles.  The  ancker  is  taken  sometimes  for  y,  of  a tun,  or 
4 barrels ; on  which  footing  the  Bmirdcaux  barrel  ought  to 
contain  at  Amsterdam  (when  the  cask  is  mode  ao  ording  to  the 
just  gauge)  124  steckans,  or  200  mingles,  wine  and  Ices;  or 
12 stcckans,  or  102  mingles,  racked  wine;  so  that  the  Hour* 
deaux  tun  of  w ine  contains  .00  stcckans,  or  8'H)  mingles,  wine 
and  lees  ; and  48  stcckans,  or  7G8  mingles,  of  pure  w ine.  The 
barrels  or  poin^ons  of  Nantes,  and  other  places  on  the  river 
Loire,  contain  only  12  stcckans.  Amsterdam  measure.  The 
wine  tun  of  Rochelle,  Cogniac,  Chnrrntc,  and  the  isle  of  Rite, 
differs  very  little  from  the  tun  of  Boiinlenux,  and  consequently 
from  the  barrels  and  pipes.  A tun  of  wine  of  Cbalossc,  Bay- 
onne, and  the  neighbouring  places,  is  reckoned  (k>  stcckans, 
and  the  barrel  15,  Amsterdam  mrasnrp. 

The  old  rauid  of  Paris  contains  150 quarts  or  300  pints,  wine 
and  lees  ; or  280  pints  clear  wine;  of  which  inuids  three  make 
a tun. 

The  butts  or  pipes  from  Cadiz,  Malaga,  Alicnnt,  Bcnecarto. 
Saloe,  and  Mntaro,  and  from  the  Canaries,  Lisbon,  Oporto, 
and  Faya!,  are  very  different  in  their  gauges,  though  in 
affreightments  they  arc  all  reckoned  two  to  the  tun. 

Vinegar  is  measured  in  the  same  manner  as  wine,  but  (tie 
measures  for  brandies  are  different ; these  spirits  from  France 
Spain,  Portugal,  &c.  are  generally  shipped  in  large  casks 
called  pipes,  butts,  and  pieces,  according  to  the  plai-cs  from 
whence  they  are  imported,  8cc.  In  France,  brandy  is  shipped 
in  casks  called  pieces  at  Bourdeaux,  and  pipes  nl  Rochelle 
Cogniac,  the  isle  of  Rhe,  and  oilier  neighbouring  places,  which 
contain  some  more  and  some  less,  even  from  GO  to  00  Amster- 
dam verges  or  vcertrls,  according  to  the  capacity  or  the  ves- 
sels, and  the  places  they  come  from. 


Pirns. 

8 = 

Dry  Meat nrc. 

1 Gallon. 

io  — 

2 = 

1 Peck. 

04  = 

8 = 

4 = 1 Bushel. 

250  = 

32  = 

10  ~ 4 2 1 Coomb. 

612  — 

04  = 

32  = 8 = 2 = 

1 Quarter. 

2500  = 

320  — 

160  = 40  — 10  = 

6 — I Wcy. 

6120  — 

640  ~ 

320  = 80  = 20  — 

10=2—  1 

2G8|  Cubic  Inches  = I Gallon. 

30  Bushels  = 1 Chaldron  of  Coals. 


Mtature  of  Capacity  for  thing*  Dry,  was  the  Winchester  gal- 
lon heretofore ; ns  for  corn,  salt,  coals,  and  other  dry  goods,  in 
England.  The  gallon  contains  272 J cubic  inches.  The  bushel  8 
gallons,  or  2178  inches.  A cylindrical  vessel,  Igj  inch,  diameter, 
and  8 inch,  deep,  is  appointed  to  be  used  as  a bushel  in  levying 
the  malt  tax.  A vessel  of  these  dimensions  is  rather  less  than 
the  Winchester  bushel  of  8 gallons,  for  it  contains  only  2150 
inches,  though  probably  there  was  no  difference  intended.  The 
denominations  of  dry  measure  commonly  used,  arc  given  in 
the  first  of  the  subjoined  tables.  Four  quarters  of  corn  make 
a chaldron,  five  quarters  make  a wey  or  load,  and  10  quarters 
make  a ton.  In  measuring  sea  coal,  five  pecks  make  a bushel, 
nine  bushels  make  a quarter  or  vatt,  four  quarters  make  a 
chaldron,  and  21  clialdroos  make  a seore. 

40  feet  hewn  timber  make  a load. 

60  feet  unhewn  timber  make  a load. 

32  gallons  make  a herring  barrel. 


42  gallons  make  a aulmon  barrel. 

1 cwt.  gunpowder  makes  a barrel. 

266  lbs.  soap  make  a barrel. 

10  dozen  candles  make  a barrel. 

12  barrels  make  a last. 

Scotch  dry  measure.  There  was  formerly  only  one  measure 
of  capacity  in  Scotland  ; and  some  commodities  were  heaped, 
others  straiked,  or  measured  exactly  to  the  capacity  of  the 
standard.  The  method  of  heaping  was  afterwards  forbidden 
as  unequal,  and  a larger  measure  appointed  for  such  commo- 
dities as  that  custom  bad  been  extended  to.  The  wheat  fi riot, 
used  also  for  rye,  pease,  beans,  salt,  and  grass  seeds,  contains 
21  pints  1 routchkin.  measured  by  the  Stirling  jng.  The  barley 
firlot,  used  also  for  oats,  fruit,  and  potatoes,  contains  31  pints. 
A different  method  of  regulating  the  firlot  was  appointed  from 
the  dimensions  of  a cylindrical  vessel.  The  diameter  for  both 
measures  was  fixed  at  If)),  inches,  the  depth  7)  inches  for  the 
wheat  firlot,  and  13)  for  tbc  barley  firlot.  A standard  con- 
structed by  these  measures  is  rather  less  than  when  regulated 
by  the  pint ; and  as  it  is  difficult  to  make  vessels  exactly  cylin- 
drical, the  regulation  by  tbc  pint  has  prevailed,  and  the  other 
method  gone  into  disuse. 

If  the  Stirling  jug  contains  1034  inches,  the  wheat  firlot  will 
contain  2100  inches,  which  is  more  than  two  per  cent,  larger 
than  the  legal  mall  bushel  of  England,  and  about  one  per  cent, 
larger  than  the  Winchester  bushel ; and  the  barley  firlot  will 
contain  3208  inches.  The  barley  boll  is  nearly  equal  to  six 
legal  malt  bushels.  In  Stirlingshire,  17  pccki  are  reckoned  to 
the  boll ; in  Inverness-shire,  18  pecks  ; in  Ayrshire,  the  boll  ia 
the  same  as  the  English  quarter.  And  the  (irlots  in  many 
places  arc  larger  than  the  Linlithgow  standard. 

French  dry,  arc,  the  litron,  bushel,  minot,  mine,  septier. 
muid,  and  tun.  The  litron  isdividrd  into  two  demilitrons,  and 
four  quarter  litrons,  and  contains  36  cubic  inches  of  Tans.  By 
ordounance,  the  litron  is  to  be  tim  e inches  and  a half  high, 
and  three  inches  10  lines  broad.  The  litron  for  salt  is  larger, 
and  is  divided  into  two  halves,  four  quarters,  eight  drini- 
quarters,  and  16  raesurellcs.  The  French  bushel  is  different 
in  different  jurisdictions.  At  Paris  it  is  divided  into  demi- 
bushels,  each  dcmibushel  into  tw  o quarts,  the  quart  into  two 
half  quarts,  and  the  half-quart  into  two  litrons,  so  that  the 
bu.dirl  contains  10  litrons.  By  ordonnance  the  Paris  bushel  is 
tu  he  eight  inches  two  lines  and  n half  high,  and  ten  inches 
htoad,  or  in  diameter  wilhin-side.  The  minot  consists  of  three 
bushels,  the  mine  of  two  ndnots  or  six  bushels,  the  septier  of 
two  mines  or  12  bushels,  and  the  muid  of  12  septiers  or  144 
bushels.  The  bushel  of  oats  is  estimated  double  that  of  any 
oilier  grain;  so  that  there  go  24  bushels  to  make  the  septier, 
a id  288  to  make  the  muid.  It  is  divided  into  four  picotins,  the 
picolin  containing  two  quarts,  or  four  litrons.  The  bushel  for 
salt  is  divided  into  two  half  bushels,  four  quarters,  eight 
half-quarters,  and  IG  litrons;  four  bushels  make  a minot,  16  a 
septier,  and  162  a muid.  The  bushel  for  wood  is  divided  into 
halves,  quarters,  and  half  quarters.  Eight  bushels  make  the 
minot,  10  a mine;  20  mines,  or  320  bushels,  the  muid.  For 
plaster,  12  bushels  make  a sack,  and  36  sacks  a muid.  For 
lime,  three  bushels  make  a minot,  and  48  minot*  a muid.  The 
minot  is  hy  ordonnance  to  be  11  inches  0 lines  high,  and 
14  inches  8 lines  in  diameter.  The  minot  isromposed  of  three 
bushels,  or  16  litrons;  four  minots  make  a septier,  and  48  n 
muid.  The  French  mine  is  no  real  vessel,  hut  an  estimation  of 
several  others.  At  Paris  the  mine  contains  six  bushels,  and 
24  make  the  muid  ; at  Rouen  the  mine  is  four  bushels  ; and  at 
Dieppe  18  mines  makes  a Paris  muid.  The  septier  differs  in 
different  places : at  Paris  it  contains  two  mines,  or  eight 
bushels,  and  12  septiers  the  muid.  At  Rouen  the  septier  con- 
tains two  mines  or  12  bushels.  Twelve  septiers  make  a muid 
at  Rouen  as  well  as  at  Paris ; hut  12  of  the  latter  are  equal  to 
14  of  the  former.  At  Toulon  the  septier  contains  a mine  and 
a half ; three  of  which  mines  make  the  septier  of  Puri*.  The 
muid  or  muy  of  Paris  consists  of  12  septiers,  and  is  divided 
into  mines,  minots,  bushels,  &c.  That  for  oats  is  double  that 
for  other  grain,  i.  a.  contains  twice  tbc  number  of  bushels.  At 
Orleans  the  mnid  is  divided  into  mines,  hut  those  mines  only 
contain  two  Paris  septiers  and  a half.  In  some  placet  they 
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cm  the  tun  in  of  the  muid,  particularly  at  Nantes,  where 
it  contain*  10  septiers  of  10  bushels  each,  and  weighs  between 
■ ' and  2260  | uunds.  Three  of  these  tuns  make  28  Paris 
septiers.  At  Rochelle,  kc.  the  tun  contains  42  bushels,  and 
weighs  two  per  rent,  less  than  that  of  Nautes.  At  Brest  it 
contains  20  bushels,  is  equal  to  10  Paris  septiers,  and  weighs 
about  2210  pounds.  See  Ti  n. 

Dutch.  Swedish,  Polish.  Prussian,  and  Muscovite.  In  these 
places,  they  estimate  tbt-ir  dry  things  on  the  foot  of  the  last, 
/ert,  Icth , or  lecht ; so  called  according  to  the  various  pronun- 
ciations of  the  people  who  use  it.  In  Holland,  the  last  is 
equal  to  10  Paris  septiers,  or  08  Uouidiaux  bushels,  and 
weighs  about  4660  pounds  ; the  last  they  divide  into  27  muids, 
and  the  muid  into  four  schcplcs.  In  Poland,  the  last  is 
40  Bourdcaux  bushels,  and  weighs  about  4800  Paris  pounds. 
Id  Prussia,  the  last  is  134  Paris  septiers.  In  Sweden  and 
Muscovy  they  measure  by  the  great  and  little  last ; the  first 
containing  12  barrels,  and  the  second  half  as  many. 

In  Muscovy,  they  likewise  use  the  chciford,  w hich  is  different 
in  various  places  ; that  of  Archangel  is  equal  to  three  Uoucn 
bushels. 

Italian.  At  Venice,  Leghorn,  and  Lucca,  they  estimate  their 
dry  things  on  the  foot  of  the  staro  or  staio  ; the  staro  of  Leg- 
horn weighs  54 pounds;  U2staros  and  seven-eighths  are  equal 
to  the  Amsterdam  Inst.  At  Lucca,  110  staros  make  the  last  of 
Amsterdnin.  The  Venetian  staro  weighs  128  Paris  pounds; 
the  staro  is  divided  into  four  quarters.  Thirty-five  staros  and 
onc*fifth,  or  140  quarters  and  four-fifths,  make  the  last  of 
Amsterdam.  At  Naples  and  other  pnrls,  they  use  the  tomolo 
or  tomato,  equal  to  onc-third  of  the  Paris  septicr.  Thirty-six 
tomoli  and  a half  make  the  carro,  ami  a carro  and  a half,  or 
64  tomoli,  make  the  last  of  Amsterdam.  At  Palermo,  10 tomoli 
make  the  salmn,  and  tour  mondili  the  tomolo.  Ten  salmus  and 
three-sevenths,  or  171  tomoli  and  three-sevenths,  make  the 
last  of  Amsterdam. 

Flemish,  At  Antwerp,  ice.  they  measure  by  the  vicrtel  ; 
32  and  one-half  whereof  make  19  Paris  septiers.  At  Ham- 
burgh, the  sehcpel ; 90  whereof  make  19  Paris  septiers. 

Spanish  and  Portuguese.  At  Cadiz.  Uiihoa,  and  St.  Sebas- 
tian. they  use  the  fanega  ; 23  whereof  made  the  Nantes  or 
ltoehcllc  tun,  or  nine  Paris  septiers  and  a half ; though  the 
Diibon  fanega  is  somewhat  larger,  insomuch  that  21  fanegas 
make  a Nantes  tun.  At  Seville.  &c.  they  use  the  anagoras, 
containing  a little  more  than  the  Paris  mino;  30  anagoras  make 
19  Paris  septiers.  At  Bayonne,  la:.  the  concha;  30  whereof 
me  equal  to  nine  Paris  septiers  and  a half  At  Lisbon,  the 
alquivcr,  a very  small  measure,  210  whereof  make  19  Paris 
aepiicrs,  GO  the  Lisbon  muid. 


Tabi.e  of  the  several  Standard  Measures, — French. 

Old  System. 

A Point......... *0148026  English  Inches. 

A Line *0981)15 

An  Inch 1 1*0678  ■ * ■ - 

A Foot 12-78933  

An  Ell  41  French  Inches, 

A Sonde... 6 French  Foci. 

A Toise  — 0 * 

A Perch  — 18  — - — 

A Perch  Royal  — 22  

A League 2282  Tuisea. 

A Square  Inch 1 13682  English  Inches. 

An  Arpcnt  1 English  Acre. 

Arpent  Royal ..... . 1) 

A Ctihio  Inch 1*21003  English  Cub.  Inch. 

A Li  Iron 65*34  — 

A Boisseau 16  Litions. 

A Minot 3 Boisjcaux. 

A Mine 2 Minots. 

A Septier 2 Mines. 

A Muid  * 12  Septiers. 

Metre  Measure.— Superficial  Measure. 

Eng.  Yards. 

Arc,  a Squnrc  Decametre 119  6046 

Dcrare..... 1196046 

Hecatare 11960-40 


Lineal  Measure. 


Millimetre  . 
Centimetre  . 
Decimetre, . . 
Metre 


Eng.  Inches. 
. . 0 3937 

...  *39371 
...  3 9371 
, ..  39-371 


Decametre . . 
Ileeametre . . 
Chiltornetre  . 
Myriomctre . 


F.og.  Inrhes. 

..  905*71 
..  3937  1 
..  39371* 

...  393710* 


Note.  An  English  Inch  zz  *0634  Metres. 


Millilitre 
Centilitre 
Decilitre 
Litre  .... 


Measure  of  Capacity. 


Eng.  Cub.  lac.  I Fag.  Cob.  Inc. 

...  *06163  I Decalitre 610  28 

...  *61028  Hccatolitrc 6102-8 

...  6 1028  Chiliolitrc 61028 

...  01  *028  I M y riolitre 61 0280* 


Solid  Measure. 

Eng.  Cab.  Fett. 


Dfcislre,  for  fir*-  wood 3*5317 

Mere,  a Cubic  Metre 36  317 

Decastert* 36317 


It  will  he  observed,  that,  in  this  system  it  is  only  necessary  to 
remember  the  metre,  are,  litre,  and  stere,  all  the  others  having 
certain  relations  to  these,  being  equal  to  them  taken  10,  lOo. 
1000,  kc.  times,  or  divided  by  those  numbers  ; and  theje  arc 
indicated  in  all  cases  by  the  preceding  part  of  the  word,  the 
terminations  in  all  being  the  same;  that  is,  in  each  class  of 
measures.  Thus, 

Deca  prefixed,  denotes  10  limes  ; heca,  100  times ; chilin,  1000 
limes  ; &c.  On  the  other  hand,  deci.  emti.  milli,  denotes  the 
10th  part,  100th  part,  lObOth  part,  Jcc.  So  that  metre  is  the 
element  of  long  measures  ; are,  of  superficial  measures  ; stere, 
that  of  solid  measure  ; and  litre,  is  the  element  of  the  measures 
of  capacity  ; also,  gramme  is  the  clement  of  all  weights,  being 
itself  the  weights  of  a cubic  centimetre  of  distilled  water. — The 
are  is  the  square  decametre.  The  litre,  the  cubic  decimetre. 
The  stere,  the  cubic  metre.  The  metre  itself,  one  ten-millionth 
part  of  the  terrestrial  are  intercepted  between  the  equator  and 
north  pole,  as  determined  by  the  actual  measurement  of  degrees 
in  different  latitudes. 

One  need  only  cast  an  eye  over  this  system  of  measures,  to 
seo  at  once  the  great  advantages  that  it  possescs  over  the  com- 
plicated systems  of  any  other  country.  It  not  only  renders  the 
system  incomparably  more  simple  for  all  the  practical  purposes 
of  life,  but  it  annihilates  at  once  all  those  rules  in  anthmetic, 
classed  under  the  terms  compound  addition,  subtraction,  multi- 
plication, and  division  ; reducing  the  whole  of  arithmetic  to 
the  first  simple  rules.  A child,  under  this  system  of  weights 
and  measures,  may  learn  every  thing  necessary  for  entering 
into  the  common  concerns  of  the  w orld  in  a month,  as  well  and 
belter  than  in  a year  under  our  complicated  system.  It  is  per* 
Imps  too  much  to  expect  that  we  shall  ever  forego  our  preju- 
dices so  far  as  to  adopt  this  system  of  a rival  nation.  Yet  it  must 
be  allowed  to  he  of  infinite  importance  to  reduce  all  those  in- 
congruous and  incomparable  measures  nowr  in  use,  to  one  sim- 
ple and  uniform  system,  that  should  he  understood  by  every 
one;  and  we  should  therefore  he  happy  to  find  the  subject 
taken  up  by  the  English  parliament,  being  well  worthy  of  its 
serious  attention. 


Table  of  the  Proportion  of  Long  Measures  of  different  Nations 
to  the  English  Foot ; which,  for  the  sake  of  comparison,  is 
supposed  to  be  divided  into  1000  parts. 


English  foot 
Paris. ...... 

Venetian  . . . 
It  hi  n!  and  ... 
Strasburgh  . 
Nuremberg . 
Danlzic  . ... 

Danish 

Swedish  . ... 


1000 

1068 

1162 

1033 

951 

1000 

944 

1042 

977| 


Digitized 
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Different  Itinerary  Measures. 

A French  league  about  2*  English  miles. 


A German  nulc,,,,.,...  4 Ditto. 

A Dutch  mile 3}  Ditto. 

An  Italian  inile ft  Ditto. 

A Spanish  league. ......  3|  Ditto. 

A Russian  verst I Ditto. 


Standard  o/' Measure.  Various  attempts  have  been  made  1 
I . •,  different  mathematicians  to  find  a perpetual  standard  of  | 
measure,  which  might  be  referred  to  at  any  lime  and  under  any 
circumstance,  supposing  the  standard  in  present  use  to  t>c  lost. 
The  above  metric  system  of  the  French  is  founded  on  this  prin- 
ciple; the  terrestrial  arc,  from  the  equator  to  the  pole,  being 
taken  as  the  standard  of  universal  comparison. 

Measure,  in  Geometry, denotes  any  quantity  assumed  as  one 
or  unity,  to  which  the  ratio  of  the  other  homogeneous  or  similar 
quantities  is  expressed. 

Measure  of  Wood  far  Firing,  is  usually  the  cord,  four  feet 
high,  as  many  broad,  and  eight  long ; this  is  divided  into 
two  half  cords,  called  the  ways,  and  by  tho  French  membruret 
from  the  pieces  stock  upright  to  bound  them  ; or  voyes,  as  being 
supposed  half  a waggon  load. 

Measure  for  Horsts , is  tho  band,  which  by  statute  contains 
four  inches. 

MEAT,  the  Preservation.  The  Moors  have  an  easy 
method  of  preparing  flcs'i-mcat,  without  spices,  and  very  little 
salt,  to  keep  it  good,  and  always  ready  for  eating,  for  two  or 
three  years  in  toe  warmest  climates.  The  meat  thus  prcpa.ed 
is  called  elcholle , and  is  made  of  beef,  mutton,  or  camel’s  flesh, 
hut  chiefly  of  beef.  It  is  first  uniformly  cut  in  long  slices,  well 
salted,  and  suffered  to  lie  twenty-four  hours  in  the  pickle.  It 
is  then  removed  from  thoso  tubs  into  others  filled  with  fresh 
water,  where  it  remains  fur  a night ; it  is  next  taken  out,  and 
hung  on  cords  in  the  auo  to  dry.  When  thoroughly  dry  and 
hard,  it  is  cut  into  pieces  three  inches  long,  and  thrown  into  a 
pan  or  cauldron  of  boiling  oil  and  snet  sufficient  to  cover  it ; 
thus  it  is  heiled,  till  it  be  very  clear  and  red  on  cutting  it, 
when  it  is  again  taken  out.  and  set  to  drain.  After  having 
undergone  this  process,  it  stands  to  cool,  while  jars  are  pre- 
pared for  storing  It ; at  the  same  time  pouring  upon  it  the 
liquid  in  which  it  was  boiled  or  fried  ; and  as  soon  as  it  is 
thoroughly  cold,  the  vessels  arc  closely  stopped.  Preserved 
in  this  manner,  it  will  remain  hard,  and  keep  good  for  two 
years;  the  hardest  is  considered  the  best  and  most  palatable. 
Thus  it  is  brought  to  the  tabic  by  the  Moors,  after  having  been 
stewed  or  fried,  seasoned  cither  with  garlic,  or  the  juice  of 
lemon,  and  is  considered  an  excelleot  dish.  Meat  is  also  pre- 
served by  the  pyroligneous  acid.  See  Acid. 

MECHANICAL,  an  epithet  applied  to  whatever  relates  to 
mechanics:  Thus  wc  say,  mechanical  powers,  causes,  Ac-  The 
mechanical  philosophy  is  the  same  with  what  is  otherwise  called 
eorpuscular  philosophy,  which  explains  the  phenomena  of  nature, 
and  the  operations  of  corporeal  things,  on  the  principles  of 
mechanics;  rtz-  the  motion,  grnvity,  arrangement,  disposition, 
greatness  or  smallness,  of  the  parts  which  compose  natural 
bodies.  This  manner  of  reasoning  is  much  used  in  medicine  ; 
and,  according  to  Dr.  Quincy,  is  the  result  of  a thorough 
acquaintance  with  the  structure  of  animal  bodies:  for  con- 
sidering an  animal  body  as  a composition  out  of  the  same  mat- 
ter from  which  all  other  bodies  are  formed,  and  1o  have  all 
those  properties  which  concern  a physician’s  regard,  only  by 
virtue  of  its  peculiar  construction;  it  naturally  leads  a person 
to  consider  the  several  parts,  according  to  their  figure,  con- 
texture, and  use,  either  as  wheels,  pulleys,  wedges,  levers, 
screws,  cords,  canals,  strainers,  ko.  For  which  purpose,  con- 
tinues he,  it  is  frequently  found  helpful  to  design  in  diagrams, 
w hatsoever  of  that  kind  is  under  consideration,  as  is  customary 
in  geometrical  demonstrations. 

Mechanical,  in  Mathematics,  denotes  a construction  of 
some  problem,  by  the  assistance  of  instruments,  as  the  dupli- 
enture  of  the  cube  and  quadrature  of  the  circle,  io  contradis- 
tinction to  that  which  is  done  in  an  accurate  and  geometrical 
manner. 

Mechanical  Curve,  is  a curve,  according  to  Descartes, 
which  cannot  be  defined  by  any  algebraic  equation ; and  so 


stands  contradistinguished  from  algebraic  or  geometrical 
curves.  Leibnits  and  others  call  these  mechanical  curves 
transcendental,  and  dissent  from  Descartes,  in  excluding  them 
out  of  geometry.  Leibnits  found  a new  kind  of  transcendental 
equations,  where  these  curves  arc  defined : but  they  do  not 
continue  constantly  the  same  in  all  points  of  the  curve,  as 
algebraic  ones  do.  See  Transcendental. 

Mechanical  .Solution  of  a Problem,  is  either  when  the  thing 
is  done  by  repeated  trials,  or  when  lines  used  in  the  solution 
arc  not  only  truly  geometrical,  or  by  organical  construction. 

MECHANICS,  that  branch  of  practical  mathematics,  which 
considers  motion  and  moving  powers,  their  natuic  and  laws, 
wish  their  effect  in  machines.  AY#  Machine.  The  term  is 
equally  applied  to  the  dortiinc  of  equilibrium  of  pow  ers,  more 
properly  called  statics,  and  to  that  science  which  treats  of  the 
generation  and  communication  of  motions,  which  constitutes 
dynamics,  or  mechanics  atiictly  so  called.  1 his  science  is 
divided  by  Newton  into  practical  and  rational  mechanics,  the 
former  of  which  relates  to  iho  mechanical  powers;  vis.  the 
lever,  balance,  wheel  ar.J  axis,  pulley,  wedge,  screw,  inclined 
plane,  and  funicular  machine : and  the  latter,  or  rational  me- 
chanics, to  the  theory  of  motion  ; shewing  when  the  forces  or 
powers  are  given,  how  to  determine  the  motion  that  will  resnlt 
from  them ; and  conversely,  when  the  circumstances  of  the 
motion  are  given,  how  to  trace  the  forces  or  powers  from  which 
they  arise.  Leslie,  in  his  course  of  natural  philosophy,  incor- 
porates mechanics  with  those  other  branches  of  natural  science 
which  unfold  the  general  principles  that  connect  the  events  of 
the  material  world.  The  science  of  mechanics  having  thence 
for  its  object  the  consideration  of  machines,  their  elements, 
principles  of  action,  and  methods  of  operation,  we  may  divide 
them  into  two  classes — those  that  are  general,  and  such  as  arc 
particular:  To  the  former  belong  the  concentrator  of  force, 
and  the  engine  of  oblique  action,  which,  when  composed  of 
connected  cords,  has  been  named  the  funievlar  machine ; — to 
the  latter  belong  the  lever,  the  wheel  and  nxlc,  the  inclined 
plane  and  screw,  the  wedge,  and  the  pulley,  commonly  called 
the  simple  mechanical  powers. 

Mechanics,  according  to  tl.e  ancient  sense  of  the  word,  con- 
siders only  the  energy  of  organa,  or  machines.  The  authors 
who  have  treated  the  subject  of  mechanics  systematically,  have 
observed,  that  all  machines  derive  their  efficacy  from  a few 
simple  forms  and  dispositions  that  may  he  given  to  the  organa, 
which  are  interposed  between  the  agent  and  the  resistance  to 
be  overcome;  and  to  those  simple  forms  they  have  given  the 
name  of  mechanical  powers,  simple  powers,  or  simple  machines. 
The  practical  uses  of  the  several  mechanical  powers  were  un- 
doubtedly known  lo  the  ancients,  but  they  were  almost  wholly 
unacquainted  with  the  theoretical  principles  of  this  science  till 
a very  late  period;  and  it  is,  therefore,  not  a little  surprising 
that  the  construction  of  machines,  or  the  instiuments  of  me- 
chanics, should  have  been  pursued  with  such  industry,  and 
carried  by  them  to  such  perfection.  Vitruvius,  in  his  tenth 
book,  enumerates  several  ingenious  machines,  which  had  then 
been  in  use  from  time  immemoral.  We  find,  that  for  raising  or 
transporting  heavy  bodies,  they  employed  most  of  the  means 
which  are  at  present  commonly  used  for  that  purpose,  such  as 
the  crane,  the  inclined  plane,  the  pulley,  Ac. ; but  witti  the 
theory  or  true  principles  of  equilibrium  they  seem  to  have 
been  unacquainted  till  the  time  of  Archimedes.  When,  how- 
ever, we  consider  the  vast  gigantic  undertakings  of  tbe  ancients, 
we  cannot  help  believing  that  their  genius  supplied  them  with 
many  engines  of « hich  wc  now  know  nothing ; though  we  far  sur- 
pass them  in  numerous  methods  of  abridging  human  labour  and 
the  application  of  force.  Yet  from  the  time  of  Archimedes  till 
the  sixteenth  century,  the  theory  of  mechanics  remained  as 
that  prince  of  science  left  it.  Stcvcnna  a Fleming,  Galileo, 
Torricelli,  Descartes,  Huygens,  Wallis,  Wren,  Newton,  Leib- 
nits, Dechales,  Onghtrod.  Kcil,  Delahire,  Lagrange.  Atwood, 
Prony,  Emerson,  Watt,  Gregory,  Young,  Ac.  have,  in  succes- 
sion, since  the  period  to  which  we  have  alluded,  explained  and 
applied  the  principles  of  this  civilizing  science  in  a wonderful 
manner. 

The  Lever,  which  consists  of  an  inflexible  bar  ABC,  (see 
the  Plate,  fig.  20.)  either  straight  or  bent,  resting  on  a point 
C,  called  the  fulcrum , the  pouer  being  applied  at  tbe  end  A of 
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the  arm  AC,  to  raise  a weipht  at  tlie  end  B of  the  other  arm 
C B.  Throwing  out  of  view  the  weight  of  the  lever  itself,  and 
supposing  it  to  he  at  first  horizontal;  let  it  shift  into  the  proxi- 
mate position  A' CIV.  The  minute  arcs  A A'  and  UJV  thus 
described  may  be  regarded  as  tangents,  and,  consequently, 
while  the  power  P descends  vertically  through  the  space  A A', 
the  weight  W rises  through  the  space  B B' ; wherefore  the  | 
opposite  momenta  being  equal,  P x A A'  — W x B B',  and 
P : W t : BB'  : A A'  ; : BC:  A C,  or  the  power  and  weight 
are  inversely  as  their  distance  from  the  fulcrum.  Levers  arc 
usually  distinguished  into  three  kinds,  according  to  the  rela- 
tive position  of  the  power,  the  weight,  and  the  fulcrum.  1, 
When  the  fulcrum  I),  (fig.  1.)  lies  between  the  power  P and 
tho  weight  W.  This  kind  includes  the  crow  and  handspike, 
pincers,  and  scissars.  The  toothed  hammer  is  only  a bent 
lever  of  this  kind.  Its  invention  was  in  mythology  ascribed  to 
Neptune,  his  trident  being  only  a three-pronged  crow.  The 
arm  B C is  commonly  longer  than  A B,  and  consequently  the 
weight  W exceeds  the  power  P.  The  number  of  times  which 
the  weight  contains  the  power,  is  always  culled  the  mechanical 
advantage  or  purchase. 

In  making  experiments  with  this  machine,  tho  shorter  arm 
AB  must  be  as  much  thicker  than  the  longer  arm  BC  as  will 
be  sufficient  to  balance  it  on  the  prop  D.  This  supposed,  let 
P represent  a power  whose  weight  or  purchase  is  equal  to  1 
pound,  and  let  the  weight  of  W equal  12  pounds,  then,  if  the 
power  be  twelve  times  as  far  from  the  fulcrum  as  the  weight  is, 
they  will  exactly  counterpoise ; and  a small  addition  of  pur- 
chase to  the  power  P will  force  it  down,  and  raise  the  weight 
W ; and  the  velocity  with  which  the  power  descends  will  be  to 
the  velocity  with  which  the  weight  rises,  as  12  to  1 ; that  is, 
directly  as  their  distances  from  the  fulcrum,  and,  consequently, 
as  the  spaces  through  which  they  move.  Hcncc,  a man,  who, 
by  his  natural  strength,  without  the  help  of  any  machine,  could 
support  a hundred  weight,  will  by  the  help  of  this  lever  be 
enabled  to  support  twelve  hundred.  If  the  weight  be  less,  or 
the  power  greater,  the  fulcrum  may  be  placed  so  much  farther 
from  the  weight;  and  then  it  can  he  raised  to  a proportionally 
greater  height.  For,  universally,  if  the  intensity  of  the  weight 
multiplied  into  its  distance  from  the  fulcrum,  be  equal  to  the 
intensity  of  the  power  multiplied  into  its  distance  from  the  ful- 
crum, the  power  and  weight  will  exactly  balance  each  other; 
and  a little  addition  to  the  power  will  raise  the  weight.  Thus, 
in  the  present  instance,  the  weight  W is  12  pounds,  and  its 
distance  from  the  fulcrum  1 inch ; and  12  multiplied  by  1 is  12; 
the  power  P is  equal  to  1 pound,  aud  its  distance  from  the 
prop  is  12  inches,  which  multiplied  by  I is  12  again ; and 
therefore  there  is  an  equilibrium  between  them-  So,  if  a power 
equal  to  2 pounds  bo  applied  at  the  distance  of  G inches  from 
the  fulcrum,  it  will  just  balance  the  weight  W ; for  G x 2 “ 12, 
as  before ; and  a power  equal  to  3 pounds  placed  at  4 inches’ 
distance,  would  be  the  same;  for  3 x 12;  and  so  on  in 
proportion. 

The  statera,  or  Roman  steelyard,  explained  under  tho  word 
Balance,  and  osed  for  finding  the  weights  of  different  bodies 
by  one  single  weight  placed  at  different  distances  from  the  ful- 
crum or  centra  of  motion  D,  (fig.  0,)  is  a lever  of  this  kind. 
For,  if  a weight  be  hung  at  A,  the  extremity  of  tho  shorter  arm 
D (I  is  of  such  a weight  as  exactly  to  counterpoise  the  longer 
arm  D X ; if  this  arm  bo  divided  into  any  number  of  equal 
parts,  each  equal  to  O D,  the  single  weight  P will  serve  for 
weighing  any  thing  as  heavy  as  itself,  or  as  many  times  heavier 
as  there  arc  divisions  in  the  arm  D X,  or  any  quantity  between 
its  own  weight  and  that  quantity.  As  for  example : If  P — I 

oil nd,  bo  placed  at  the  first  division  I in  the  arm  D X,  it  will 

glance  1 pound  in  the  scale  at  W ; if  it  bo  removed  to  the 
seeond  division  at  2,  it  will  balance  2 pounds  in  tho  scale  W ; 
if  to  the  third,  3 pounds ; and  so  on  to  the  end  of  the  arm  D X. 
If  each  of  theso  integral  divisions  be  subdivided  into  as  many 
cqnal  parts  as  a pound  contains  ounces,  and  tho  weight  P he 
placed  at  any  of  these  subdivisions,  so  as  to  counterpoise  what 
is  in  the  scale,  the  pounds  and  odd  ounces  therein  will  by  that 
means  be  ascertained. 

2.  When  the  weight  W lies  between  the  fulcrum  G and  the 
power  P,  (fig.  2.)  This  kind  includes  the  crow  in  its  more 
general  application,  the  baker's  and  druggist’s  knife,  the  com* 
06. 
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mon  door,  the  wheel-harrow,  nul-crackers,  and  oars.  In  this, 
ns  well  as  the  former,  the  advantage  gained  is  os  the  distance 
of  the  power  to  the  distance  of  the  weight  from  the  fulcrum: 
for  the  respective  velocities  of  the  power  and  weights  are  in 
that  proportion;  and  they  will  balance  each  other  when  the 
intensity  of  the  power,  multiplied  by  its  distance,  is  equal  to 
the  intensity  of  the  weight  multiplied  by  its  distance.  Thus,  if 
A B,  be  a lever  on  which  the  weight  W of  G pounds  hangs  at 
the  distance  of  1 inch  from  the  prop  G,  and  n power  P.  equal 
to  the  weight  of  1 ounce,  bangs  at  the  end  B,  6 inches  from  G, 
by  the  cord  C D going  over  the  fixed  pulley  E,  the  power  will 
merely  support  the  weight:  and  a small  addition  to  the  power 
will  raise  the  weight  I inch  for  every  G inches  that  the  power 
descends.  This  lever  shews  the  reason  why  two  men  carrying  a 
burden  upon  a stick  between  them,  bear  unequal  shares  of  tho 
burden  in  the  inverse  proportion  of  their  distances  from  it.  For 
the  nearer  cither  of  them  is  to  the  burden,  the  greater  share  lie 
bears  of  it : and  if  he  goes  directly  under  it,  he  bears  the  whole. 
So  if  one  roan  be  at  G,  and  the  other  nt  B,  having  a polo  or 
stick  A H resting  on  their  respective  shoulders  ; if  the  burden 
be  five  times  nearer  G than  A,  the  man  G will  bear  five  limes  as 
much  as  II.  If  the  load  G he  only  placed  upon  the  pole  PW, 
as  in  fig.  20,  a vertical  from  the  centre  of  gravity  G,  will  in 
going  up  a hill  divide  the  apace  uncqnally  at  C,  and  the  lower 
person  must  therefore  suffer  a greater  strain.  Two  horses  of 
unequal  strength  may  yet  be  yoked  to  draw  equally,  by  a pro- 
portionate division  of  the  bar-  This  is  partly  effected  in  the 
ordinary  way,  by  attaching  the  perch  to  a short  projection 
from  the  middle  of  the  bar.  To  langc  a number  of  men  along 
the  arms  of  a pole,  for  the  purpose  of  transporting  heavy  loads, 
is  very  unskilful,  though  frequently  done  iu  this  country.  Those 
who  are  nearest  must  evidently  take  the  greatest  share  of  the 
burden,  while  the  remote  bearers  have  not  tho  means  of  exert- 
ing their  strength.  The  method  practised  in  the  East  is  much 
preferable,  the  strain  being  successively  subdivided  by  a sys- 
tem of  levers  crossing  each  other. 

3.  When  the  power  P is  applied  (fig.  3)  between  the  fulcrum 
E and  the  weight  W.  To  this  kind  belong  the  sheep-shears. 
It  has  a mechanical  disadvantage,  hut  admits  of  a proportion- 
ally wider  motion.  The  bones  of  animnls  are  therefore  levers 
generally  of  this  sort,  pulled  by  the  moderate  contraction  of 
muscles  inserted  nearer  their  joiuts  or  centre  of  motion  than 
the  centre  of  gravity  of  the  weight  to  be  raised.  That  there 
may  he  a balance  in  this  lever,  between  the  power  and  the 
weight,  tho  intensity  of  the  power  must  exceed  the  intensity  of 
the  weight  just  as  much  as  the  distance  of  the  weight  from  the 
prop  exceeds  the  distance  of  the  power.  For  example,  1 
pound  placed  three  times  as  far  from  the  prop  E as  the  power  P 
acts  at  F,  by  the  eord  C going  over  the  fixed  pulley  D,  the 
power  must  bo  equal  to  3 lbs.  to  support  the  weight  of  I lb. 
Upon  the  principle  of  this  lever,  wc  sec  men  raise  ladders 
against  a wall,  aud  also  the  wheels  of  a clock  move,  kccausu 
their  moving  power  acts  upon  them  near  the  centre  of  motion 
by  means  of  a small  pinion  which  is  the  fulcrum. 

The  Hen t letter,  differs  in  nothing  from  the  first,  except  in 
being  bent  for  the  sake  of  convenience.  ABC,  fig.  4,  is  a 
lever  of  this  sort,  bent  at  C,  which  is  its  fulcrum  or  centre  of 
motion.  P is  the  power  acting  upon  the  longer  arm  A C at  F, 
by  means  of  the  cord  D E going  over  the  pulley  G ; and  W is 
a weight  or  resistance  acting  upon  the  end  11  of  the  shorter 
arm  C B.  If  the  power  is  to  the  weight  as  C B : C F,  they  arc 
in  equilibrium  ; for  if  W :=  5 lbs.  acting  at  the  distance  of  1 
foot  from  the  centre  of  motion  C,  and  P = 1 lb.  acting  at  F, 
6 feet  from  the  centre  C,  the  power  and  weight  will  just  balance 
each  oilier. 

The  Univtreal  Lever,  is  occasionally  used  for  raising  weights, 
but  more  commonly  for  dragging  logs  to  the  saw-pit.  This  is 
effected  by  annexing  to  the  end  of  the  short  arm  two  daws, 
which  work  alternately  in  the  teeth  of  a rachct  wheel.  In  fact, 
the  wheel  and  pinion  are  but  an  extension  of  the  lever. 

One  of  the  most  ordinary  and  yet  useful  applications  of  the 
lever,  is  to  weigh  substances,  or  to  compare  their  weights  by 
means  of  a standard,  as  shewn  in  fig.  5,  where  the  common 
balance,  though  less  expeditious  than  the  steelyard,  as  shewn 
in  fig.  0,  is  yet  capable  of  greater  accuracy.  As  it  has  equal 
arms  C E,  DE,  it  requires  a aeries  of  intermediate  weights, 
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which  arc  thrown  into  cither  scale  A or  B,  and  the  whole  is 
suspended  on  the  pivot  or  fulcrum  E.  H is  a mere  hook  by 
« hich  to  suspend  the  machine.  F«r  philosophical  purposes, 
the  easiest  way  is  to  reckon  always  by  grains.  The  grouictri- 
cal  progression  I,  2,  4,  8.  16.  32,  01,  &c.  forms  the  simplest 
arrangement ; but  it  will  be  found  more  convenient  to  follow 
the  decimal  division,  and  the  successive  sets  of  I,  2,  3,  ami 
4:  10,  20,  .”.0,  and  40;  100,  200,  300,  and  400;  1000,  20<H>, 
3000,  and  4000,  kc.  would  save  much  trouble  in  adding  up  the 
weights. 

A False  Balance  has  one  arm  somewhat  longer  than  the 
other.  But  the  fraud  is  easily  drt-ctcd,  by  interchanging  the 
places  of  the  weight,  and  the  subMancc  lobe  weighed  ; for  the 
weight  assigned  will  then  be  dinijiisbed,  in  the  same  propor- 
tion as  it  was  before  augmented.  It  perhaps  deserves  remark, 
that  the  true  weight  is  rather  less  than  half  the  sum  of  those 
opposite  indications.  Suppose  B I>  (fig.  21)  to  represent  the 
true  weight,  and  let  B 1>  be  to  B A in  the  ratio  of  the  arms  of 
the  fraudulent  balance;  having  completed  the  semicircle,  it  is 
evident  that  A B will  indicate  the  weight  of  the  substance  when 
placed  in  the  scale  of  the  longer  arm.  and  BC  its  weight  when 
suspended  from  the  shorter  arm.  But  B D is  less  than  the 
radius,  or  the  arithmetical  mean  between  A 11  and  11 C.  Since, 
from  the  property  of  the  semicircle,  B I)  is  a mean  propor- 
tional or  geometrical  mean  between  A 11  and  BC,  the  true 
weight  of  any  body  might  be  discovered  cveu  by  means  of  • 
false  balance.  Let  it  be  weighed  first  in  one  scale,  and  then 
in  the  other;  and,  the  results  being  multiplied  together,  the 
•quire  root  of  their  product  will  give  the  accmatc  value. 
Every  correct  balance  must,  therefore,  have  arms  of  precisely 
equal  lengths,  or  have  its  fulcrum  placed  equally  distant  from 
the  extreme  points  from  whieh  the  scales  arc  suspended.  But 
the  delicacy  of  the  instrument  depends  cm  the  proximity  of  its 
fulcrum  to  the  straight  line  joining  those  two  points.  To  pre- 
serve a stable  equilibrium,  however,  it  must  occupy  a position 
somewhat  above  that  line.  The  beam  should  be  strong  and 
light,  its  preferable  form  consisting  bonce  of  two  hollow  cones  : 
it  should  turn  with  a line  koife-CtlgO  upon  a plate  of  ngalr, 
lolishcd  crystal,  or  hard  steel ; and  fho  sralcs  should  likewise  ' 
re  hooked  from  sharp  edges.  The  sensibility  is  further  nug-  I 
located,  and  the  risk  of  injury  obviated,  by  various  oilier 
contrivances,  some  of  which  we  have  already  noticed  in  treat- 
ing upon  this  useful  domestic  machine. 

The  Wheel  and  Axle,  (fig.  7.)  is  reckoned  the  next  mechanical 
power,  and  it  consists  merely  of  a wheel  All  attached  to  a 
small  cylinder  C 1)  moving  about  the  same  centre;  the  power 
is  applied  to  the  circumference  of  the  wheel,  mid  the  weight  \V 
to  be  raised  lias  a cord  K lapped  about  the  cylinder.  This  in- 
strument may  hence  be  regarded  as  a continued  lever.  The 
power  is,  therefore,  to  the  weight,  ns  the  radius  of  Hie  axle  is 
to  that  of  the  wheel;  or.  if  the  principle  of  virtual  velocities  be  I 
preferred,  the  power  and  weight  arc  inversely  as  tho  circum- 
ferences of  the  wheel  and  of  its  axle.  If  the  circumference  of 
the  wheel  be  eight  limes  that  of  the  axle,  then  a power  P rz 
lib.  hanging  by  the  cord  I,  which  laps  over  the  wheel,  will 
balance  a weight  W " Bibs,  hanging  by  the  rope  K,  which 
goes  round  the  axle.  If  spokes  S.  S,  S,  or  arms,  he  applied  to  ' 
the  wheel,  the  circumference  described  by  these  must  be  con- 
sidered as  the  circle  of  action.  In  this  sort  of  machines  it  is 
requisite  to  have  a ratchet  wheel  on  the  end  of  the  axle  C,  with 
n catch  to  fall  into  its  teeth;  which  will  at  any  time  suppoit  the 
weight,  and  keep  it  fiom  descending,  if  the  person  who  turns 
the  handle  should,  through  inadvertency  or  carelessness,  quit 
bis  hold  while  the  weight  is  raising.  Thus,  by  this  means,  the 
danger  is  prevented  w hich  might  otherwise  happen  by  the  run- 
ning down  of  the  weight  when  left  at  liberty. 

As  varieties  of  the  same  instrument,  we  may  name  the  Cap- 
stan or  Windlass,  and  the  Common  Gin-  In  the  latter,  the  rope 
which  draws  up  the  weight  is  wound  about  a drum,  with  a long 
projecting  arm,  which  a horse  puls  in  motion  by  Heading  round 
a circular  path.  Of  a similar  nature  is  the  crane,  driven  hy- 
men or  cattle,  walking  within  its  circumference;  but  here  the 
purrhase  is  only  in  the  ratio  of  the  distuncc  of  the  point  of  im- 
pulsion from  a vertical  through  the  centre  of  the  wheel,  to  the 
radius  of  tho  axle.  The  wheel  and  axle  may  turn  also  on  dif- 
ferent centres,  and  have  their  circumferences  connected  in 


mutual  action,  either  by  means  of  a belt  or  strap,  or  by  tho 
indentation  of  a system  of  cogs  or  teeth.  This  arrungement  is 
usually  called  Wheel  and  Fimon.  The  wheel  has  sometimes 
its  axle  of  a tapered  or  conical  shape,  which  gives  it  a varying 
purchase.  This  construction  is  adopted  in  the  fusee  of  n 
watch,  and  is  likewise  employed  advantageously  in  raising 
minerals,  by  an  uniform  pull  from  very  deep  pits,  the  rope  at 
its  greatest  length  being  coiled  about  tho  narrow  end  of  the 
axle,  and  advancing  towards  the  wide  end  as  it  shortens. 

The  Double  Capstan  is  n very  ingenious  contrivance,  origi- 
nally brought  from  China,  for  augmenting  in  any  degree  the 
efficacy  of  the  wheel  and  axle,  without  reducing  its  strength. 

It  con.- i-.lv  of  tWO  conjoined  cylinders  of  nearly  equal  diame- 
ters, turning  about  the  same  axis,  the  weight  being  supported 
by  the  loop  of  a very  long  cord,  of  which  one  end  uncoils 
from  the  smaller  cylinder,  while  the 
other  end  laps  constantly  about  the 
larger  cylinder,  as  represented  in 
the  annexed  figure.  The  elevation 
of  the  weight  at  cnch  revolution  is 
therefore  equal  to  half  the  difference 
Let  ween  the  two  circumferences,  and 
the  effect  of  the  arrangement  is  the 
same  as  if  the  cord  sustaining  the 
weight  had  been  wound  about  a cylin- 
der, which  has  a circumference  merely 
equal  to  that  quantity.  The  mecha- 
nical ndvnulngc  of  I lie  instrument, 
combined  with  its  pulley,  is  hence  in 
the  ratio  of  live  diameter  of  the  larger 
evlinder  to  half  its  excess  above  that 
of  the  smaller  one.  Nearly  the  same 
v fleet  is  procured,  by  employing  n 
single  conical  axle ; one  part  of  the 
tram  of  curd  unrolling  itself  from  the 
smaller  end.  while  the  other  part  is 
roiled  up  towards  the  larger  end. 

The  Tulip  consuls  either  of  one  moveable  pulley,  or  a sys- 
tem of  pulleys;  some  in  a blot  k or  case  which  is  fixed,  and 
others  in  n bloc  k which  is  moveable, and  rises  with  the  weight. 
For  though  a single  pulley  that  only  turns  on  its  axis,  uud 
moves  not  out  of  its  place,  may  serve  to  change  the  direction 
of  the  power,  yet  it  ran  give  no  mechanical  advantage  thereto  ; 
but  is  only  ns  the  beam  of  a balance,  whose  arms  arc  of  equn| 
length  and  weight.  Thus  A.  lig.  8,  is  a single  pulley,  and  if  it 
support  the  equal  weights  P mid  W,  the  cord  B 11  to  whit!* 
they  are  appended,  is  equally  stretched  throughout,  ami  the 
pulley  A sustains  both  the  weights,  or  is  draw n with  a (diets 
equal  to  twice  P-  It  is  properly  but  another  form  of  the 
balance. 

In  the  pulley,  fig  8.  No.  2,  a power  of  one  (P  I,)  will  sustain 
twice  its  weight,  (\V  2.)  the  cord  h B being  stretched  with  a 
power  of  I.  and  the  pail  from  A to  P with  an  equal  power. 

In  a combination  of  three  moveable  pulleys,  A BC.  fig. 9.  con- 
nected by  three  distinct  cords,  each  fastened  al  one  end  to  an 
immoveable  block  above,  the  power  of  the  whole  is  discovered 
by  supposing  two  surb  weights,  P and  W,  suspended  so  as  to 
keep  the  machine  in  equiiibrio,  anil  then  beginning  with  thr 
least  weight  or  power  P.  and  considering  what  force  each  sepa- 
rate pulley  sustains.  Thus  if  P be  one  pound,  Ihe  cord  which 
sustains  it  acts  at  its  other  cud  upon  the  fixed  block  above, 
and  is  consequently  re- acted  upon  by  a force  equal  to  one 
pound;  and  tho  policy  A.  as  in  Gg.  8.  is  drawn  with  a force 
equal  to  two  pounds.  By  tracing  the  second  cord  in  the  same 
manner,  it  will  appear  that  the  pulley  II  is  drawn  with  twice 
the  forre  of  A.  or  four  pounds  ; and  C is  drawn  with  twice  the 
force  of  II,  or  H pounds.  So  that  the  purchase  of  this  machine 
is  such,  that  the  weight  W Ims  8 times  the  power  of  P. 

The  velocity  of  the  weight  to  that  of  the  power  is  tin  a simi- 
lar way  of  arguing)  thus:  ifP  descend  8 inches,  A will  ascend 
4 ; H,  2 ; and  C or  W,  1 inch,  so  that  the  velocities  are  reci- 
procally as  the  power  and  weight. 

Another  combination  of  pulleys,  whereof  two,  A and  B,  fip. 
10.  run  in  the  fixed  Mock  X ; and  two  others  C-  and  I>,  in  a 
moveable  block,  which  raise  the  weight  W ;by  pulling  Ihe  corrl 
at  P,  which  goes  successively  over  tho  pulleys  A,  D,  B,  C,  and 
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5 a fastened  to  the  fixed  blocks.  The  purchase  of  this  machine 
is  known  by  considering  that  the  cord  is  usually  stretched 
throughout  by  pulling  two  such  weights.  P and  W,  as  will  coun- 
terpoise each  other  : for  P is  sustained  by  the  single  cord,  and 
W by  four  fulds  of  the  same,  viz.  by  the  parts  o,  t,u,  kt;  so 
that  if  P be  one  pound,  W will  be  four  pounds. 

The  velocity  of  ihc  power  is  to  that  of  the  w eight  as  four  to  one, 
fur  if  P descend  four  inches,  the  parts  of  the  cord  at  A will  as- 
cend towards  t four  inches,  and  all  the  other  parts  of  the  cord, 
from  the  pulley  C , will  equally  follow  each  other,  and  C or  \V 
will  ascend  one  inch  towards  *;  or  the  four  parts  of  the  cord 
o,$,u,  It,  w ill  each  bo  shortened  one  inch. 

In  like  manner  may  the  purchase  of  any  other  combination 
of  pulleys  be  determined : and  it  will  always  happen,  that  the 
momenta  of  ihc  weight  and  power  will  he  equal,  as  in  other 
mechanics!  powers.  That  is,  if  any  power  will  raise  one  pound 
with  a certain  velocity,  the  same  power  will  raise  two  pounds 
with  half  that  velocity,  or  one  hundred  pounds  with  one  hun- 
dredth part  o^  that  velocity  , &c.  But  as  a s)  stem  of  pulleys 
has  no  gter.t  weight,  and  lies  in  a small  compass,  it  is  easily 
carried  about ; and  can  bo  npplied,  in  a great  many  cases,  for 
raising  weights,  where  other  engines  cannot ; but  they  have  a 
great  deal  of  friction  on  three  accounts: — I.  Because  the  diame- 
ters of  their  axes  bear  a very  considerable  proportion  to  their 
own  diameters.  2.  Because  in  working  they  are  apt  to  rub 
against  one  another,  or  against  tho  sides  of  the  blocks. 
3.  Because  of  the  stiffness  of  the  ropes  that  puss  over  and  under 
them. 

The  Inclined  Plane  is  chiefly  employed  to  facilitate  excava- 
tions, and  to  raise  the  materials  in  buildings;  and  tbo  advan- 
tage gained  by  it  is  ns  great  as  its  length  exceeds  its  perpen- 
dicular height.  Let  A B.  tig.  II.  be  u plane  parallel  to  the 
horizon,  nnd  C D a plane  inclined  to  it  ;and  suppose  the  whole 
Irngth  C Dtobe  three  times  as  great  as  the  perpendicular 
height  G/F.  In  this  caso  the  cylinder  E will  be  supported 
upon  the  plane  0 !>.  and  kept  from  rolling  down  upon  it.  by  a 
power  equal  to  a third  part  of  the  weight  of  the  cylinder. 
Therefore,  a weight  may  be  rolled  up  this  inclined  plane  with  a 
third  part  of  the  power  which  would  he  sufficient  to  draw  it  up 
by  the  side  of  an  apright  wall.  If  tho  plane  was  four  times  as 
long  as  it  is  high,  a fourth  part  of  the  power  would  be  sufficient ; 
and  so  on  in  proportion.  Suppose  a man  has  occasion  to  set  a 
weight  upon  an  eminence,  anil  the  weight  is  so  great  that  lie 
cannot  lift  it  by  his  natural  strength,  he  will  take  a long  stout 
plank,  or  something  equivalent  thereto,  nnd  setting  it  sloping, 
will  push  the  weight  before  him  np  the  plank,  to  the  place  de- 
signed to  set  it  in  ; and  such  plank,  nr  other  contrivance  like 
it,  is  an  inclined  plane.  Now  it  is  evident  that  the  shorter  this 
inclined  plane  is,  the  steeper  is  the  ascent ; and  the  longer 
the  plane  is,  the  ascent  must  be  the  easier.  It  is  plain 
also,  that  it  is  much  easier  to  push  a rolling  weight  E along  a 
level  A B.  fig.  12,  up  a hill  DC,  fig.  11,  that  rises  gently,  than  up 
a hill  A R,  fig-  13,  which  is  very  steep. 

Tho  force  wherewith  a rolling  body  descends  upon  an  inclined 
plane,  is  to  the  force  of  its  absolute  gravity,  l>y  which  it  would 
descend  perpendicularly  in  a free  space,  as  the  height  of  the  plane 
is  to  ils  length.  For  suppose  the  plauc  A II,  fig.  12,  to  he  paral- 
lel to  the  horizon,  the  cylinder  will  keep  at  rest  on  any  part  of 
the  plane  where  it  is  laid.  If  the  plane  he  so  elevated,  that  its 
perpendicular  height  from  D,  fig.  13,  is  equal  to  half  its  length  A II, 
the  cylinder  C will  roll  down  upon  the  plane  with  a force  equal 
to  half  its  weight ; for  it  would  require  a power  (acting  in  the 
direction  of  A B)  equal  to  half  its  weight,  to  keep  it  from  rol- 
ling. If  the  plane  DSt,  fig.  14.  be  elevated,  so  as  to  he  perpendi- 
cular to  thchorizon,  the  cy  linder  C would  descend  with  its  whole 
force  of  gravity,  because  tho  plane  contributes  nothing  to  its 
support  or  hinderance;  and  therefore  it  would  require  a power 
equal  to  its  whole  weight  to  keep  it  from  descending.  To 
the  inclined  plane  may  ho  redneed  all  hatchets,  chisel*,  ftc. 

Of  the  Wedge.  — The  fifth  mechanical  power  or  machine  is  the 
wedge,  which  may  be  considered  as  two  equally  inclined  planes 
DBF  and  O E F.  joined  together  at  their  bases  (EFO,  lig.  15; 
llien  I)  C is  the  whole  thickness  of  the  wedge  at  its  hack  A B C D 
where  the  power  is  applied  ; E F is  the  depth  or  height  or  the 
wedge;  DF  the  length  of  one  of  ils  sides,  equal  to  C F,  the 
length  of  (he  other  side;  nnd  O F is  its  sharp  edge,  which  is 


entered  into  the  wood  intended  lo  he  split,  by  the  force  of  a 
hammer  or  mallet  striking  perpendicularly  on  its  back.  Thus. 
A B,  fig.  10,  is  a wedge  driven  into  the  deft  C E D of  the  wood 
F G.  When  the  wood  does  not  cleave  at  any  distance  before 
the  wedge,  there  will  be  an  cquilibiium  between  the  power 
impelling  the  wedge  downward,  and  the  resistance  of  the  wood 
acting  agaiust  the  two  sides  of  the  wedge;  when  the  power  is  to 
the  resistance  as  half  the  thickness  of  tho  wedge  at  its  back  is  to 
the  length  of  cither  of  its  sides  : because  the  resistance  then  acts 
perpendicular  to  the  sides  of  the  wedges.  But  when  tho  resist- 
ance on  each  side  nets  parallel  to  the  back, the  power  that  balances 
the  resistances  on  both  sides  will  be  ns  the  length  of  the  whole 
bark  of  the  wedge  is  to  double  its  pcipcndiculnr  height-  When 
the  wood  cleaves  at  any  distance  before  the  w edge,  (as  it  gene- 
rally  docs,)  the  power  impelling  the  wedge  will  nut  be  to  the 
resistance  of  the  wood  as  the  length  of  the  bark  of  the  w edge 
is  to  the  length  of  both  ils  sides,  hut  as  half  the  length  of  the 
hack  is  to  the  length  of  either  side  of  the  deft,  estimated  from 
the  top  or  acting  part  of  tho  wedge.  For  if  we  suppose  tho 
wedge  to  be  lengthened  down  from  the  top  C D,  to  the  bottom 
of  the  cleft  at  E,  the  same  proportion  will  hold  ; namely,  that  the 
power  will  he  to  the  resistance  as  half  the  length  of  the  back  of 
the  wedge  is  to  the  length  ofeither  of  its  sides:  or,  which 
amounts  to  the  same  thing,  ns  the  whole  length  of  the  hack  is 
to  the  length  of  both  the  sides. 

The  wedge  is  a mechanical  power  of  singular  efficacy,  and 
the  percussion  by  which  its  action  is  obtained,  is  precisely  that 
force  which  we  can  with  the  greatest  convenience  almost  inde- 
finitely increase.  By  means  of  the  wedge,  the  walls  of  houses 
may  bo  propped,  rocks  split,  nnd  the  heaviest  ships  raised 
np.— operations  to  which  the  lever,  the  wheel  and  axle,  and  the 
pulley,  are  either  ill  adapted,  or  entirely  incompetent.  To  the 
wedge  are  referred  the  axe,  the  spade,  chisels,  needles,  knives, 
punches,  and.  in  short,  all  instruments  which,  beginning  with 
edges  or  points,  grow  gradually  thicker.  A saw  is  a number  of 
chisels  fixed  in  a line;  and  a knife,  if  its  edge  he  examined 
with  a microscope,  will  be  found  to  be  only  n line  saw. 

Of  the  Screw. — The  sixth  and  last  mechanical  power  which 
wc  have  to  notice,  is  the  screw.  The  screw,  strictly  speaking, 
consists  of  two  parts,  which  work  within  each  other.  One  of 
theseparts,  nnd  which  is  always  meant  when  the  word  screw 
is  used  alone,  is  a solid  cylinder, on  the  circumference  of  which 
is  cut  a spiral  groove  specifically  called  an  outside  or  convex 
screw.  The  other  part  is  a hollow  cylinder,  or  nt  least,  what- 
ever its  external  form  may  be,  it  contains  a cylindrical  hole, 

I within  which  is  cut  a spiral  groove  corresponding  to  that  of  the 
| convex  screw,  which  can  be  turned  within  it.  ami  the  spiral  pro- 
: jeetions  of  one  lock  Into  the  spiral  hollows  of  the  other.  For  the 
sake  of  necessary  contradistinction,  this  latter  partis  called  an 
inside,  a concave,  or  socket  screw,  when  spoken  of  generally. 

; without  reference  to  any  other  use  than  its  principal  one.  of  an 
' indispensable  companion  to  the  convex  screw  ; hut  when  it 
I consists  of  a small  piece  of  metal,  ns  for  drawing  tight  bolts  of 
. any  description,  it  is  most  commonly  called  a nut ; and  w hen 
j it  is  of  considerable  size,  ns  for  a large  pressor  vice,  it  is  usu- 
ally called  a box.  The  thread  of  a screw  is  its  spiral  projection  ; 
the  pace  or  step  of  a screw  is  the  distance  between  the  threads  ; 
and  the  groove  or  gorge  is  the  hollow  between  the  threads. 

To  obtain  an  idea  of  ihc  nature  of  the  screw,  and  of  its  affi- 
nity to  the  inclined  plane,  cut  apiece  of  paper  in  the  form  of  an 
inclined  plane,  or  half  wedge,  as  A BC,  tig-  17,  nud  then  w rap 
it  round  a cylinder,  fig.  It*:  the  edge  of  this  plane  or  paper 
will  form  a spiral  round  the  cylinder,  which  will  give  the  thread 
of  the  screw.  A screw  is  seldom  used  without  the  application 
of  a lever  to  assist  in  turning  it:  it  then  becomes  a compound 
machine  of  great  force,  either  in  compressing  the  parts  ofbodies 
together,  or  in  raising  great  weights.  As  the  lever  or  winch 
must  turn  the  cylinder  once  round  before  the  weight  or  resist- 
ance can  be  moved  from  one  spiral  winding  to  another,  or 
before  the  screw  working  in  ils  box  can  rise  or  sink  the  dis- 
tance between  the  threads,  as  from  a to  b,  therefore  as  much 
as  the  circumference  of  the  circlo  described  by  the  lever  is 
greater  than  the  pace  of  the  screw, or  distance  between  the 
threads,  *o  much  does  the  force  of  the  screw  exceed  the  motive 
force.  For  example,  suppose  the  pace  or  distance  of  tho 
' threads  to  be  half  an  inch,  and  the  length  of  the  lever  12  inches. 
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the  circle  described  by  the  extremity  of  the  lever  where  the 
power  acts,  will  bo  about  7G  inches,  or  162  half  inches,  conse- 
quently. 162  times  as  great  as  the  distance  between  two  conti- 
guous threads  ; therefore  if  the  intensity  of  the  power  at  the  end 
of  the  lever  be  equal  to  one  pound,  that  single  pound  will  ba- 
lance 162  pounds  acting  against  the  screw.  If  as  much  addi- 
tional force  be  exerted  at  is  sufficient  to  overcome  the  friction, 
tho  162  pounds  may  be  raised  ; and  the  velocity  of  the  power 
will  be  to  the  velocity  of  the  weight  as  152  to  1.  Hence  we 
may  clearly  perceive,  that  the  longer  the  lever,  and  the  nearer 
the  threads  to  one  another,  so  much  the  greater  is  the  force  of 
the  screw.  The  friction  of  the  screw  is  very  great,  but  we  are 
indebted  to  this  circumstance  for  a peculiar  advantage  in  the 
use  of  this  machine,  which  will  sustain  a weight,  or  press  upon 
a body  against  which  it  is  driven,  after  the  power  is  removed 
or  ceases  to  act.  To  enumerate  all  the  asea  of  the  screw, 
would  be  impossible.  Among  other  purposes,  it  is  applied  to 
great  advantage  for  measuring  or  subdividing  small  spaces; 
wben  thus  applied  it  is  called  a micrometer , which  may  be  made 
to  indicate  on  an  index  plate,  a portion  of  a turn,  advancing 
the  screw  less  than  the  fifty-thousandth  part  of  au  inch. 

The  threads  of  screws  are  differently  formed,  according  to 
tho  materials  of  which  they  are  made,  or  the  nso  for  which  they 
are  intended.  The  threads  of  wooden  screws  aro  generally 
angular,  that  they  may  rest  upon  a broad  base,  and  thereby 
base  their  strength  increased  to  the  utmost.  Small  screws, 
whatever  material  they  are  made  of,  are  generally  angular  also, 
not  ooly  for  tho  same  reason  as  the  wooden  ones,  but  because 
the  angular  thread  is  the  most  easily  made.  The  metal  screws 
which  arc  used  for  large  presses,  vices,  See.  have  generally  a 
square  thread,  a form  which  gives  great  steadiness  of  motion. 
A thread  of  which  tho  sides  are  parallel,  and  the  top  and  bot- 
tom a little  rounded,  is  perhaps  the  most  perfect  of  all  forms. 
In  the  common  screw,  to  which  the  preceding  observations  are 
exclusively  applicable,  the  (breads  arc  one  continued  spiral, 
from  one  end  to  the  other  ; but  where  there  are  two  or  more  se- 
rate  spirals  running  np  together,  as  in  the  worm  of  a jack,  or 
the  principal  screw  of  a common  printing  press,  the  descent  of 
the  screw  in  a revolution  will  be  proportionately  increased ; 
and  therefore  whatever  be  the  number  of  the  spirals,  they 
must,  in  calculating  the  power,  be  measured  and  reckoned  as 
one  thread. 

The  EndUn  Screw. — A screw  is  sometimes  cot  on  an  axle, 
to  serve  as  a pinion,  and  by  working  in  the  circumference  of  a 
wheel;  it  is  then  called  an  endlett eerew,  because  it  may  be 
turned  perpetually  without  advancing  or  receding,  that  is,  with- 
out any  other  motion  than  a rotatory  one.  The  threads  of  this 
screw  are  of  the  square  form,  and  fit  exactly  into  the  spaces 
between  the  teeth  of  a wheel,  which  teeth  are  cut  obliquely,  to 
answer  the  threads.  When  the  endless  screw  has  been  turned 
once  round,  the  wheel  has  only  made  a portion  of  a turn  equal 
to  the  distance  between  one  of  its  threads  ; that  is,  the  wheel 
has  moved  one  tooth  ; and  therefore  the  number  of  its  teeth  is 
always  the  same  as  the  number  of  the  revolutions  made  by  the 
screw  before  it  once  turned  round. 

The  construction  and  mechanical  advantage  gained  by  this 
screw  may  bo  best  illustrated  by  a figure  ; let  the  wheel  C, 
lig.  10,  have  nn  endless  screw  a A working  in  the  teeth  of  the 
wheel  D,  which  suppose  to  be  48  in  number.  It  is  plain,  that 
for  every  time  the  wheel  C and  screw  a A are  turned  round  by 
tbe  winch  A,  the  wheel  D will  be  moved  one  tooth  by  the  screw, 
and  therefore,  in  48  revolutions  of  the  winch,  tbe  wheel  D will 
be  turned  once  round.  Then,  if  the  circumference  of  a circle, 
described  by  the  handle  of  the  winch  A,  bo  equal  to  tbe  circum- 
ference of  a groove  e round  the  wheel  D.  the  velocity  of  the 
handle  will  be  48  times  as  great  as  the  velocity  of  any  given 
point  in  the  groove.  Consequently,  if  a line  G goes  round  the 
groove  e,  and  has  a weight  of  48  pounds  hang  to  it  below  the 
pedestal  EF,  a power  equal  to  one  pound  at  tbe  handle  will 
balance  and  support  the  weight.  To  prove  this  by  experiment, 
let  tbe  circumferences  of  the  grooves  of  the  wheels  C and  D be 
equal  to  one  another ; and  then  if  a weight  A,  of  one  pound,  be 
suspended  by  a line  going  round  the  groove  of  the  wheel  C,  it 
will  balance  a weight  of  48  pounds  hanging  by  the  line  G ; and 
a small  addition  to  tbe  weight  H,  will  cause  it  to  descend,  and* 
so  raise  up  the  other  weight. 


If  a line  G,  inslead  of  going  ronnd  the  groove  r of  tbe  wheel 
I),  goes  round  its  axle,  I,  the  power  of  the  machine  will  be  ns 
much  increased  as  the  circumference  of  tbe  groove  « exceeds 
the  circumference  of  the  axle:  which  supposing  it  to  be  six 
times,  then  one  pound  at  H will  balance  six  times  48,  or  288 
pounds,  hung  to  the  line  on  the  axle  ; and  henre  the  power  or 
advantage  of  this  machine  will  be  as  288  to  I.  That  is  to  say. 
a man,  who  by  his  natural  strength  could  lift  an  hundred 
weight,  will  be  able  to  raise  288  by  this  engine  The  use  of 
the  * ndless  screw  affords  a very  ready  means  of  greatly  dimi- 
nishing a rotatory  motion,  and  accomplishes  at  once  what 
would  otherw  ise  require  the  intervention  of  two  or  three  wheels  ; 
and  although  it  operates  slowly  by  a sliding  motion.  It  has  not 
probably  more  friction  than  any  of  the  less  simple  combinations 
which  might  be  employed  to  effect  the  same  object.  It  possesses 
the  advantage  too,  of  moving  a wheel  with  much  more  steadi- 
ness than  a pinion,  when  tbe  workmanship  of  both  is  of  equal 
quality.  This  circumstance  Is  not  so  much  rrgarded  by  me- 
chanics as  perhaps  it  ought,  and  therefore  the  endless  screw  is 
often  not  used  wben  it  would  be  advantageous.  The  principal 
restriction  to  the  use  of  this  screw  is.  Us  being  so  liable  to  wear 
when  its  motion  is  very  rapid : a rapid  motion,  therefore, 
should  not  be  assigned  to  it,  unless  it  be  made  of  hardened 
steel,  when  the  objection  will  be  less  forcible. 

The  coining  engine  consists  of  a screw  carrying  ponderous 
arms.  The  impulsion  accumulated  by  tbe  swing  produces  a 
stroke  similar  to  the  concentrator  of  force  ; but  the  violence  of 
the  blow  is  softened,  and  the  shock  partly  consumed,  by  the 
prolonged  friction  of  tbe  slanting  grooves  of  the  screw,  by  which 
the  stamper  advances  to  the  die. 

As  tbe  endless  screw,  working  in  the  teeth  of  a wheel,  has 
its  energy  multiplied  by  their  number,  it  is  evident  that  it  may 
act  at  once  on  two  ratchet  wheels  divided  almost  alike,  the 
difference  in  breadth  between  the  parallel  teeth  being  the  space 
of  exertion.  By  such  a contrivance,  which  also  reckons  the  revo- 
lutions, the  mechanical  purchase  might  be  carried  to  any  extent. 

The  Concentrator  of  Farce,  an  engine  that  exhibits  In  n 
striking  manner  the  accumulation  and  transfer  of  impulsion 
among  bodies,  may  be  regard- 
ed as,  next  to  Atwood's  inge- 
nious machine,  an  import- 
ant addition  to  illustrative 
philosophical  apparatus.since 
it  not  only  sheas  a elcar  light 
on  some  abstruse  parts  of  me- 
chanical theory  ;but  may  with 
advantage  be  directed,  in  a 
variety  of  important  cases,  to 
the  practice  of  the  arts.  The 
concentrator  consists  of  a 
ponderous  wheel,  composed 
of  a thin  circle  of  iron,  load- 
ed at  the  circumference  with 
a broad  swelling  ring  of  lead, 
and  fixed  to  a strong  steel 
axle.  To  thisaxlc  islikewiso 
attached  several  short  cy- 
linders of  different  diameters, 
the  smallest  formed  of  brass, 
and  divided  into  two  parts, 
that  are  capable  of  locking 
together  at  pleasure.  The 
axlo,  placed  in  a horizontal 
position,  moves  upon  gudge- 
ons on  tbe  top  of  a high  solid 
frame  ; and  the  machine  may 
be  set  in  motion  by  turning  a 
winch,  or  by  the  descent  of  a 
small  weight  fastened  to  a 
silk  Hue,  which  passes  over  a 
pulley,  and  Is  lapped  round 
one  of  the  barrels.  The  fig. 
represents  one  of  the  best  mo- 
dels that  has  yet  been  used, 
the  frame  being  five  feet  in 
height;  tbe  wheel  has  about  18  pounds  weight,  and  is  17  inchew 
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in  diameter,  while  the  diameters  or  the  successive  barrels  are  { 
only  6,4  and  2 inches.  The  principal  application  of  this  engine  : 
is  to  raise  from  its  platform  any  great  weight.  If  1 pound,  for 
instance,  in  descending  through  thirty  feet,  gradually  commu- 
nicate its  impression  to  the  wheel,  and,  the  instant  it  reaches 
the  ground,  the  detached  part  of  the  brass  barrel  should  lock, 
and  catch  hold  of  the  loop  of  acord  holding  half  a hundred  weight, 
or  56  pounds,  Uiis  mass  will  he  almost  immediately  lifted  up 
near  0 inches,  and  there  suspended.  But  what  is  remark- 
able, and  appears  at  first  sight  paradoxical,  the  ciTect  is  pre- 
cisely the  same  about  whatever  barrel  the  line  be  wound.  The 
result  is  quite  altrrcd,  when  different  descending  weights  are 
used,  the  elevation  produced  being  always  proportional  to  them. 
Thus,  the  descent  of  2 and  4 pounds  through  60  feet,  will  raise 
50  pounds  to  nearly  1 and  2 feet. 

It  is  not  difficult  to  explain  generally  these  effects.  Let  the 
descending  power  he  very  small  in  comparison  with  the  weight 
of  the  ponderous  wheel,  and  suppose  its  action  at  first  to  be 
exerted  at  the  riin.  This  rim,  in  which  is  condensed  the  entire 
mass,  will  now  describe  a space  equal  to  the  measure  of  de- 
scent. and  the  whole  power  may  he  considered  as  inciting  its 
revolution.  Consequently  the  square  of  the  velocity  acquired 
by  the  wheel  must  he  proportional  to  the  descending  power 
multiplied  into  the  space  through  which  it  falls.  When  the 
accelerating  force  acts  upon  a barrel  smaller  than  the  wheel,  the 
energy  exerted  at  the  rim  is  proportionally  diminished,  but  the 
space  described  by  it  is  augmented  in  the  same  ratio,  and 
therefore  the  square  of  the  velocity  resulting  from  those 
combined  causes  will  continue  unaltered.  The  sqoarc  of  the 
velocity,  or  measure  of  impulsion,  is  extinguished  by  the  efforts 
expended  in  raising  the  w eight ; wherefore  the  power  multi- 
plied into  the  quantity  of  descent  is  = the  wrigbt  x into  its 
corresponding  ascent.  Hence  the  power  and  the  weight  are 
inversely  proportional  to  the  spaces  which  they  severally 
describe. 

Leslie,  who  has  very  fully  examined  this  matter,  gives  a 
very  rigid  formula  in  exemplification  of  this  principle,  from 
which  be  shews  that  the  fall  ofSlbs  through  30  feet  would  lift 
600  lbs.  over  I inch  and  a third  part ; and  if  tho  force  be  accu- 
mulated, the  concentrator  will  prove  sufficient  to  start  tho 
greatest  load,  or  overcome  the  most  powerful  obstacle.  In- 
stead of  raising  great  weights,  the  concentrator  might  be 
adapted  to  tear  asunder  thick  wires  or  metallic  rods-  The 
power  exerted  will  then  be  inversely  as  the  spaces  through 
which  those  rods  stretch,  before  they  suffer  fracture.  The 
effects  will  consequently  be  augmented,  by  shortening  the 
lengths  of  the  rods.  To  the  bottom  of  the  engine,  screw  a 
strong  bar  above  4 feet  in  height,  and  to  this  fasten  rods  from 
G inches  to  a foot  long.  If  the  limit  of  extension,  which  pre- 
cedes the  final  disruption,  were  only  half  an  inch,  the  power 
exerted,  though  produced  by  the  descent  of  a single  pound, 
would  amount  to  about  15001b.  A rigid  and  unyielding  body 
is  hcnco  tho  most  easily  torn  or  broken.  But  tho  impetus 
accumulated  by  the  concentrator  may  be  wholly  consumed,  io 
merely  stretching  a very  elastic  substance  of  sufficient  length. 
If  a light  contorted  spring,  for  instance,  be  opposed  to  the 
rotation  of  the  mass,  it  will,  by  its  larnc  though  languid  exten- 
sion, gradually  destroy  the  motive  energy.  A thick  woollen 
cord,  loosely  plaited,  and  tied  to  a ring  at  the  bottom  of  the 
machine,  will  produce  a similar  effect.  A slender  hempen 
string,  which  has  little  of  a stretching  quality,  may  still  serve 
the  same  purpose,  if  it  be  taken  of  an  adequate  length.  It  is 
only  required  that  half  the  final  strain  multiplied  into  the  cor. 
responding  extension  should  be  equal  to  the  product  of  the 
falling  weight  by  its  quantity  of  descent.  A tension  of  GO  lb., 
acting  through  a height  of  one  foot,  would  be  sufficient  to  muffin 
and  extinguish  tho  momentum  of  rotation  generated  by  the 
descent  of  one  pound  through  30  feet.  To  produce  this  effect, 
therefore,  it  is  only  wanted  to  selcel  such  a length  of  cord  as 
will  extend  one  foot,  by  the  application  of  a strain  of  120  Ihs. 
A more  slender  substance,  if  proportionally  more  stretching, 
would  have  tho  same  efl'ect.  In  either  case,  a weight  exceed- 
ing the  absolute  tension,  and  attached  to  the  end  of  the  string, 
would  not,  during  the  moderated  consumption  of  tbc  shock,  be 
stirred  in  the  slightest  degree  from  its  place.  The  strength  of 
a cord  depends  on  its  thickness,  but  the  power  to  resist  impul- 
66. 


sion  is  determined  by  its  claslicity  and  its  length.  This  prin- 
ciple. which  has  been  much  overlooked,  enters  largely  into  the 
consideration  of  practical  mechanics.  Hence  the  praciicc  of 
stemming  a ship's  w ay  iulo  a harbour  by  the  friction  of  a long 
rope,  tbc  momentum  being  thus  gradually  spent.  A short  rope, 
firmly  fastened  to  the  pier  head,  so  far  from  slaying  the  vessel, 
would  instantly  snap.  For  the  same  reason,  a ship  riding  at 
anchor  is  obliged  to  lengthen  her  cables.  When  these  are 
composed  of  chains,  the  tension  resulting  from  a diminution  of 
curvature  is  precisely  the  same  as  if  a contractile  force  had 
been  exerted.  It  is  perhaps  a general  error  in  civil  architcc- 
turc  to  aim  at  mere  solidity.  Lightness  and  elasticity  com- 
bined will  often  resist  the  shocks  of  ages,  while  stiff  and  pon- 
derous materials  are  crumbled  into  ruins. 

If  the  barrels  be  of  2 and  3 inches  radii,  then  will  the  time  of 
generating  the  impulsion  be  compounded  of  the  inverse  ratio 
of  the  radius  of  the  barrel,  and  the  inverse  subduplicate  ratio 
of  the  falling  body,  with  tbc  direct  subduplicate  ratio  of  the 
space  of  descent ; while  the  time  of  expanding  this  impulsion 
is  inversely  as  the  weight  to  be  raised,  and  directly  in  the  sub- 
duplicate  ratio  of  the  falling  body  and  of  its  descent.  Thus 
one  pound  having  a line  curled  about  the  smallest  barrel,  will 
descend  through  30  feet  in  } y/  (18.30)  seconds,  or  461";  con- 
nected with  the  middle  barrel  it  would  descend  ill  23J*;  hut 
applied  to  the  largest  barrel  it  would  only  require  151*.  Tho 
succeeding  act  of  lifting  1 12  lbs.  will  occupy  five-sixths  of  a 
second.  Also,  the  impulsion  which  required  461*  to  accumu- 
late, exerts  in  ascension  a strain  of  1600 Ihs.,  which  is  suffi- 
cient to  tear  a rod  of  metal  asunder  in  less  than  the  thirtieth 
part  of  a second;  for  the  greater  the  weight  to  he  raised, 
tho  more  rapid  is  the  act  of  ascension;  and  it  is  the  same 
thing,  whether  an  obstacle  be  overcome,  or  a disruption  effected. 
The  slowness  with  which  this  impulsive  energy  collects,  is  re- 
markably contrasted  with  the  rapidity  of  its  subsequent  dis- 
charge. The  greatest  effects  may  be  concentrated  within  such 
a portion  of  time  as  eludes  the  observation  of  the  senses,  and 
appears  really  instantaneous. 

The  Concentrator  of  force  thus  finely  elucidates  the  acquisi- 
tion and  the  transfer  of  impulsive  energy.  The  same  accumu- 
lated momentum  produces  diversified  effects,  according  to  thu 
way  in  whioh  it  is  disposed.  It  will  raise  a ponderous  mass, 
tear  asunder  a solid  body,  or  will  expend  ail  its  action  in 
merely  stretching  a substance  of  a very  distensible  quality. 
These  dilferent  purposes  arc  attained  in  the  operations  of  tho 
mechanical  arts;  hut  sound  theory  is  yet  required  to  guide  and 
improve  the  practice.  This  engine,  constructed  on  a large 
scale,  might  hcncc,  with  obvious  advantage,  be  adopted  ns  a 
most  powerful  auxiliary  in  various  operations  of  art.  Many 
situations  occur  which  require  an  immense  effort  to  be  made 
on  a sudden,  and  within  a very  limited  space.  This  can  be 
accomplished  ouly  by  storiug  up,  as  it  were,  a magazine  of 
force,  which  may  be  opened  and  discharged  at  some  precise 
moment.  Even  moderate  animal  exertion,  if  applied  during 
any  considerable  time,  will  communicate  to  the  concentrator 
an  impuUion  sufficient  to  hurst  the  firmest  obstaeles,  and  to 
lift,  through  a short  space,  the  most  enormous  loads. 

This  engine  involves  likewise  the  theory  of  the  f/y  which  is 
annexed  to  various  machines,  not  to  augment  their  power,  hut 
merely  to  equalize  their  motion.  The  variable  inciting  forces 
•re  thus,  by  the  intervention  of  a heavy  wheel,  blended  together 
in  creating  one  great  momentum,  which  afterwards  main- 
tains a nearly  uuiform  action.  The  use  of  the  fly  in  mechanics 
hence  resembles  a reservoir,  which  collects  the  intermitting 
currents,  and  dispenses  its  water  in  a regular  stream. 

Though  it  is  evident,  from  the  foregoing  principles,  that  any 
one  of  the  mechanical  powers  is  capable  of  overcoming  the 
greatest  possible  resistance,  in  Ihcory  ; yet,  in  practice,  (fused 
singly  for  producing  very  great  effects,  they  would  frequently 
he  so  unwieldy  and  unmanageable,  as  to  render  it  impossible 
to  apply  them.  For  this  reason,  it  is  generally  found  mo*c 
advantageous  to  combine  them  together;  by  which  means  thu 
power  is  more  easily  applied,  and  many  other  advantages  are 
obtained.  Of  the  various  machines  which  have  been  contrived 
to  illustrate  the  simple  mechanical  powers,  or  to  illustrate  their 
effects,  wc  select  the  following:— 
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Machine  in  which  all  the  Mechanical /overs  are  combined. — The 
lever  A U,  plate  II.  (iff.  I.  whose  centre  of  motion  is  C,  is  filed 
to  the  endless  screw  I)  E,  which  drives  the  wheel  and  axle 
F II  G.  Round  the  axle  G is  coiled  a rope  G II  I,  passing  round 
the  four  pulleys  K,  L.  m, «,  and  fixed  to  a hook  at  m on  the 
lower  block,  which  carries  the  weight  W.  When  equal  weights 
nrc  suspended  on  the  lever  at  equal  distances  from  the  fulcrum 
C,  the  lever  becomes  a balance,  and  the  wedge  and  inclined 
plane  arc  evidently  included  in  the  endless  screw  1>E.  If  the 
wheel  F has  thirty  teeth,  if  the  lever  A B is  equal  to  twice  the 
diameter  of  the  w heel  F II,  and  if  the  diameter  of  tho  axle  G 
is  one-tenth  of  the  diameter  of  the  wheel,  a power  of  1 
exerted  at  I*  will  raise  a weight  of  2400  suspended  at  the  lower 
block  of  the  four  pulleys. 

Machine  for  illustrating  the  Theory  of  the  Wedge.  — This 
machine  is  represented  in  tig.  2.  where  KILM  and  LMN  () 
are  two  flat  pieces  of  wood  joined  together  by  a hinge  at  L M ; 
P is  a graduated  arch  on  which  these  pieces  of  wood  can  be 
moved  so  as  1o  subtend  any  angle  not  greater  Ihnn  (30°,  and 
a,  b,  two  screws  for  fixing  them  at  the  required  angle.  The 
back  of  the  wedge  will  therefore  be  represented  by  I K N O, 
its  sharp  edge  by  L M,  and  its  two  sides  by  KILM.  L M N O. 
The  weight  p suspended  to  the  wedge  by  the  hook  M,  and  the 
weight  of  the  wedge  itself,  may  he  considered  as  the  force 
employed  to  drive  the  wedge.  The  wooden  cylinders  A B, 
C I),  have  their  extremities  made  like  two  flat  circular  plates, 
to  prevent  the  wedge  from  slipping  oir  at  one  sido.  To  the 
pivots  of  these  cylinders,  two  of  which  are  represented  at  e 
and  f,  arc  fastened  the  cords «W,/U,  C V.  A X,  which  passing 
over  the  pulleys  lr,  V,  X.  W,  are  fastened  to  the  two  bars  sr, 
xu*, on  which  any  equal  weights  Y.  Z,  may  be  hung  at  plea* 
sure.  The  tendency  of  these  weights  is  evidently  to  draw  the 
cylinders  towards  each  other,  and  they  may  therefore  be 
regarded  as  the  resistance  of  the  wood  aetiog  against  the 
sides  of  the  wedge.  The  cylinders  themselves  arc  suspended 
by  their  pivots  to  the  thrends  K.  F.  (>,  II,  which  may  he  fixed 
to  the  ceiling  of  the  room,  or  to  the  horizontal  beam  of  a frame 
made  on  purpose.  By  placing  various  equal  weights  at  Y and 
Z,  it  may  be  easy  to  determine  the  proportion  between  the 
power  and  the  resistance  when  the  wedge  is  in  equilibrio.  In 
this  machine  the  impelling  power  is  the  pressure  of  tho  weight 
y,  whereas,  in  the  real  wedge,  the  impelling  power  is  always 
an  impulsive  force,  which  is  infinitely  more  powerful. 

M achine for  truing  the  Strength  of , If  at  r rial.’ — The  piece  of  w ood, 
whose  strength  is  to  he  tried,  is  represented  by  K F,  fig.  .‘I,  and 
the  force  is  applied  to  it  by  means  of  the  winch  A,  which  winds 
up  the  rope  II C,  passing  over  the  pulley  a.  and  below  the 
pulley  w.  and  attached  to  the  point  D of  the  beam  E F.  The 
pulleys  slide  on  two  parallel  bars  fixed  in  a frame,  held  down 
by  a projecting  point  at  G,of  the  lover  G R,  which  is  graduated 
like  a steelyard,  and  measures  the  force  nnplojcd.  The  beam 
E F is  held  by  a double  vice  I K with  four  screws,  two  of  which 
arc  invisible.  When  a wire  is  to  be  torn,  it  is  fixed  to  the 
cross  bar  LM  ; and  when  any  body  is  to  be  crushed,  it  must 
be  placed  beneath  the  lever  N O,  the  rope  BC  being  fixed  to 
the  hook  N,  and  the  end  0 being  held  down  by  the  clirk  which 
arts  on  the  douhlo  ratchet  ()  P,  The  lever  is  double  from  O 
to  Q,  and  acts  on  the  body  by  a loop  fixed  to  it  by  a pin,  from 
which  this  drawing  and  description  are  taken. 

Compound  Machine*,  and  tup.  Construction  of  Machi- 
nery.'—In  this  article  we  shall  confine  ourselves  strictly  to  its 
title,  as  we  have  under  their  respective  names  described  and 
illustiatvd  the  Centre  of  Gravity  of  liodiet.  Friction,  Motion, 
Inertia,  ko.  -Compound  machines  are  all  such  as  consist  of  a 
combination  of  the  several  simple  machines,  or  mechanical 
powers,  of  which  a description  has  been  already  given.  To 
The  varieties  which  appear  under  all  the  forms  of  association, 
scarcely  any  boundaries  can  be  assigned ; and  as  scicnco 
advances,  the  number  will  continue  to  increase  till  it  approxi- 
mates to  infinity.  These  compound  machines  are  again  classed 
under  different  denominations,  according  to  1 lie  agents  by 
which  they  arc  put  in  motion,  the  purposes  they  are  intended 
to  effect,  or  the  art  in  which  they  arc  employed.  Hence  we 
have  hydraulic,  pneumatic,  military,  and  architectural  ma- 
chines, with  a variety  of  others*  whick  arc  clsewhcro  described 
undei  their  respective  heads. 


The  impelled  and  working  parts  of  a machine  are  generally 
connected  by  means  of  toothed  wheels,  so  constructed  ox  to 
produce  the  surest  motion  and  most  regular  velocity.  But  it 
happens  in  most  machines,  that  from  their  very  construction, 
as  well  as  from  inequalities  in  the  resistance  to  bo  overcome, 
and  the  nature  of  the  impelling  power,  the  momenta  of  their 
parts  proving  insufficient  to  equalize  these  irregularities,  fly 
wheels  arc  adopted  lor  regulating  and  rendering  uniform  their 
variable  movements.  See  Fly  Wheel. 

First  Movers  of  Machinery  are  : 1.  Animal  strength,  used  ns 
a moving  power,  may  he  employed  in  turning  a windlass  by  a 
winch,  in  carrying  burdens,  or  drawing,  ns  the  horse;  2.  The 
application  of  wind,  as  in  the  wind  mill,  which  sec;- 3.  The 
impelling  power  of  water  for  mills and  the  tremenduous 
force  of  steam. 


Table  of  the  Strength  of  Men,  according  to  different  Authors. 
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According  to  Amnntons,  a man  weighing  133  pounds  French, 
ascended  .02  feet  French  by  steps  in  34  seconds,  but  was  com- 
pletely exhausted.  The  same  author  informs  us  that  a saver 
made  200  strokes  of  18  inches  French  each,  wiih  a force  of  25 
pounds,  in  145  seoonds  ; but  that  he  could  not  have  continued 
the  exertion  above  three  minutes. 

It  appears  from  the  observations  of  Desaguliers,  that  an  or- 
dinary man  cau,  for  the  space  of  ten  hours,  turn  a winch  with 
a force  of  30  pounds,  and  with  a velocity  of  two  feet  and  a half 
per  second  ; and  that  two  men  working  at  a windlass  with  han- 
dles at  right  angles  to  each  other,  can  raise  70  pounds  more 
easily  than  ouc  man  can  raise  30,  The  reason  of  ibis  is,  that 
when  there  is  only  one  man,  he  exerts  variable  efforts  at  diffe- 
rent positions  of  (he  handle,  ami  therefore  the  motion  of  the 
windlass  is  irregular ; whereas  in  the  case  of  two  men,  with 
handles  at  right  angles,  the  effect  of  the  one  man  is  greatest 
when  the  effect  of  the  other  is  least,  and  therefore  the  motion 
of  the  machine  is  more  uniform,  and  will  perforin  more  work. 
Desaguliers  also  found,  that  a man  may  exert  a force  of  80 
pounds  with  a fly  when  the  motion  is  pretty  quick,  and  that,  by 
means  of  a good  common  pump,  he  may  raise  a hogshead  of 
water  10  feet  high  inn  minute,  and  continue  the  exertion  during 
s whole  day. 

A variety  of  interesting  experiments  opon  the  force  of  men 
were  made  by  the  learned  M.  Coulomb.  He  found  that  the 
quantity  of  action  of  a man  who  ascended  stairs  with  nothing 
but  his  own  weight,  was  double  that  of  a mao  loaded  with  ??3 
pounds  avoirdupois,  both  of  them  continuing  the  exertion  for 
a day.  In  this  case  the  total  or  absolute  effect  of  the  unloaded 
man  is  the  greatest  possible ; but  the  useful  effect  which  lie 
produces  is  nothing.  In  the  same  way,  if  lie  were  loaded  to 
such  a degree  that  he  was  almost  incapable  of  moving,  the 
useful  effect  would  be  nothing.  Hence  there  is  a certain  load 
with  which  the  man  w ill  produce  the  greatest  useful  effect-  This 
load  M.  Coulomb  found  to  be  173*8  pounds  avoirdupois,  upon 
the  supposition  that  the  mao  is  to  ascend  stairs,  and  continue  the 
exertion  during  a whole  day.  When  thus  loaded,  the  quontitv 
of  action  exerted  by  the  labourer  is  equivalent  to  183  fid  pounds 
avoirdupois  raised  through  3282  feel.  This  method  of  work- 
ing is  however  attended  with  a loss  of  three- four  lbs  of  the  total 
action  of  the  workman. — It  appears  also  from  Coulomb's  expe- 
riments, that  a man  going  up  stairs  for  a day  raises  205  chilio- 
grnmmes  (a  chiliogramme  is  equal  to  three  ounces  five  drams 
avoirdupois)  to  the  height  of  a chiliometre  (a  chiliomctre  is 
equal  to  38571  English  inches) ; that  a man  carrying  wood  up 
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flairs  raises,  together  with  his  own  weight,  100  chiliogrammes  to 
one  chiliometrc ; -that  a man  weighing  160  pounds  French, 
can  ascend  by  stairs  three  feet  French  in  a second,  for  the 
space  of  15  or  20  seconds  that  a man  cultivating  the  ground 
performs  J*  as  much  labour  as  a man  ascending  stairs,  and  that 
his  quantity  of  action  is  equal  to  328  pounds  avoirdupois  raised 
through  the  space  of  3282  feet that  n man  with  a winch  does 
| as  much  as  by  ascending  stairs,-  and  that  in  a pile  engine,  a 
man  by  means  of  a rope  drawn  horizontally,  raised  for  the  space 
of  five  hours  66$  pounds  French  through  one  foot  French  in  a 
second.  When  men  walk  on  a horizontal  road.  Coulomb  found 
that  the  quantity  of  action  was  a maximum  when  they  were 
loaded,  and  that  this  maximum  quantity  of  action  is  to  that 
which  is  exerted  by  a man  loaded  with  190*25  pounds  avoirdu- 
pois as  7 to  I — The  weight  which  a man  ought  to  carry,  iu  or- 
der that  the  useful  effect  may  be  a maximum,  is  166*3  pounds 
avoirdupois.  When  the  workman,  however,  returns  unloaded 
for  a new  burden,  he  must  carry  200  7 pounds  avoirdupois. 

According  to  Dr.  Robinson,  a feeble  old  man  raised  seven 
cubic  feet  of  water  — 437  6pounds  avoirdupois,  1I|  feet  high  in 
one  minute,  for  eight  or  ten  hoars  a day,  by  walking  back- 
wards and  forwards  on  a lever;  and  a young  man  weighing 
136  pounds,  and  carrying  30  pounds,  raised  !>}  cubic  feet  of 
water  — 678  l pounds  avoirdupois,  II } feet  high,  for  10  hours  a 
day.  without  being  fatigued. 

From  the  expci  intents  of  Mr.  Buchanan,  it  appears  that  the 
forces  exerted  by  a man  pumping,  acting  at  a winch,  ringing, 
and  rowing,  are  as  the  numbers  1712,  2866,  3883,  -1005. 

According  to  Desaguliers  and  Smealon,  the  power  of  one 
horse  is  equal  to  the  power  of  five  nieu.  Several  French  authors 
suppose  a horse  equal  to  seven  men,  while  M.  Schulze  consi- 
deis  one  horse  as  equivalent  to  14  men. — Two  horses,  accord- 
ing to  the  experiment  of  Amontons,  exerted  a force  of  150 
pounds  French,  when  yoked  in  a plough.  According  to  Desa- 
guliers, a horse  Is  capable  of  drawing,  with  a force  of  200 
pounds,  two  miles  and  a half  an  hour,  and  of  continuing  this 
action  eight  hours  in  the  day.  When  the  force  is  240  pounds 
he  can  work  only  six  hours.  It  appears  from  Smeaton'f  re- 
ports, that  by  means  of  pumps  a horse  can  raise  260  hogsheads 
of  water,  10  feet  high,  in  an  hour — The  most  disadvantageous 
way  of  employing  the  power  of  a horse  is  to  make  him  carry  a 
load  up  an  inclined  plane,  for  it  was  observed  by  De  la  Hire, 
that  three  men,  with  100  pounds  each,  will  go  faster  up  the  in- 
clined plane  than  a horse  with  3uo  pounds  When  tho  horse 
w alks  on  a good  road,  and  is  loaded  with  about  two  hundred 
weight,  be  may  easily  travel  26  mites  in  the  space  of  seven  or 
eight  hours. 

When  a horse  is  employed  in  raising  coals  by  means  of  a 
wheel  and  axle,  and  moves  at  the  rate  of  about  two  miles  an 
hour,  Mr.  Fenwick  found  that  he  could  continuo  at  work  12 
hours  each  day,  two  and  a liulf  of  which  were  spent  in  short 
intervals  of  rest,  when  he  raised  a load  of  lOUO  pounds  avoir- 
dupois. with  a velocity  of  13  feet  per  minute and  that  be  will 
exert  a force  of  75  pounds  for  nine  hours  and  a half,  when 
moving  with  the  same  velocity.  Mr.  Fenw  ick  also  found  that 
230  ale  gallons  of  water  delivered  every  minute  on  an  overshot 
water-wheel  10  feet  in  diameter  ; that  a common  steam  engine, 
with  a cylinder  eight  inches  in  diameter,  and  nn  improved 
engine  with  a cylinder  612  inches  in  diameter,  will  do  the  work 
of  one  horse,  that  is,  will  raise  a weight  of  1000  pounds  avoir- 
dupois, through  the  height  of  13  feet  in  a minute.  It  appears 
from  Mr.  Smeaton’s  experiments,  that  Dutch  sails  in  their  com- 
mon position  with  a radius  of  9 feel  and  a half,  that  Dutch 
hails  in  their  best  position  with  a radius  of  eight  feet,  and  that 
bis  enlarged  sails  with  a radius  of  seven  feet,  perform  the  same 
work  as  one  mao  ; or  perform  one-fifth  pari  uf  the  work  done 
by  a horse. 

Before  concluding,  we  must  revert  to  a circumstance  which 
we  have  already  noticed  briefly,  respecting  the  most  efficient 
mode  of  employing  the  power  of  that  useful,  hut  very  much 
abused  animal,  the  horse.  That  tho  line  of  draught  is  often  in 
n direction  injurious  to  the  horse,  and  tending  to  diminish  his 
power  as  a mover  of  mechanism, will  he  evident  to  any  person 
who  considers  tho  form  of  his  shoulders.  At  the  place  where 
the  neck  rises  from  the  chest,  (sec  fig.  9,  plate  4,)  the  shoulder 
blades  form  tho  resting  place  of  his  collar  or  harness  into  a 


slope,  a p.  This  slope  or  inclination  forms  an  angle  with  a 
perpendicular  to  the  horizon,  of  about  fourteen  or  fifteen 
degrees ; and  therefore  the  line  of  traction  or  draught  should 
form  the  same  angle  with  tho  horizon,  because  he  will  then 
pull  perpendicularly  to  the  shape  of  his  shoulder,  and  all  parts 
of  that  shoulder  will  he  equally  pressed  by  the  collar.  Besides, 
in  overcoming  obstacles,  the  advantage  of  this  inclined  direc- 
tion is  mecha»ica/lv  great.  Call  a,  fig.  10,  plate  IV.  a wheel,  6 
an  obstacle,  c the  axle  of  the  wheel,  d tho  spoke  which  sus- 
tains the  weight.  A line  drawn  from  the  nearest  part  of  tho 
horizontal  line  of  draught  cA,  to  the  fulcrum  or  obstacle  at  e, 
will  form  the  acting  part  of  a lever  ge;  and  another  line  c d, 
being  drawn  from  the  fulcrum  e to  the  nearest  part  of  the  spoke 
d,  will  form  the  resisting  part  of  the  same  lever.  Now,  as  tho 
acting  and  resisting  arms  of  the  lever  are  of  equal  lengths,  the 
lever  becomes  a scale-beam,  and  draught  in  the  line  gh  must 
he  equal  to  the  weight  of  tho  wheel  and  nil  that  it  sustains, 
besides  the  friction;  for  if  g erf  be  a crooked  lever,  a puli  at  g 
must  be  equal  to  nil  the  weight  supported  by  H.  But  when  a 
horse  draws  agreeably  to  the  shape  of  his  shoulders  in  the  line 
ri,  the  acting  part  of  the  lever  h c is  lengthened  nearly  one- 
lourth  ; so  that  if  it  would  require  a pull  at  g equal  to  four 
hundred  weight,  a power  applied  at  A will  draw  the  wheel 
over  the  obstacle  b with  threo  hundred  weight.  To  thoso 
unacquainted  with  the  principles  of  mechanics,  this  truth  may 
he  easily  proved  by  an  ordinary  scale-beam.  The  horse  him- 
self, considered  as  a lever,  has  in  this  inclined  draught  a mani- 
fest advantage  over  his  obstacles,  in  comparison  of  a horizon- 
tal draught,  as  may  he  seen  by  fig.  9.  When  the  horse  is 
yoked  to  a post,  or  has  any  great  obstacle  to  overcome,  he 
converts  himself  into  a lever,  making  his  hind  feet  the  fulcrum, 
and  the  centre  of  gravity  of  his  body  to  lean  over  it.  at  as 
great  a distance  as  possible,  by  thrusting  out  his  hind  feet;  l>y 
this  means,  acting  both  by  his  weight  and  muscular  strength, 
and  lengthening  the  acting  part  of  the  lever  a b,  he  overcomes 
the  difficulty  more  by  his  weight  than  by  his  muscular  strength, 
for  the  muscles  of  the  fore  legs  act  upon  the  bones  to  so  great 
a mechanical  disadvantage,  that  though  lie  exerts  them  with 
ull  his  might,  they  servo,  in  great  efforts,  for  little  more  than 
props  to  the  fore  part  of  his  body.  Hence  we  see  the  great 
use  of  heavy  horses  for  draught.  But  the  great  mechanical 
use  and  advantage  of  the  inclined  line  of  draught  may  be  more 
particularly  seen,  bv  calling  the  line  a b,  fig.  9.  the  acting  part 
of  the  lever  and  tlio  nearest  approach  from  the  fulcrum  b to 
the  inclined  line  of  draught,  (that  is,  be)  the  resisting  part  of 
the  lever:  compare  ibis  with  the  resisting  part  of  a lever 
touching  the  horizontal  lino  of  draught,  (that  is,  b d,)  and  it 
will  he  found  nearly  double;  in  consequence,  agreeably  to  tho 
known  properties  of  the  lever,  a weight  at  g would  require 
double  the  exertion  in  the  horse  to  remove  it,  that  the  same 
weight  would  require  were  it  plaeed  at  e.  Hence  it  is  evident, 
that  in  economizing  animal  strength,  single-horse  carts  are 
preferable  to  teams,  because  in  a team,  nil  hilt  the  shaft  horse 
must  draw  horizontally,  and  consequently  in  a manner  incon- 
sistent with  their  structure,  and  the  established  laws  of 
mechanics. 

On  the  Teeth  of  Wheels.— When  one  wheel  impels 
another,  the  impelling  power  will  sometimes  act  with  greater 
and  sometimes  with  less  furcr,  unless  the  teeth  of  one  or  both 
of  the  wheels  be  parts  of  a curve  generated  after  the  manner 
of  an  epic)doid,  by  the  revolution  of  one  circle  along  the  con- 
vex or  concave  side  of  the  other.  When  one  wheel  so  impels 
another,  then  their  motion  is  uniform.  To  illustrate  this,  and 
shew  Ibe  application  of  the  cycloid  and  epicycloid,  to  give 
form  to  the  teeth  of  wheels,  let  a circle  B,  proceed  in  a straight 
lino  on  the  plane  C D.  fig.  II,  plate  III.  and  at  the  same  time 
revolve  round  its  centre,  till  every  part  of  the  circumference 
has  touched  the  plane,  a point  or  pencil  at  a,  which  was 
lowest  at  the  commencement  of  the  motion,  will  have  described 
the  curve  CED.  which  is  called  a cycloid,  and  is  evideutiv 
compounded  of  a rectilinear  and  circular  motion. 

If  a circle  A,  fig.  12,  roll  from  o to  q,  on  the  convex  circum- 
ference of  another  circle  B,  the  point  o will  describe  the  curve 
opq , which  is  railed  an  exterior  epicycloid;  and  if  the  circle  -V 
were  to  roll  on  the  concave  circumference  of  the  circle  II.  us 
from  r to  s,  the  point  r would  describe  an  interior  epicycloid 
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In  all  these  cases,  the  circle  by  which  the  curve  is  obtained,  is 
called  the  generating  circle;  and  one  wheel  will  not  drive 
another  with  uniform  velocity,  unless  the  teeth  of  one  or  more 
of  the  wheels  have  their  acting  surfaces  formed  into  a curve 
generated  after  the  manner  of  an  epicycloid-  Hut  it  is  not 
absolutely  necessary  that  the  teeth  of  one  or  both  wheels  be 
exactly  epicycloids;  for  if  the  teeth  of  one  of  them  be  cither 
circular  or  triangular,  with  plain  sides,  or  like  a triangle  with 
its  sides  converging  to  the  centre  of  the  wheel,  or  of  any  other 
form,  uniformity  of  force  and  motion  will  be  attained,  if  the 
teeth  of  the  other  wheel  have  a figure  which  is  compounded  of 
that  of  an  epicycloid  and  the  figure  of  the  teeth  of  the  first 
v>  heel.  From  a variety  of  cases,  wo  select  such  forms  for  the 
tectb  as  are  best  adapted  to  practice.  There  arc  three  differ- 
ent ways  in  which  the  teeth  of  wheels  may  art  upon  one 
another  ; and  each  mode  of  action  requires  a different  form 
for  the  teeth : — 

1st-  When  the  teeth  of  the  wheel  begin  to  act  upon  the 
leaves  of  the  pinion  just  as  they  arrive  at  the  line  of  centres ; 
and  their  mutual  action  is  carried  on  after  they  have  passed 
this  line.  2d.  When  the  teeth  of  the  wheel  begin  to  act  upon 
the  leaves  of  the  pinion  before  they  arrive  at  the  line  of 
centres,  and  conduct  them  either  to  this  line,  or  a very  little 
beyond  it.  3rd.  When  the  teeth  of  the  wheel  begin  to  act 
upon  the  leaves  of  the  pinion  before  they  arrive  at  the  line  of 
centres,  and  continue  to  aet  after  they  have  passed  that  line. 

For  the  first,  the  acting  faces  of  the  leaves  of  the  pinion 
should  be  parts  of  an  interior  epicycloid,  generated  by  a circlo 
of  any  diameter  rolling  upon  the  concave  superficies  of  tho 
pinion ; and  the  acting  surfaces  of  the  teeth  of  the  wheel  should 
be  portions  of  an  exterior  epicycloid,  formed  by  the  same 
generating  circle  rolling  opon  the  convex  superficies  of  the 
wheel.  Now,  it  is  demonstrable,  that  when  one  circle  rolls 
within  another  whose  diameter  is  double  that  of  the  rolling 
circle,  the  line  generated  by  any  point  of  the  latter  will  be  a 
straight  lino  tending  to  the  centre  of  the  larger  circle.  If  the 
generating  circle,  therefore,  mentioned  above,  should  be  taken 
with  its  diameter  equal  to  the  radios  of  the  pinion,  and  be 
made  to  roll  upon  the  concave  superficies  of  the  pinion,  it 
will  generate  a straight  line  tending  to  the  pinion’s  centie, 
which  will  be  the  form  of  (be  acting  faces  of  its  leaves  ; and 
the  teeth  of  the  wheel  will  in  this  case  be  exterior  epicycloids, 
formed  by  a generating  circle,  whose  diameter  is  equal  to  the 
radius  of  the  pinion,  rolling  upon  the  convex  superficies  of  the 
wheel.  This  construction  of  the  teeth  of  the  wheel,  and  leaves 
of  the  pinion,  is  represented  by  fig.  13, plate  III. ; itisstrongly 
recommended  by  Dc  la  Hire  and  Camus,  and  is  perhaps  the 
most  advantageous,  as  it  requires  less  trouble,  and  may  be 
executed  with  greater  accuracy,  than  if  the  leaves  of  the 
pinion  had  been  curved  as  well  as  the  teeth  of  the  wheel. — The 
small  wheel  is  the  /natoa  ; its  teeth  are  called  learei ; and  the 
line  joining  their  centres,  is  called  the  line  of  centres. 

Lanterns  or  trundles,  which  consist  of  cylindrical  staves 
fixed  by  both  ends  nearly  at  the  circumferences  of  two  equal 
circular  boards,  and  which  arc  so  frequently  substituted  by 
millwrights  for  pinions,  may  ofteo  be  adopted  with  great  pro- 
priety, provided  the  teeth  of  the  wheels  working  in  them  have 
a proper  form.  The  following  construction  possesses  the  merit 
of  diminishing  the  friction  arising  from  the  mutual  action  of 
the  staves  and  the  teeth,  and  is  easily  reduced  to  practice. 

Let  A,  fig.  I t,  plate  III.,  be  the  oentre  of  the  small  wheel  or 
trundle  TCHtJ,  whose  teeth  are  circular  like  I C R,  having 
their  centres  in  the  circle  PDEY.  Upon  B,  the  centre  of  the 
large  wheel,  at  the  distances  BC,  HI),  describe  the  circles 
FCK,  GDO;  and  with  PDEY,  as  a generating  circle, 
form  the  exterior  epicycloid  D N M.by  rolling  it  upon  the  con- 
vex superficies  of  the  circle  GDO.  Tbc  epicycloid  I)  N M 
thus  formed,  would  have  been  the  proper  form  for  the  teeth  of 
the  large  wheel  GDO,  had  the  circular  teeth  of  the  small 
wheel  been  infinitely  small ; but  as  tlieir  diameter  must  be 
considerable,  the  teeth  of  the  wheel  should  have  another  form. 
In  order  to  determine  their  proper  figure,  divide  the  epicy- 
cloid I)  N M into  a number  of  equal  parts,  1, 2,  3,  4.  &c.  and 
let  these  divisions  be  as  numerous  as  possible.  Then,  upon 
the  points  1,  2,  3,  See.  as  centres,  with  the  distance  DC  equal 
to  the  radius  of  the  circular  tooth,  describe  portions  of  circles 


similar  to  those  in  the  figure;  and  the  curve  OPT.  winch 
touches  these  circles,  and  is  parallel  to  the  epicycloid  UKM, 
will  be  the  proper  form  for  the  teeth  of  the  large  wheel.  In 
order  that  the  teeth  may  not  act  upon  each  other  till  they 
reach  tbc  line  of  centres  A B,  the  curve  O P should  not  touch 
the  circular  tooth  ICR  till  the  point  O has  arrived  at  D.  Tbc 
tooth  O P,  therefore,  will  commence  its  action  upon  the  circu- 
lar tooth  at  the  point  I,  where  it  is  cut  by  the  circle  DR  E. 
Oil  this  account,  the  part  I C K of  the  cylindrical  pin  being 
.superfluous,  may  be  cut  off,  and  the  staves  of  the  trundle  sill 
then  be  segments  of  circles  similar  to  the  shaded  part  of  tbc 
figure. 

The  second  mode  of  the  mutual  action  of  wheels  and  pinions 
above-mentioned  is  not  so  advantageous  as  the  former,  and 
therefore  should,  if  possible,  be  avoided.  It  is  evident,  that 
when  the  tooth  of  the  wheel  acts  upon  the  leaf  of  tho  pinion 
before  they  arrive  at  the  line  of  centres,  and  quits  the  leaf 
when  they  reach  this  line,  that  tbc  tooth  works  deeper  sad 
deeper  between  the  leaves  of  the  pinion  the  nearer  it  rooaes  to 
tho  line  of  centres ; hence  friction  arises,  because  the  tooth 
does  not,  as  before,  roll  upon  the  leaf,  but  slides  upon  it;  nod 
from  the  same  cause,  the  pinion  soon  becomes  fool,  as  tlie  dost 
which  lies  upon  the  acting  faces  of  the  wheels  is  pushed  into 
the  hollows  between  them.  One  advantage,  however,  attend* 
this  mode;  it  allows  us  to  make  the  teeth  of  the  large  wheel 
rectilinear,  and  thus  readers  the  labour  of  the  mechanic  less, 
and  the  accuracy  of  his  work  greater,  than  if  they  had  been  if 
a curvilinear  form.  If  the  teeth,  therefore,  of  tbc  wheel  are 
made  rectilinear,  having  their  surfaces  directed  to  the  wheel’s 
centre,  the  acting  surfaces  of  the  leaves  must  be  epicycloid 
formed  by  a generating  circle,  whose  diameter  is  equal  to  the 
sum  of  the  radius  of  the  wheel,  added  to  the  depth  of  one  of  it» 
teeth,  rolling  upon  the  circumference  of  the  pinion-  But  if 
the  teeth  of  the  wheel  and  the  leaves  of  the  pinion  ire  made 
curvilinear,  the  acting  surfaces  of  the  teeth  of  the  wheel  must 
be  portions  of  an  interior  epicycloid  formed  by  any  geacrating 
circle  rolling  within  the  concave  superficies  of  the  large  circle, 
and  the  acting  surfaces  of  the  pinion’s  leaves  must  be  portiw* 
of  an  exterior  epicycloid,  produced  by  rolling  the  same  gene- 
rating circle  upon  (lie  convex  circumference  of  the  pinion. 

When  the  teeth  of  the  large  wheel  arc  cylindrical  spindlrs, 
either  fixed  or  movcablo  upon  their  axis,  an  exterior  epicy- 
cloid must  be  formed  like  D N M,  in  fig.  14,  plate  III.,  by  a 
generating  circle,  whose  radius  is  AC,  rolling  upon  the  con- 
vex circumference  FCK;  AC  being  in  this  case  the  diameter 
of  the  wheel,  and  F C K the  circumference  of  the  pioioo.  By 
means  of  this  epicycloid,  a curve  OPT  mast  be  formed  as 
before  described,  which  will  be  the  proper  curvature  for  tbc 
(feting  snrfaccs  of  tbc  leaves  of  tbe  pinion,  when  the  teeth  or 
the  wheel  arc  cylindrical.  In  determining  the  relative  diameter 
of  the  wheel  and  pinion  for  this  mode  of  action,  the  radios  ot 
the  wheel  is  reckoned  from  its  centre  to  the  extremity  of  i'* 
teeth,  and  the  radius  of  the  pinion  from  its  centre  to  the  bottou 
of  its  leaves. 

The  third  way  alluded  to  above,  in  which  one  wheel  may 
drive  another,  namely.  “ when  the  teeth  of  the  wheel  begin  to 
act  upon  the  leaves  of  the  pinion,  before  they  arrive  at  tbe  la* 
of  centres,  and  continue  to  act  after  they  have  passed  that 
line,”  remains  to  be  considered.  It  is  represented  by  fig.  J< 
plate  IV.,  and  as  it  is  a combination  of  the  two  first  modes,  it 
partakes  both  of  their  advantages  and  disadvantages.  R“ 
evident  from  tbe  figure,  that  the  portion  e ft  of  the  tooth  act* 
upon  the  part  b c of  the  leaf  till  they  reach  the  line  of  centre* 
A B,  and  that  the  part  e d of  the  tooth  acts  upon  the  portion  M 
of  the  leaf  after  they  have  passed  that  line.  It  follows,  there- 
fore, that  the  acting  parts  e ft  and  b c must  be  formed  accord- 
ing to  the  directions  given  for  the  first  mode  of  action,  and  tbit 
the  remaining  parts  ed,  ba,  must  have  that  curvature  which 
the  second  mode  of  action  requires  ; consequently  t k sbo«W 
be  part  of  an  interior  epicycloid  'formed  by  any  generatier 
circle  rolling  on  the  concave  circumference  of  the  wheel,  and 
the  corresponding  part  be  of  the  leaf  should  be  part  oi  M 
exterior  epicycloid  formed  by  the  same  generating  circle  roll- 
ing uuon  b Eo,  the  convex  circumference  of  the  pinion;  the 
remaining  part  e d of  the  tooth  sbonld  be  a portion  of  an  exte- 
rior epicycloid,  formed  by  any  generating  circle  rolling  op®0 
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t T.,  the  convex  superficies  of  the  wheel ; and  the  correspond- 
ing port  b a of  the  leaf  .should  be  part  of  an  interior  epicycloid 
described  by  the  .same  generating  circle  rolling  along  the  con- 
cave aide  b K o of  the  pinion.  But,  as  in  practice,  the  produc- 
tion of  this  double  curvature  of  the  acting  surfaces  of  the  teeth 
would  be  exceedingly  troublesome  to  the  workman,  who  would 
probably  never  correctly  accomplish  his  object,  his  labour  may 
be  abridged  by  making  eh  and  ha  radial  lines,  that  is,  eh  a 
straight  line  tending  to  the  centre  of  the  wheel  B,  and  ba  like- 
wise a straight  line  tending  to  the  centre  A,  of  the  pinion. 

The  foregoing  remarks  apply  to  those  cases  in  which  the 
wheel  drives  the  pinion.  When  the  piuion  drives  the  wheel, 
the  form  that  has  been  directed  to  be  given  to  the  teeth  of  the 
wheel  must  be  given  to  the  leaves  of  the  piuion,  and  that 
assigned  to  the  leaves  of  the  pinion  must  be  given  to  the  wheel. 

Another  method  of  forming  the  teeth,  which  has  had  many 
advocates,  consists  of  making  the  acting  faces  of  the  teeth  invo- 
lutes of  the  wheel's  circumference.  Thus  let  A B,  fig.  2,  plate  IV. 
be  a portion  of  (he  wheel  on  which  the  tooth  is  to  he  fixed,  and  let 
Apm  be  a thread  wrapped  round  its  circumference,  having  a 
loop-hole  at  its  extremity,  a.  In  this  loop-hole  fix  a pin  a, 
with  which  describe  the  curve  or  involute,  a be  d eh,  by  unwrap- 
ping the  thread  gradually  from  the  circumference  A p mi.  The 
curve  thus  obtained  will  be  the  proper  form  for  the  teeth  of  a 
wheel  whose  diameter  is  A B.  It  is  a form  which  admits  of 
several  teeth  acting  together,  a circumstance  attended  with  the 
advantage  of  diminishing  the  pressure  upon  any  one  tooth,  so 
much  as  to  make  the  wheels  wear  longer  and  more  equally ; 
and  it  possesses  the  merit  of  being  more  easily  understood 
than  tho  other  methods  directed  to  be  observed.  This  last 
mode  of  forming  the  teeth  of  wheels  is,  however,  only  a modi- 
fication of  the  general  principle,  and  indeed  an  involute  is 
sometimes  reckoned  among  the  exterior  epicycloids.  The  pro- 
priety of  this  will  be  allowed,  when  it  is  considered  that  the 
involute  abed,  Sec.  may  be  produced  by  an  cpicycloidal  motion. 
Thus  let  0 u be  a straight  ruler,  at  w hose  extremity  is  fixed  the 
pin  ?i,  and  let  the  point  of  the  pin  be  placed  upon  the  point  m 
of  the  circle;  then  by  rolling  the  straight  ruler  upon  the  circular 
base,  so  that  the  point  in  which  it  touches  the  circle  may  move 
gradually  from  mi  towards  B,  the  curve  m n will  he  generated 
exactly  similar  to  the  involute  a be,  Ac.  obtained  by  the  string. 

Let  the  mechanic  who  wishes  to  have  further  directions  for 
drawing  epicycloids,  take  a piece  of  plain  wood  G II,  fig.  3, 
plate  IV-,  and  fix  upon  it  another  piece  of  wood  E,  having  its 
circumference  ra  b of  the  same  curvature  as  the  circular  base  up- 
on which  the  generating  circle  A B is  to  roll.  When  the  gene- 
rating circle  is  large,  the  shaded  segment  B will  bo  sufficient. 
In  any  part  of  the  circumference  of  this  segment,  fix  a sharp 
pointed  steel  pin  a,  which  ought  to  be  tempered,  that  it  may 
easily  make  a distinct  mark  ; and  it  must  be  driven  in  sloping, 
so  that  the  distance  of  its  point  from  the  centre  of  the  circle 
may  be  equally  exact  to  its  radius.  Fasten  to  the  board  G 11, 
fi  piece  of  thin  brass,  or  of  tin  plate,  «t  b . Place  the  segment  B 
in  such  a position  that  the  point  of  the  steel  pin  a may  bo  upon 
the  point  b,  and  roll  the  segment  toward  G.  so  that  the  nail  a 
may  rise  gradually,  and  the  point  of  contact  between  the  two 
circular  segments  advance  towards  m ; the  curve  a b,  described 
upon  the  brass  plate,  will  be  nn  accurate  exterior  epicycloid. 
Remove,  with  a file,  the  part  of  the  brass  on  the  left  hand  of 
the  epicycloid,  and  the  remaining  concave  a b will  be  a pattern 
tooth,  by  means  of  which  nil  the  rest  may  easily  bo  formed. 
When  an  interior  epicycloid  is  required,  the  generating  circle 
must  revolve  upon  a concave  instead  of  a convex  base,  as  in  the 
present  instance.  The  cycloid,  which  is  useful  in  forming  the 
teeth  of  rack-work,  is  generated  in  precisely  the  same  manner, 
with  this  difference  only,  that  the  base  on  which  the  generating 
circle  rolls  must  be  a straight  line. 

Perhaps  no  part  of  the  mechanism  of  mill-work  is  executed 
with  so  little  attention  to  theory  ns  the  teeth  of  wheels.  Almost 
every  millwright  has  his  favourite  construction,  and  it  is  seldom 
that  the  best  methods  are  adopted.  One  of  the  many  plans  in 
ordinary  use  we  shall  here  recite;  from  its  being  of  tolerably 
easy  application,  and  allowing  much  strength  to  the  teeth, 
while  it  is  somewhat  free  from  friction  in  comparison  with  other 
practical  methods.  Let  A B,  fig.  4.  plate  IV..  be  two  spur  wheels 
of  different  diameters,  of  which  the  cogs  aie  intended  to  work 
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into  each  other  at  half  pitch.  The  dotted  circular  arcs  G H, 
E F,  touching  each  other  between  s and  d.  arc  the  centre  or 
itch  lines,  from  which  the  teeth  are  formed.  Iflhcicclhof 
olh  wheels  arc  iron,  as  is  generally  the  rase  in  the  first  mo- 
tions of  work,  those  teeth  arc  then  made  nearly  both  of  a sizo 
at  the  pitch-line;  hut  if  the  teeth  of  one  be  wood  and  the  other 
iron,  then  the  iron  ones  are  made  to  have  less  pilch  than  the 
wooden  ones,  because  they  arc  then  found  to  wear  better.  In 
the  figure  both  arc  supposed  to  be  of  iron.  Suppose  the  wheels 
to  move  from  G toward  M,  amt  from  £ towards  F,  and  that 
the  sides  of  the  teeth  nt  b c,  and  d e,  are  in  contact ; from  b ns 
a centre,  with  a radius  equal  to  bp,  describe  the  arcs  pd,  Im ; 
from  d as  a ccutre  with  the  same  radius,  describe  the  arcs 
bi,fg,ck.  Thus  the  same  opening  of  the  compasses,  nnd  a 
ccntro  chosen  where  the  wheels  arc  ill  contact  on  the  pitch 
lines,  will  mark  the  contour  of  (ho  upper  part  of  a tooth  of  one 
wheel,  and  the  lower  pait  of  a corresponding  tooth  of  the  other 
wheel;  and  by  taking  several  centres  on  the  two  pitch-lines, 
the  various  teeth  may  be  formed.  To  prevent  the  cogs  from 
bottoming,  as  the  workmen  call  it,  let  the  lower  part,  re,  of  one 
tooth  be  made  rather  longer  than  the  upper  part  pd,  of  the 
other  wbich  is  to  play  into  it  The  way  in  which  cogs  thus 
constructed  wilt  work  into  one  another,  may  be  understood  by 
considering  the  motion  of  two  of  them,  n and  o for  example  ; 
when  (hey  first  come  into  contact,  they  will  appear  as  thccurvo 
* P s ; when  they  arrive  at  Q,  the  same  sides  will  appear  as  in 
the  dotted  lines  there  represented  ; and  when  the  same  arrive 
at  R S,  they  arc  in  contact  on  other  middle  points. 

Of  Wiper t or  Lifting  Vogt. — It  may  be  useful  to  notice  here, 
that  by  means  of  notches  called  wipers,  which  project  from  the 
circumference  of  a wheel  or  axle,  stampers,  hammers,  and  other 
tools,  are  raised  vertically  and  then  suffered  to  fall. 

Fig.  ft,  plate  IV.,  represents  portions  of  a stumper  for  bruising 
ore,  beating  hemp,  Ac.  and  of  its  shaft  with  lifting  cogs.  G is 
the  vertical  nrui  of  the  stamper,  sliding,  when  in  actual  work, 
between  rollers,  or  in  a groove,  to  keep  it  steadily  in  its  proper 
position  ; (i  is  the  horizontal  arm  of  the  stamper ; H pari  of  the 
axle,  on  which  the  wipers  or  lifting  cogs  E Fare  fixed;  the 
dotted  lines  at  A,  shew  the  height  to  wbich  the  horizontal  arm 
«,  of  the  stamper,  is  elevated  by  each  wiper.  A B is  a line  cor- 
responding with  the  arm  of  the  stamper  upon  which  the  wiptis 
first  act ; C D is  the  pitch-line  of  the  axis,  or  the  bottom  of  the 
curves  of  the  w ipers.  The  cut  ved  or  acting  faces  of  the  wipers 
arc  involutes  of  a circle  equal  in  radius  1o  the  axis  C D,  and 
obtained  as  alrcad)  described  in  noting  its  application  to  I he 
formation  of  the  teeth  of  wliecN,  viz.  by  unwrapping  from  the 
circumference  of  the  circle  alluded  to,  a tlucad  or  cord  b,  in  tho 
loop-hole,  at  the  extremity  of  which  is  a pencil  or  marking 
point,  describing  the  curve  as  it  approaches  towards  c.  Thu 
arm  of  the  stamper  is  fiat  at  ihe  part  w here  the  wiper  acts  upon 
it,  and  should  be  placed  in  a line  with  tho  centre  of  the  shall  or 
axis,  at  the  time  tho  first  wiper  comes  into  contact  with  it. 

Fig.  6,  plate  IV..  exhibits  the  form  of  the  wipers  for  a forge- 
hammer.  The  centre  b,  of  the  cylinder  AB,  in  which  the  wipers 
are  fixed,  the  flat  part  or  tail  end  of  the  hammer,  where  acted 
upon  by  the  wipers,  and  the  centre  of  (he  axis  a of  the  hammer, 
must  be  iu  the  same  light  line.  The  proper  curve  for  the  wipers 
is  an  exterior  epicycloid  ; formed  by  rolling  upon  tho  circum- 
ference of  the  circle  at  U,  a circle  of  which  the  radius  is  equal 
to  tho  distance  from  the  centre  of  the  axis  a to  the  extremity 
of  the  tail  of  the  hammer. 

Description  of  a common  Corn  Mill. — The  water  wheel  A K. 
fig.  7,  plate  IV.,  is  generally  from  eighteen  to  twenty-four  feet  in 
diameter,  reckoning  from  the  outermost  edge  of  any  float- board 
at  A,  to  that  of  the  opposite  one  at  B.  The  water  striking  on 
the  tloats  of  this  wheel,  drives  it  round,  nnd  gives  motion  to 
Ihe  mill.  The  wheel  is  fixed  upon  a very  strong  axis  -.»r  shaft 
C,  one  end  of  which  rests  on  I),  nnd  the  other  on  K within  the 
mill-house.  On  the  shaft  or  axis  C,  and  within  the  mill  house, 
is  n wheel  F,  about  eight  or  nine  feet  in  diameter,  having  cogs 
all  round,  which  work  in  the  upright  staves  or  rounds  of  a trun- 
dle G-  This  trundle  is  fixed  upon  a strong  iron  axis,  called  tho 
spindle,  the  lower  end  of  which  turns  in  a brass  foot  fixed  nt 
H,  in  a horizontal  beam  II,  called  the  bridge-tree;  and  the 
upper  end  of  the  spindle  turns  in  a wooden  bush  fixed  into  tho 
nether  mill-stone,  which  lies  upon  teams  in  the  floor  I.  The 
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top  of  the  spindle  above  the  bush  is  square,  and  goes  into  a 
square  hole  in  u strong  iron  cross,  a bed,  fig.  8,  called  the  rynd, 
under  which,  and  close  to  the  bush,  is  a round  piece  of  ihick 
leather  upon  the  spindle  which  it  turns  round  at  the  same  time 
it  does  the  rynd.  The  rynd  is  let  into  grooves  in  the  under  sur- 
face of  the  upper  or  running  mill-stone,  which  it  turns  round  in  ; 
the  same  time  that  the  trundle  G is  turned  round  by  the  cog- 
wheel F-  This  mill-stone  lias  a large  hole  quite  through  its 
middle,  called  the  eye  of  the  stone,  through  which  the  middle  , 
part  of  the  rynd  and  upper  end  of  the  spindle  may  be  seen  ; 
whilst  the  four  ends  of  rynd  lie  below  in  their  grooves. 

One  end  of  the  bridge-tree  H,  which  supports  the  spindle, 
rests  upon  the  wall,  and  the  other  end  is  let  into  a beam  called 
tbc  braycr,  L M-  The  braycr  rests  in  a mortise  lit  L,  and  the 
other  end  M,  hangs  by  a strong  iron  rod  N,  w hich  goes  through 
tbc  floor  1,  and  has  a serew  and  nut  on  its  top  at  O;  by  the 
lurniog  of  this  nut,  the  end  M of  the  hrayer  is  raised  or  de- 
pressed at  pleasure,  and  consequently  the  bridge  tree  and  the 
upper  mill-stone.  By  this  means  the  upper  mill-stone  may  be 
set  as  close  to  the  under  one,  or  raised  as  much  above  it,  as 
may  be  ncccssarj.  It  will  of  course  lie  understood  that  the 
nearer  the  mill-stones  are  to  each  other,  the  finer  the  corn  will 
be  ground  ; and  that,  on  the  contrary,  the  further  they  arc-sepa- 
rated, the  coarser  it  will  be. 

The  upper  mill  stone  is  enclosed  in  a round  box,  which 
nowhere  touches  it,  and  is  about  an  inch  distant  from  its  edge 
all  round.  On  the  top  of  this  box  stands  a frame  for  holding 
the  hopper  P,  to  which  is  hung  the  shoe  Q,  hy  two  lines  fast- 
ened to  the  hinder  part  of  it,  fixed  upon  hooks  in  the  hopper, 
and  hy  one  end  of  the  string  R fastened  to  the  fore  part  of  it, 
Ihc  other  eud  being  twisted  round  the  pin,  S.  Hy  turning  this 
pin  one  w ay,  the  string  draws  up  the  shoe  closer  to  the  hopper, 
and  ro  lessens  tbc  aperture  between  them:  and  ns  the  pin  is 
turned  the  other  way,  it  lets  down  the  shoe,  «nd  enlarges  the 
aperture.  If  the  shoe  be  drawn  up  quite  to  the  hopper,  no 
corn  can  fall  from  the  hopper  into  the  mill;  if  it  he  let  down  a 
little,  some  will  fall ; and  the  quantity  will  be  more  or  less, 
according  as  the  shoo  is  more  or  less  let  down  ; for  the  hopper 
is  open  at  the  bottom,  and  there  is  a hole  at  the  bottom  of  the 
shoe,  not  directly  under  the  bottom  of  the  hopper,  but  nearer 
to  the  lowest  end  of  the  shoe,  over  the  middle  or  eye  of  the 
stone. 

In  a square  hole  at  the  top  of  the  spindle,  is  put  the  feeder 
E.  fig.  8.  This  feeder,  as  the  spindle  (urns  ruund,  jogs  the 
shoe  three  times  in  each  revolution,  and  so  causes  the  corn  to 
run  constantly  down  from  the  hopper  through  the  shoe,  into 
the  eye  of  the  mill-stone,  where  it  falls  upon  the  top  of  the 
iynd,  and  is,  by  the  motion  of  tbc  rynd,  and  the  leather  under 
it,  thrown  below  the  upper  stone,  and  giound  between  it  and 
the  lower  one.  The  rapid  motion  of  the  stone  creates  a cen- 
trifugal tendency  in  the  corn  going  round  with  it,  by  which 
means  it  gels  farther  and  fartbci  from  the  centre,  a*  in  a spiral, 
in  every  revolution,  until  it  is  quite  thrown  out,  and  being  then 
ground,  it  falls  through  a spout,  called  the  mill-eye,  into  a 
trough  placed  for  its  reception.-  When  the  mill  is  fed  too  fast, 
the  corn  bears  up  the  stone,  and  it  is  ground  too  coarse  : be- 
sides, the  mill  is  apt  to  get  clogged,  and  to  go  too  slowly.  When 
the  corn  is  scantily  supplied,  the  mill  goes  too  last,  and  the 
stones  by  their  collision  are  apt  to  strike  lire.  Both  these  in- 
conveniences are  avoided,  by  turning  the  regulating  pin,  S, 
backw  ard  or  forward,  in  order  tudraw  tip  or  letdowu  the  shoo, 
as  the  case  is  observed  by  the  miller  to  require. 

The  heavier  the  running  mill-st one,  and  the  greater  the  quan- 
tity of  water  falling  upon  the  wheel,  the  faster  will  the  mill  bear 
to  be  fed,  and  consequently  the  greater  the  performance  of  Ihc 
mill.  When  the  stone  is  considerably  worn,  and  become  light, 
its  weight  must  either  be  increased  hy  some  artificial  addition, 
or  the  mill  must  necessarily  be  fed  slowly  ; otherwise  rhe  stooe 
will  be  too  much  borne  up  by  the  corn  under  it,  to  grind  the 
meal  sufficiently  fine.  The  power  necessary  to  turn  a heavy 
mill-stone,  is  hut  very  little  more  than  what  is  necessary  to 
torn  a light  one  ; for  as  the  stone  is  supported  upon  the  spindle 
•d’ the  bridge-tree,  and  the  end  of  the  spindle  that  turns  in  the 
r.ras*  foot  is  hut  small,  the  difference  arising  from  the  weight 
produces  only  an  inconsiderable  action  against  the  power  or 
force  of  the  water.  Besides,  a heavy  stone  affords  the  same 


advantage  as  a heavy  fly,  that  is,  it  regulates  the  motion  much 
better  than  a light  one,  from  ita  not  being  liable  to  such  great 
fluctuations  of  velocity. 

In  order  to  cut  and  grind  tire  corn,  both  the  upper  and  under 
mill-stones  have  channels  or  furrows  cut  in  them,  proceeding 
obliquely  from  the  centre  to  the  circumference.  These  furrows, 
in  the  direction  of  their  length,  are  cut  slantwisr  on  one  side, 
and  perpendicularly  on  the  other,  thus,  |""  \J  ssJ  VJ 
so  that  each  of  the  ridges  which  they  form  has  a sharp  edge  ; 
and  in  the  two  stones,  these  edges  pass  one  another  like  the 
edges  of  a pair  of  scissara,  and  so  cut  the  corn,  to  make  it 
grind  the  more  easily,  when  it  falls  upon  the  furrows.  The 
furrows  are  cut  tho  same  way  in  both  stones,  when  they  lie 
upon  their  backs,  which  makes  them  run  crosswise  to  each 
other  when  the  upper  stono  is  inverted  by  turning  its  furrowed 
surface  tow  ards  that  of  the  lower,  for,  if  the  furrows  of  both 
stones  lay  the  same  way,  part  of  the  corn  would  be  driven 
onward  in  the  lower  furrows,  and  come  out  from  between  Ihc 
stones  without  being  either  ground  or  bruised.  The  grinding 
surface  of  the  under  stone  is  a little  convex  from  the  edge  lo 
tbc  centre,  and  that  of  the  upper  stone  a little  concave  ; and 
they  arc  farthest  from  one  another  in  the  middle,  but  approach 
gradually  nearer  towards  (he  edges.  By  this  mcan9  the  corn, 
at  its  first  entrance  between  the  stones,  is  only  bruised  ; hut 
as  it  goes  farther  on  towards  Hie  circumference  or  edge,  it  is 
cut  smaller  and  smaller,  and  at  last  finely  ground,  just  before 
it  comes  out  from  between  them. 

When  the  ridges  become  blunt  and  tho  farrows  shallow  by 
wearing,  the  ruuning  stouc  must  be  taken  up,  and  both  of  them 
may  then  bo  dressed  anew  with  a chisel  and  mallet.  Every 
time  the  stone  is  taken  up,  there  must  he  some  tallow  put 
round  the  spindle  and  upon  the  bush;  this  unguent  will  soon 
be  melted  by  the  heat  the  spindle  acquires  from  its  turning  and 
rubbing  against  the  hush,  which  it  will  prevent  from  taking  fire- 

Tbc  bush  must  embrace  the  spindle  quite  close,  to  prevent 
any  shake  in  tho  motion,  which  would  cause  some  parts  of  the 
sloues  to  grate  against  each  other,  whilst  the  other  parts  nf 
them  would  be  too  far  asunder,  and  by  that  means  spoil  the 
meal.  Hence,  whenever  the  spindle  has  worn  the  bush,  so  as 
to  begin  to  shake  in  it,  the  stono  must  be  taken  up,  and  a 
chisel  driven  into  several  parts  of  the  bush  ; and  when  it  is 
taken  out.  wooden  wedges  must  be  forced  into  the  holes  ; by 
which  means  the  bush  will  he  made  closely  to  embrace  ihc 
spindle  again  all  round.  In  doing  this,  great  care  must  he 
taken  to  drive  equal  wedges  into  the  bush  on  opposite  sides  of 
the  spindle:  otherwise  it  will  he  thrown  out  of  the  perpendi- 
cular, and  so  hinder  the  upper  stone  from  being  set  parallel  to 
(be  under  one,  which  is  absolutely  necessary  for  making  good 
work.  When  any  accident  of  this  kind  occurs,  the  perpendi- 
cular position  of  the  spindle  must  be  restored,  by  adjusting  the 
bridge-tree  with  proper  wedges  pnt  between  it  and  the  braver. 

The  rynd  is  sometimes  wrenched  in  laying  down  the  upper 
stone  upon  it,  or  is  made  to  sink  a little  lower  on  one  side  of 
the  spindle  than  on  the  other;  and  this  will  cause  one  edge  of 
the  upper  stone  to  drag  all  round  upon  the  lower,  while  tho  op- 
posite edge  will  not  touch.  This  is  easily  rectified,  by  raising 
tbc  stone  a little  with  a lever,  and  putting  bits  of  paper,  card, 
or  thin  chips,  between  the  rynd  and  the  stone. 

Till  the  steam-engine  came  into  general  use,  so  as  to  make 
people  independent  of  water  and  wind,  and  animal  strength, 
as  agents  to  drive  machinery,  the  first-named  was  considered 
the  best  moving  power ; and  wind  the  next,  where  wrater  was 
denied ; and  they  arc  still  used  as  valuable  and  powerful 
movers  in  many  situations.  To  illustrate  the  combinations  of 
machinery,  any  of  these  might  be  taken.  We  shall,  for  this 
purpose,  confine  ourselves  nt  present  to 

Water  MUh.  There  me  three  descriptions  of  these,  namely. 
Breast-mills,  Undershot-mills,  and  Ovcrshot-mills,  according 
to  the  manner  in  which  the  water  is  applied  to  the  great 
wheel.  In  the  first,  the  water  falls  down  upon  the  wheel  at 
right  angles  to  the  float-hoards  or  buckets  placed  all  round  the 
wheel  to  receive  it.  In  the  second,  which  is  used  where  there 
is  no  fall  but  a considerable  body  of  water,  the  stream  strikes 
the  float-boards  at  tho  lower  part  of  the  wheel.  In  the 
third,  the  water  is  poured  over  the  top,  and  is  received  in 
buckets  formed  all  round  the  wheel.  According  to  Soieaton, 
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the  power  necessary  to  produce  the  same  effect  oo  the  under-  ! 
.shot-wheel,  a breast-wheel,  and  an  overshot  wheel,  must  be  to  , 
each  other  as  the  numbers  2*4,  1*75.  and  1. 

Rules  for  the  Construction  of  Water-Mills : — I.  Measure  ! 
the  perpendicular  height  of  the  fill  of  water,  in  feet,  above 
that  part  of  the  wheel  on  which  the  water  begins  to  act,  and 
call  that  the  height  of  the  fall.  2.  Multiply  Ibis  constant  num- 
ber 04 "2822  by  the  height  of  the  fall  in  fert,  and  the  square  root 
of  the  product  will  be  the  velocity  of  the  water  at  the  bottom 
of  the  fall,  ortho  number  of  feet  that  the  water  there  moves 
per  seeond.  3.  Divide  the  velocity  of  the  water  by  three,  and 
the  quotient  will  be  the  velocity  of  the  float-boards  of  the 
wheel,  or  tho  number  of  feet  they  must  each  go  through  in  a 
second,  when  the  water  acts  upon  them  so  as  to  have  the 
greatest  power  to  turn  the  mill.  4.  Divide  the  circumference 
of  the  wheel  in  feet  by  the  velocity  of  its  floats  in  feet  per 
second,  and  the  quotient  will  be  the  number  of  seconds  in 
which  tho  wheel  turns  round,  5.  lly  this  last  number  of 
seconds  divide  GO,  and  the  quotient  will  be  the  number  of 
turns  of  the  wheel  iu  a minute.  G.  Divide  120  (the  number  of 
revolutions  a millstone  four  feet  and  a half  in  diameter  ought 
lo  have  in  a minute)  by  the  number  of  turns  of  the  wheel  in  a 
minute,  am!  the  quotient  will  be  the  number  of  turns  the  mill- 
stone ought  to  have,  for  one  turn  of  the  wheel.  7.  Then,  as 
the  number  of  turns  of  the  wheel  in  a minute  is  to  the  number 
of  turns  of  the  millstone  in  a minute,  so  must  the  number  of 
staves  in  the  trundle  be  to  the  number  of  cogs  in  the  wheel,  in 
the  nearest  whole  numbers  that  can  be  found. 

The  breadth  of  the  water- wheel  ought  to  correspond  with  the 
power  necessary  on  the  occasion,  supposing  that  a propor- 
tionate volume  of  water  is  at  command;  for  a wheel  of  two 
feet  in  breadth  will  be  more  than  double  ns  powerful  as  one 
on'y  a foot  broad,  there  being  a double  volume  of  w ater  acting 
upon  it,  while  the  friction  of  the  axis  is  by  no  means  doubled 
wirh  this  augmentation  of  hreadtb. 

It  may  be  well  to  uoticc  here  Smca ton’s  discovery,  that  “ the 
more  slowly  any  body  descends  by  the  force  of  gravity  while 
acting  upon  any  piece  of  machinery,  the  more  of  that  force 
will  be  spent  upon  it,  and  consequently  the  effect  will  be  the 
greater."  That  effect  is  not  increased  in  proportion  to  the 
velocity  of  the  wheel's  motion.  Smealon  found,  that  when  the 
wheel  with  which  be  experimented  (two  feet  in  diameter) 
revolved  20  limes  in  a minute,  its  effect  was  greatest ; when  it 
made  only  1H|  turns,  the  effect  was  irregular;  and  when  so 
laden  as  not  lo  make  18  turns,  the  wheel  was  overpowered  by 
the  load : thirty  turns  in  the  minute  occasioned  a loss  of 
about  onc-twcnticth ; and  when  turned  above  30  times  in  a 
minute,  the  diminution  of  eflect  was  nearly  one-fourth  of  its 
powers.  This  proportion  may  be  easily  estimated  on  any 
wheel  of  greater  extent,  by  computing  the  proportion  of 
accumulated  power  lost  by  greater  velocity  than  may  be  suffi- 
cient to  load  the  wheel  by  means  of  the  buckets  being  tilled  ; 
observing,  that  the  progress  of  a machine  may  be  so  much  re- 
tarded as  to  cause  the  effect  to  be  irrelevant  to  the  purpose, 
although  llic  machine  may  be  kept  in  motion. 

To  compute  the  effects  of  walcr-wbccls,  ascertain,  1.  The  real 
velocity  of  the  water  which  acts  upon  tho  wheel ; *2.  the  quan- 
tity of  water  expended  in  a given  time ; and  3.  how  much  of 
the  power  is  lost  by  friction.  Sineaton  found  that  tiro  mean 
power  of  a volume  of  water  13  inches  in  height,  gave  8 9G  feet 
of  velocity  in  each  minute  to  a wheel  on  which  it  impinged. 
The  compulation  of  tho  power  to  produce  such  an  effect,  allow- 
ing the  head  of  water  to  be  1068  inches,  gave  2G4'7  pounds  of 
water  descending  in  one  minute  through  the  space  of  13  inches, 
therefore  364'7,  multiplied  by  15,  was  equal  to  3 970.  But  as 
that  power  will  raise  no  more  than  0-375  pounds  to  the  height 
of  135  inches,  it  was  manifest  that  the  major  part  of  the  pow  er 
was  lost ; for  the  multiplication  of  these  two  sums  only  amount- 
ed to  1*206  ; of  course  the  friction  was  equal  to  three-fourths 
of  the  power.  According  to  Smcaton,  this  is  the  maximum 
single  effect  of  water  upon  an  undershot-wheel,  where  tho  fall 
is  fifteen  inches.  The  remainder  of  power,  it  is  plain,  must 
equal  that  of  the  velocity  of  the  wheel  itself,  multiplied  into  the 
weight  of  (be  water,  which  in  this  case  brings  the  true  proper-  i 
tion  between  the  power  and  the  effect  to  be  as  3 849  lo  1-2GG, 
or  as  1 1 to  4. 
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In  Undershot  mills,  the  float-boards  should  be  rather  nume- 
rous than  few.  Smealon  found  when  he  reduced  them  from  24 
to  12,  that  the  effect  was  reduced  one-half,  because  the  water 
escaped  between  the  floats  without  touching  them;  but  when 
he  aildt-d  a circular  sweep  of  such  length,  that  before  one  float 
hoard  quitted  it,  another  bad  entered  it.hcfound  the  former  eflect 
nearly  restored.  Tins  mode  more  particularly  applies  to  breast 
wheels,  or  such  as  receive  the  water  immediately  below  the 
level  of  the  axis.  In  such,  the  float  boards  should  be  conflned 
both  at  their  sides  and  at  tbeir  extremities,  so  that  the  water 
may  accompany  them  all  the  way  from  the  head  down  to  the 
lowest  part  of  the  wheel,  whence  it  should  pass  off  with  suffi- 
cient readiness  to  allow  the  succeeding  fall  to  supply  its  place, 
without  being  in  the  least  retarded.  It  Ims  been  ascertained, 
that  a very  sensible  advantage  is  gained  by  inclining  the  float- 
hoards  to  the  radius  of  the  wheel,  so  that  each  float-board, 
when  lowest,  shall  havo  its  edge  turned  up  the  stream  about 
twenty  degices. 

The  Overshot  wheel  is  the  most  powerful,  giving  a result 
equal  to  four-fifths  of  the  power. 

The  Breast  wheel,  well  constructed,  yields  a half  or  3-5ths 
of  the  power.  But  often,  from  inattention  to  the  reduction  of 
friction,  and  inaccurate  workmanship,  the  power  not  only  of 
this,  but  of  the  preceding  forms  also,  is  greatly  reduced. 

The  tcclh  of  wheels  ought  not  to  act  upon  each  other  before 
they  arrive  at  the  line  which  joins  their  centres  ; and  though 
the  inner  or  under  side  of  the  teeth  may  be  of  any  form,  yet  it 
is  better  to  make  both  sides  alike,  that  the  wheels  may  admit 
of  being  revolved  either  way  with  equal  facility.  The  teeth 
should  be  made  as  fine  as  the  case  admits,  so  that  the  greatest 
number  possible  may  be  in  contact  at  once ; and  the  utmost 
care  should  he  taken  to  have  them  so  regularly  disposed  (hat 
they  may  not  interfere  with  each  other  before  they  begin  to 
work  ; and  they  should  bo  so  formed  that  the  pressure  by  which 
one  of  them  urges  the  other  round  its  axis,  may  be  constantly 
the  same.  This  is  by  no  means  the  case,  when  the  common 
construction  of  a spur  wheel,  noting  in  the  cylindrical  staves 
of  a lantern  or  trundle,  is  used.  The  ends  of  teeth  should  never 
be  formed  of  parts  of  circles,  unless  working  with  other  teeth, 
specifically  adapted  to  them. 

Method  of  Setting  out  Wheels. — For  a Spur-wheel  and  Trundle, 
Lantern  or  Wallowcr,  draw  the  pitch  lines  A I,  B I,  A 2,  B2. 
fig.  I,  plate  HI.,  then  divide  the  number  of  Iccth  or  cogs 
required,  as  a he.  Divide  one  of  these  distances,  as  be,  into  7 
equal  parts,  as  I,  2,  3,  4.6,  (3.  7 : allow  3 for  the  thickness  of 
the  cogs,  as  1,  2,  3,  in  tho  cog  a ; and  4 for  the  diameter  of  the 
I stave  of  the  trundle,  as  1,2,  3,  4.  in  the  stave  in,  fig.  2.  Three 

Karts  are  allowed  for  the  cog,  and  4 for  the  stave,  the  wallowcr 
eing  supposed  to  be  of  less  diameter  than  the  wheel,  therefore 
subject  to  more  wear,  in  proportion  as  the  number  of  cogs 
exceed  the  number  of  staves  ; but  if  in  any  case  the  number  of 
staves  and  cogs  be  the  same,  they  may  be  of  equal  thickness. 
The  height  of  the  cog  is  equal  to  4 parts  ; then  divide  its  height 
into  5 equal  parts,  ns  1,2.  3,  4,  5 in  the  cog  e;  allow-  3 for  the 
bottom  to  the  pitch  line  of  the  cog ; the  other  2 for  the  curve 
which  must  be  given  it,  to  mako  it  fit  and  bear  on  the  stave 
equally. 

In  common  practice,  the  millwrights  are  accustomed  to  put 
the  point  of  a pair  of  compasses  in  the  dot  3 of  the  co„  a,  ami 
strike  the  line  d f ; then  they  remove  the  point  of  the  compasses 
to  the  point  d,  and  sliike  the  curve  3e,  by  which  means  they 
obtain  a curve  which  they  consider  sufficiently  correct. 

For  a face- wheel,  divide  the  pitch-line  A U,  fig.  2,  into  the 
number  of  cogs  intended,  as  a b c ; divide  the  distance  h e into 
7 equal  parts;  allow  3 of  these  fur  the  thickness  of  the  cogs, 
ns  1,2,  3,  in  the  cog  a,  4 for  the  height,  and  I for  live  width,  an 
dr,  and  4 for  the  thickness  of  the  stavo  m.  Drawn  lino  through 
the  centre  of  the  cog,  as  the  liuc  A 1,  at  S ; and  on  tho  point  5 
desrribe  the  line  de;  remove  the  compasses  to  the  point  A, 
and  draw  the  line/'y,  by  winch  the  slmpc  of  the  cog  will  he 
determined. 

For  common  spur  nuts,  divide  the  pitch-line.  A,  fig.  3,  into 
twice  as  many  equal  parts  as  there  are  intcodcd  to  be  teeth,  an 
a,  6, r,  d,  #;  with  a pair  of  compasses  open  to  half  tho  dis- 
tance of  any  of  these  divisions,  from  the  points  n 1,  c 3,  e 6,  dra  .* 
the  semicircles  a,e,  and  e,  which  will  form  the  ends  of  the 
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teelb.  From  the  points  3,  4,  and  6,  draw  the  semicircles^,  A,  », 
which  will  form  the  lower  parts  of  the  spnees.  Though  spur- 
nuts  are  usually  set  out  in  this  manner,  yet  in  good  work,  the 
ends  of  the  teeth  must  not  be  semicircles,  unless  working  with 
other  teeth  adapted  to  them,  but  epicycloids. 

Of  Bevel  Geer. — Bevelled  wheels,  commonly  called  bcvcl- 
geer,  which  have  nearly  superseded  the  spur  wheeKand  trun- 
dles, are,  in  effect,  truncated  cones,  rolling  on  the  surface  of 
each  other.  Suppose  the  cones  A and  B,  revolving  on  their 
centres  a p,  a e,  fig.  4,  plate  III. ; if  their  bases  are  equal,  they 
will  perform  their  revolutions  in  equal  times,  and  consequently 
any  two  points  equally  distant  from  the  centre  a of  A,  as  a b, 
a c,a  d,  a e,  will  revolve  in  the  namo  time  as  af,  a g,  a A,  a t.  If 
oue  of  the  cones,  as  in  tig.  5,  bo  twice  the  diameter  of  the  other, 
the  base  of  the  larger  will  make  one  revolution,  while  that  of 
the  smaller  w ill  make  two  ; and  all  the  corresponding  parts  of 
the  conical  surfaces  will  observe  the  same  proportion  ; that  is, 
a A,  a e,  a d.a  e,  will  turn  only  once  round,  while  af,  a g,  a A, 
a t,  turn  twice  round ; the  number  of  the  revolutions  of  all 
cones  revolving  in  this  manner,  being  to  each  other  as  tbeir 
respective  diameters.  Let  two  cones  have  teeth  cut  in  them, 
ns  represented  by  fig.  6;  they  will  become  bevel-geer.  These 
teeth  would  be  broadest  at  the  base,  from  whence  they  would 
gradually  taper  with  the  lessening  circumference  of  the  cone, 
till  they  terminated  at  the  apex  a in  a point;  but  as  such  an 
extent  of  teeth  would  be  unnecessary,  the  useless  parts  of  the 
teeth  are  cut  off,  as  at  K and  F ; that  is,  bevci-gccr  is  composed 
of  wheels  made  in  the  form  of  truncated  cones,  as  shewn  by 
fig.  7,  where  the  upright  shaft  A B,  with  the  bevel-wheel  C D, 
turns  the  bevel-wheel  la  F,  with  its  shaft  G II,  and  the  teeth 
work  freely  in  each  other. 

The  method  of  conveying  motion  in  any  direction,  and  of 
proportioning  or  shaping  the  wheels  accordingly,  is  as  follows  : 
let  the  line  a b,  fig.  8.  plate  III.  represent  the  shaft  coming  from 
a wheel ; draw  the  line  e d to  intersect  the  line  a A in  the  direc- 
tion intended  for  the  motion  to  be  conveyed,  and  this  line  ed 
will  represent  the  shaft  of  the  bevel-wheel  which  is  to  receive 
the  motion.  Suppose  then  the  shaft  e d is  to  revolve  three 
times,  whilst  the  shaft  a b revolves  once  ; draw  the  parallel  line 
it  at  any  moderate  distance,  (suppose  one  foot  by  a scale.) 
then  draw  the  parallel  line  A A,  at  three  feet  distance,  after 
w hich  draw  the  dotted  lino  w x,  through  the  intersection  of  the 
shaft  a A and  e d,  and  likewise  through  the  intersection  of  the 
parallel  lines  i t and  A A,  in  the  points  x and  y,  which  will  he 
the  pitch-line  of  the  two  bevel-wheels,  or  the  line  where  the 
teeth  of  the  two  wheels  act  on  each  other,  as  may  be  seen  by 
fig.  9,  where  it  is  obvious  to  inspection  that  the  motion  may  be 
conveyed  in  any  direction. 

In  crown  wheels  and  bevelled  gecr,  the  fares  of  the  teeth 
must  be  all  tapered,  as  if  they  proceeded  from  a common 
centre.  The  pinion  may  be  considered  as  a portion  of  a cone, 
which,  rolling  along  the  horizontal  rim  of  the  wheel,  traces  the 
contour  of  the  teeth,  by  describing  a modified  epicycloid.  The 
same  general  principles  indicate  all  the  variations.  It  is  of 
practical  conscqucnco  that  the  teeth  of  wheels  should  all  be 
equally  worn.  In  their  mutual  congress,  therefore,  they  ought 
to  produce  a series  of  the  most  diversified  contacts.  To  effect 
this  object,  the  number  of  teeth  in  the  pinion  and  the  wheel 
roust  be  as  discordant  as  possible.  If  the  one  were  any  aliquot 
part  of  the  other,  the  same  incessant  coincidence  would  soon 
recar,  occasioning  a partial  and  disproportionate  attrition. 
Prime  numbers  should  be  preferred,  and  the  larger  they  are, 
the  smoother  will  the  wheels  work.  The  odd  tooth  in  the 
pinion  is  by  our  mill-wrights  very  appositely  called  the  hunt- 
ing cog. 

The  effects  produced  by  machines  are  extremely  diversified. 
To  extend  action  to  a distance,  or  to  divert  its  direction,  to 
reduce  or  multiply  the  celerity  impressed  ; to  modify  an  uni- 
form progression  into  an  accelerating  or  retarding  one ; to 
maintain  a parallel  motion  ; to  change  a rectilineal  into  a cir- 
cular motion,  and  the  reverse;  to  convert  a reciprocating  play 
into  a constant  circulation  or  equable  rectilineal  (low; — these 
are  a few  of  the  objects  generally  aimed  nt.  Prcssuro  is  con- 
veyed to  any  distance,  by  a aystem  of  parallel  levers,  sup- 
ported at  certain  intervals,  the  extremities  of  their  arms  being 
connected  by  a train  of  beaus.  The  direction  of  any  power  ia 


easily  changed,  by  means  of  a crank  or  bent  lever.  The  samo 
contrivance,  aided  by  the  action  of  a fly,  converts  a recipro- 
cating into  a circular  motion.  This  effect  is  likewise  produced 
by  a rack,  working  alternately  on  the  opposilo  sides  of  a toothed 
wheel.  The  celerity  is  modified  at  pleasure,  by  affixing  to  the 
axle  solid  blocks,  sometimes  called  heart  wheel*,  and  fashioned 
like  spiral  or  eccentric  curves.  These  lines  may  he  traced 
with  such  accuracy  as  to  evolve  the  precise  succession  of  im- 
pulse required.  But  all  tho  transitions  should,  if  possible,  be 
gradual,  any  sudden  change  occasioning  a concussion  which 
wastes  the  force,  and  tends  to  disjoint  and  shatter  the  parts  of 
the  machine. 

The  moat  elegant  mode  of  transmitting  force  in  any  direc- 
tion, is  by  a contrivance  termed  the  Vnittrtal  Joint,  (see  tho 
Plate,  fig.  10.)  Instead  of  the  cross,  a ring  or  a ball  is  often 

f (referred.  But  the  angular  motion  communicated  in  this  way 
s not  quite  equable,  and  becomes  even  irregular  in  the  case  of 
great  obliquity.  By  doubling,  however,  the  combination  of 
axes,  the  impression  may  be  turned  aside  almost  into  an  op- 
posite direction,  and  may  be  rendered  uuiform  by  a compen- 
sation of  irregularities. 

An  alternate  motion  is  beautifully  converted  into  a revolving 
one,  by  a vertical  rod  which  carries  affixed  to  it  a wheel  in- 
dented lo  another  wheel  of  the  same  sixe.  The  central  wheel, 
describing  at  each  reciprocation  a double  circumference,  must 
turn  twice  round.  This  mechanism  is,  from  a vague  analogy, 
called  the  Sun  and  Planet  Wheel.  A rcciprorating  beam  can 
be  made  to  raise  and  depress  a rod  very  nearly  in  a vertical  line, 
by  means  of  a regulated  parallelogram.  Thus,  asin  the  figure,  C 
being  the  centre  of  the  beam,  let  au  arm  B E turn  about  tho 
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firm  joint  B,  and  guide  tho  end  E of  the  parallelogram  A DEF; 
if  C 1)  bo  taken  a mean  proportional  to  A I)  and  U K,  the  other 
end  F,  carrying  the  rod  of  a piston,  will  travel  in  a path  which 
is  very  nearly  rectilineal  and  perpendicular.  These  two  fine 
contrivances  were  happily  combined  in  Walt's  Steam  Engine- 

Mechanical  Surgery,  is  a branch  of  the  profession,  the 
object  of  which  is,  by  mechanical  means,  to  relieve  or  to 
remedy  certain  deformities  or  injuries  to  which  somo  persons 
aro  subject  from  their  birth,  but  which  in  many  cases  arc  the 
result  of  accident, 

MEDAL  denotes  a piece  of  metal  in  the  form  of  coin,  such 
as  was  cither  current  money  among  the  ancients,  or  struck  on 
any  particular  occasion,  to  preserve  the  portrait  of  some  great 
person,  or  the  memory  of  some  illustrious  action,  to  posterity. 
As  historical  documents,  they  form  the  principal  evidence  we 
can  have  of  the  truth  of  the  old  historians.  In  some  few  in- 
stances they  correct  the  names  of  sovereigns;  and  in  a great 
many,  illustrate  the  chronology  of  reigns.  By  their  assistance 
the  geographer  has  sometimes  been  enabled  to  determine  the 
situation  of  a town  whose  name  alone  has  reached  us.  To  the 
naturalist  they  afford  the  only  proofs  of  the  knowledge  which 
the  ancieots  had  of  certain  plants  and  animals  ; and  they  some- 
times preserve  delineations  of  bnildings  for  the  architect,  of 
which  not  even  a ruin  is  at  this  day  standing. 

MEDALLION,  or  Medalion,  a medal  of  an  extraordinary 
size,  supposed  to  be  anciently  struck  by  the  emperors  for  their 
friends,  and  for  foreign  princes  and  ambassadors.  But,  that 
the  smallness  of  their  number  might  not  endanger  the  loss  of 
the  devices  they  bore,  the  Romans  generally  took  care  to 
stamp  the  subject  of  them  upon  their  ordinary  coin.  Medal- 
lions, in  respect  of  the  other  coins,  were  tho  same  as  modern 
medals  in  respect  of  modern  money : they  were  exempted 
from  all  corameice,  and  had  no  other  value  than  what  was  set 
upon  them  by  tho  fancy  of  the  owner.  Medallions  arc  so 
scarce,  that  there  cannot  be  any  set  made  of  them,  even  though 
the  metals  and  sizes  should  be  mixed  promiscuously. 

MEDEOLA,  Climbing  African  Asparagus,  a genus  of  plants 
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belonging  to  the  hcxandria  class,  and  in  the  natural  method 
ranking  under  the  1 Ith  order,  sarniculncca.*. 

MEDIAN  A,  the  name  of  a vein  or  little  vessel,  made  by  the 
union  of  the  cephalic  and  basilic  in  the  bend  of  the  elbow. 

MEDIASTINUM,  in  Anatomy. a double  membrane,  formed 
by  n duplicature  of  the  pleura;  serving  to  divide  tbe  thorax 
and  the  lungs  into  two  parts,  and  to  sustain  the  viscera,  and 
prevent  their  falling  from  one  side  of  tbe  thorax  to  the  other. 
See  Anatomy. 

MEDIATE,  or  Intermediate,  something  that  stands  betwixt 
and  connects  two  or  more  terms  considered  as  extremes;  in 
which  sense  it  stands  opposed  to  immediate. 

MEDIATOR,  a person  that  manages  or  transacts  between 
two  parties  at  variance,  in  order  to  reconcile  them.  The  word, 
in  scripture,  is  applied,  1.  To  Jesus  Christ,  who  is  the  only 
intercessor  and  peace-maker  between  God  and  man,  (I  Tim. 
ii.  5.)  2.  To  Moses,  who  interposed  between  tbe  Lord  and 
his  people,  to  declare  uuto  them  Ids  word,  (Deut.  v.  6.  iii.  19.) 

MEDICAGO  FALCATA.  Yellow  Mtdie.-U  nearly  allied 
to  lucerne,  and  is  equally  good  for  fodder;  it  will  grow  on 
land  that  is  very  dry,  and  hence  is  likely  to  become  a most  use- 
ful plant ; its  culture  has,  however,  been  tried  but  partially. 
Some  experiments  were  made  with  this  plant  by  Thomas  Lc 
Illanc,  Esq.,  in  Suffolk,  which  are  recorded  by  Professor 
Marlyn, 

MEDICAGO  Polymorfha.  Variable  Medic. — This  is  also  a 
plant  much  relished  by  cattle,  hut  is  not  in  cultivation:  it  is 
an  annual,  and  perhaps  inferior  in  many  respects  to  the  Non- 
such, which  it  in  some  measure  resembles-  There  arc  many 
varieties  or  this  plant  cultivated  in  flower  gardens  on  account 
of  the  curious  shapes  of  the  seed-pod*,  some  having  a distant 
resemblance  to  snails'  horns,  caterpillars.  &c.  under  which 
names  they  are  sold  in  the  seed-shops.  It  grows  in  sandy 
hilly  soils ; the  w ild  kind  has  flat  pods. 

Medicago  Sativa.  Lucerne. — Too  much  cannot  be  said  in 
praise  of  this  most  useful  perennial  plant:  it  is  every  thing  ihe 
farmer  can  wish  for,  excepting  that  it  will  not  grow  without 
proper  culture.  It  should  be  drilled  at  eighteen  inches  dis- 
tance, and  kept  constantly  hoed  all  summer,  have  a large  coat 
of  manure  in  winter,  and  be  dug  into  the  ground  between  the 
drills.  Six  or  seven  pounds  of  seed  will  sow  an  acre  io  this 
mode.  Lucerne  is  sometimes  sown  with  gras*  and  clever  for 
forming  meadow  land  ; but  us  it  docs  not  thrive  well  when  en- 
cumbered with  other  plants,  no  good  can  be  derived  from  the 
practice.  No  plant  requires,  or  in  fact  deserves,  better  culti- 
vation than  this,  and  few  plants  yield  less  if  badly  managed. 

Medicago  Litulisa.  Trefoil,  or  Sansuch. — A biennial 
plant,  very  usefully  cultivated  with  r> e-grass  and  clover  for 
forming  artificial  meadows.  Trefoil  when  left  on  the  ground 
will  seed,  and  these  will  readily  grow  and  renew  the  plant  suc- 
cessively ; which  has  caused  some  persons  to  suppose  it  to  he 
perennial.  About  eight  or  ten  pounds  of  seed  are  usually  sown 
with  six  or  eight  pecks  of  rye-grass  for  an  acre,  under  a crop 
of  barley  or  oats. 

Medicago,  SnailTrrfoil,  a genus  of  plants  belonging  to  the 
diadclphia  class,  and  in  the  natural  method  ranking  under  the 
32d  order,  papilionaccie.  See  Green* a Ilotanical  Dictionart/. 
For  the  properties  and  culture  of  Lucerne , a species  of  this 
genus,  sec  Agriculture. 

MEDICINAL,  any  thing  belonging  to  medicine. 

Medicinal  Spring t,  a general  name  for  any  fountain,  the 
waters  of  which  are  of  use  for  removing  certain  disorders. 
They  arc  commonly  cither  chalybeate  or  sulphureous.  See 
Strings  and  Water. 

MEDICINE,  the  art  of  preventing,  curing,  or  alleviating 
those  diseases  to  which  the  human  body  is  subject,  is  of  very 
great  antiquity,  for  wo  find  that  the  sacred  historian  styles 
those  servant*  to  Joseph,  who  embalmed  the  body  of  tbe  patri- 
arch Jacob,  “ physicians."  Joseph  was  then  io  Egypt,  the 
cradle  of  science,  where  Ilioth,  the  inventor  of  the  art,  sliarrd 
divine  honours  with  Osiris  and  I*i*.  Esculnpios  was  the  most 
eminent  practitioner  among  the  Greeks,  and  the  writings  of 
Hippocrates  arc  the  most  ancient  on  this  art,  since  tliry  were 
penned  400  years  before  Christ.  This  sage  judged  of  diseases 
from  tbe  look,  posture  of  the  patient  in  bed,  from  respiration, 
the  excremcntitioiis  discharges,  expectoration,  sweat,  and  the 
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pulse.  His  maxims  for  the  preservation  of  health  are,  tem- 
perance. exercise,  and  labour.  His  maxims  for  the  cure  of 
diseases  are,  that  evacuations  cure  those  diseases  which  come 
from  repletion,  and  repletion  those  caused  by  evacuations. 
The  first  physician  of  eminence  who  differed  considerably  in 
his  practice  from  Hippocrates  was  Praxogoras.  Corlius  Aurc- 
lianus  acquaints  us,  that  he  made  great  use  of  vomits  in  his 
practice,  insomuch  as  to  exhibit  them  in  the  iliac  passion  till 
the  excrements  were  discharged  by  the  moutb.  In  this  distem- 
per he  also  advised,  when  ail  other  methods  failed,  to  open  the 
belly,  cut  the  intestine,  take  out  the  indurated  fecces,  and  then 
to  sew  up  all  again  ; but  this  practice  has  not  probably  been 
followed  by  any  subsequent  physician.  This  man  had  for  a 
disciple  tbe  famous  Herophilus,  who  was  contemporary  with 
Erasistratus.  a physician  of  great  eminence,  who  nourished  in 
the  time  of  Sclcucus,  one  of  the  successors  of  Alexander  the 
Great. 

Celsus,  who  lived  in  the  time  of  Tiberius,  ranks  next  to 
Hippocrates  as  a medical  writer  and  physician.  Galen,  a 
native  of  Pergamus,  made  a great  figure  as  a writer  and  prac- 
titioner in  this  art  during  the  reign  of  Adrian.  Time  would 
fail  us  to  name  all  the  useful  and  empiric  physirlnns  who 
flourished  from  that  period  till  the  downfall  of  the  Roman 
empire,  when  the  inundation  of  Goths  and  Vandals  had  almost 
completely  exterminated  literature  of  every  kind  in  Europe, 
and  medicine,  though  a practical  art,  shared  Ihe  same  late 
with  more  abstract  sciences.  Learning  in  general,  banished 
from  the  seat  of  arms,  took  refuge  among  the  eastern  nations, 
where  the  arLs  of  peace  still  continued  to  be  cultivated.  To 
the  Arabian  physicians,  as  they  have  been  called,  ue  are 
indebted  both  for  the  preservation  of  medical  science,  as  it 
subsisted  among  the  Greeks  and  Romans,  and  likewise  for  the 
description  of  some  new  diseases,  particularly  the  smnll  pox. 
Among  the  most  eminent  of  the  Arabians,  we  may  mention 
Rhascs,  Avicenna,  Albucasis,  and  Avcnzoar.  Rut  of  their 
writings  it  would  be  tedious,  and  is  unnecessary,  to  give  any 
particular  account.  They  were  for  the  most  part,  indeed,  only 
copiers  of  the  Greeks.  We  are,  however,  indebted  to  them 
for  some  improvements.  They  were  the  first  w ho  introduced 
chemical  remedies,  though  of  these  they  used  hut  few,  nor  did 
they  make  any  considerable  progress  in  the  chemical  art. 
Anatomy  was  not  in  the  lenst  improved  by  them,  nor  did 
surgery  receive  any  advancement  till  the  time  of  Albucasis, 
who  lived  probably  in  the  12th  century-  They  added  a great 
deal  to  botany  and  the  materia  medien,  by  the  introduction  of 
new  drogs,  of  tho  aromatic  kind  especially,  from  the  East, 
many  of  which  are  of  considerable  use.  They  also  found  out 
the  way  of  making  sugar  ; and  hy  help  of  that,  syrups  : which 
two  new  materials  arc  of  great  use  in  mixing  up  compound 
medicines. 

In  the  beginning  of  the  1 Oth  century,  the  famous  chemist 
Paracelsus  introduced  a now  system  into  medicine,  founded  on 
the  principles  of  chemistry.  The  Galenical  system  had  pre- 
vailed till  his  time  ; but  the  practice  had  greatly  degenerated, 
and  was  become  quite  trifling  and  frivolous.  The  physicians 
in  general  rejected  the  use  ol  opium,  mercury,  and  other  effica- 
cious remedies.  Paracelsus,  who  made  use  of  them,  had 
therefore  greatly  the  advantage  over  them;  and  now  all  things 
relating  to  medicine  were  explained  on  imaginary  chemical 
principles.  It  will  easily  be  conceived,  that  a practice  founded 
io  this  manner  conld  be  no  other  than  the  most  dangerous 
quackery.  The  discovery  of  the  circulation  of  the  blood  in  the 
year  1028,  opened  a new  era  in  medicine,  which  the  abilities 
of  Stahl,  Iloffman,  Bocrhaave,  Cullen,  and  Dr.  James  Gregory, 
have  further  extended. 

Medicine,  in  examining  the  functions  of  the  human  body, 
considers  thoso  that  relate  to  itselfonly,  and  others  to  external 
things.  To  the  latter  class  belong  those  which,  hy  physicians, 
are  called  the  animat  functions ; to  which  arc  to  be  referred  all 
our  senses,  as  well  as  (he  power  of  voluntary  motion,  by  which 
we  become  acquainted  with  the  universe,  and  enjoy  this  earth. 
Among  the  functions  which  relate  to  the  body,  some  have  been 
named  vital,  such  as  the  circulation  of  the  blood  and  respira- 
tion; because,  without  the  constant  continuance  of  these,  life 
cannot  subsist;  others,  intended  for  repairing  the  waste  of 
the  system,  have  been  termed  the  natural  functions ; for  by  the 
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constant  attrition  of  the  solids  and  the  evaporation  of  the  fluid 
parts  of  the  body,  we  stand  in  need  of  nourishment  to  supply 
the  waste;  after  which  the  putrid  and  cxcrcmentitjous  parts 
must  he  thrown  out  by  the  proper  passages.  The  digestion  of 
the  food,  secretion  of  the  humours,  and  excretion  of  the  putrid 
parts  of  the  food,  are  referred  to  this  class;  which,  though 
necessary  to  life,  may  yet  be  interrupted  for  a considerable 
time  w ithout  danger.  This  division  of  the  functions  into  ani- 
mal, vital,  and  natural,  is  of  very  ancient  date,  and  is  perhaps 
one  of  the  best  that  baj  yet  been  proposed. 

Distinction  of  Diseases  into  Simple  and  Compound . A disease 
takes  place  when  the  body  has  so  far  declined  from  a sound  state, 
that  its  functions  are  either  quite  impeded,  or  performed  with 
difficulty.  A disease  therefore  may  happen  to  any  partofthebody 
either  solid  or  fluid,  or  to  any  one  ortho  functions  ;and  those  may 
occur  either  singly,  or  several  of  them  may  be  diseased  at  the 
same  time  ; whence  the  distinction  of  diseases  into  simple  and 
compound.  We  have  examples  of  the  most  simple  kinds  of 
diseases,  in  the  rupture  or  other  injury  of  any  of  the  corporeal 
organs,  by  which  means  they  become  less  Gt  for  performing 
their  oflices ; or.  though  the  organs  themselves  should  remain 
sound,  if  the  solids  or  fluids  have  degenerated  from  a healthy 
state ; or  if,  having  lost  their  proper  qualities,  they  have 
acquired  others  of  a different,  perhaps  of  a noxious  nature ; or, 
lastly,  if  the  moving  powers  shall  become  too  weak  or  too 
strong,  or  direct  their  force  in  a way  contrary  to  what  nature 
requires. 

Symptom*.  The  most  simple  diseases  arc  cither  productive 
of  others,  or  of  symptoms,  by  which  alone  they  become  known 
to  us.  Every  thing  in  which  a sick  person  is  observed  to  differ 
from  one  in  health  is  called  a symptom ; and  tho  most  remark- 
able of  these  symptoms,  which  most  commonly  appear,  define 
and  constitute  the  disease. 

Predis/Htneni  (.oust.  The  causes  of  diseases  are  various  ; 
often  obscure,  and  sometimes  totally  unknown.  The  most 
full  and  perfect  proximate  cause  is  that  which,  when  present, 
produces  a disease  ; when  taken  away,  removes  it;  and  when 
changed,  changes  it. — There  are  also  remote  causes,  which 
physicians  have  been  accustomed  to  divide  into  the  predispo- 
nent  and  exciting  ones.  Tho  former  are  those  which  only 
render  the  body  fit  for  a disease,  or  which  put  it  into  such  a 
state  that  it  will  readily  receive  one.  The  exciting  cause  is  that 
which  immediately  produces  tho  disease  in  a body  already 
disposed  to  receive  it. 

Exciting  Cause.  The  predisponent  cause  is  always  inherent 
in  the  body  itself,  though  perhaps  it  originally  came  from  with- 
out ; thus  heat  or  cold,  a very  sparing  or  a very  luxurious  diet, 
and  many  other  particulars,  may  operate  as  causes  of  predis- 
position, inducing  plethora,  inanition,  or  the  like:  but  the 
exciting  cause  may  either  come  from  within  or  without. 

Proximate  Came.  From  the  combined  action  of  the  predis- 
ponent and  exciting  causes  comes  the  proximate  cause,  which 
neither  of  the  two  taken  singly  is  often  able  to  produce.  A 
body  predisposed  to  disease  therefore  has  already  declined 
.somewhat  from  a state  of  perfect  health,  although  none  of  its 
functions  arc  impeded  in  such  a manner  that  wc  can  truly  say 
tbc  person  is  diseased.  Yet  sometimes  the  predisponent 
cause,  by  continuing  long,  may  arrive  at  such  u height,  that  it 
alone,  without  the  addition  of  any  exciting  cause,  may  produce 
a real  disease.  Tho  exciting  cause  also,  though  it  should  not 
be  able  immediately  to  bring  on  a disease;  yet  if  it  continues 
long,  will  by  degrees  destroy  the  strongest  consitution,  and 
render  it  liable  to  various  diseases;  because  it  either  produces 
n predisponent  cause,  or  is  converted  into  it,  so  that  the  same 
thing  may  sometimes  be  an  exciting  cause,  sometimes  a pre- 
dispoucnl  one,  or  rather  u cause  of  predisposition ; of  which  the 
inclemencies  of  the  weather, sloth,  luxury,  &c.  are  examples. 

Hereditary  Diseases.  Diseases,  however,  seem  to  have  their 
origin  from  tbc  very  constitution  of  the  animal  machine;  and 
hence  many  diseases  arc  common  to  every  body  when  a proper 
exciting  cause  occurs,  though  sonic  people  arc  much  more 
liable  to  certain  diseases  than  others.  Some  are  hereditary ; 
for  ns  healthy  parents  naturally  produce  healthy  children,  so 
diseased  parents  ns  naturally  produce  a diseased  offspring. 
Some  of  these  diseases  appear  in  the  earliest  infancy  ; others 
occur  equally  at  all  ages  ; nor  arc  there  wanting  some  which 


lurk  unsuspected  even  to  the  latest  old  age,  at  last  breaking 
out  with  the  utmost  violence  Some  diseases  are  born  with 
us,  even  though  they  have  no  proper  foundation  in  our  consti- 
tution, as  when  a foetus  receives  some  hurt  by  an  injury  done 
to  tho  mother  ; while  others,  neither  born  with  us,  nor  having 
any  foundation  in  the  constitution,  are  suckled  in  with  the 
nurse's  milk. 

_ Disrates  from  Age  and  Sex.  Many  diseases  accompany  the 
different  stages  of  life;  and  hence  some  arc  proper  to  infancy, 
youth,  and  old  age.  Some  also  are  proper  to  each  of  the 
sexes;  especially  the  female  sex,  proceeding,  no  doubt,  from 
tho  general  constitution  of  the  body,  bat  particularly  from 
the  state  of  the  parts  subservient  to  generation.  Hence  the 
diseases  peculiar  to  virgins,  to  menstruating  women,  to  women 
with  child,  to  lying-in  women,  to  nurses,  and  to  old  women. 

Diseases  from  Climate.  The  climate  itself,  under  which 
people  live,  produces  some  diseases  ; and  every  climate  has  a 
tendency  to  produce  particular  diseases,  either  from  its  excess 
of  heat  or  cold,  or  from  the  mutability  of  the  weather.  An 
immense  number  of  diseases  also  may  be  produced  by  impure 
air,  or  such  as  is  loaded  with  putrid,  marshy,  and  other  noxious 
vapours.  The  same  thing  may  happen  likewise  from  cor- 
rupted aliment,  whether  meat  or  drink  ; though  even  the  best 
and  most  nutritious  aliment  will  hurt  if  tnken  in  too  great  quan- 
tity ; not  to  mention  poisons,  which  are  endowed  with  such 
pernicious  qualities,  that  even  when  taken  in  a very  small 
quantity  they  produce  the  most  grievous  diseases,  or  perhaps 
even  death  itself.  Lastly,  from  innumerable  accidents  and 
dangers  to  which  mankind  are  exposed,  they  frequently  come 
off  with  broken  limbs,  wounds,  and  contusions,  sometimes 
quite  incurable ; and  these  misfortunes,  though  proceeding 
from  an  external  cause,  often  terminate  in  internal  diseases. 

Diseases  from  Passions  of  the  Mind.  llcsidcs  the  dangers 
arising  from  those  actions  of  the  body  and  mind  which  arc  in 
our  own  power,  there  are  others  arising  from  those  which  are 
quite  involuntary.  Thus,  passions  of  tho  mind,  either  when 
carried  to  too  great  excess,  or  when  long  continued,  equally 
destroy  the  health  ; nay,  will  even  sometimes  bring  on  sudden 
death.  Sleep  also,  which  is  of  the  greatest  service  in  restoring 
the  exhausted  strength  of  the  body,  proves  noxious  either  from 
its  too  great  or  too  little  quantity.  In  the  most  healthy  body 
also,  many  things  always  require  to  be  evacuated.  Tbc  reten- 
tion of  these  is  hurtful,  as  well  as  too  profuse  an  evacuation, 
or  the  excretion  of  those  things  cither  spontaneously  or  arti- 
ficially, which  nature  directs  to  be  retained.  As  the  solid  parts 
sometimes  become  flabby,  soft,  almost  dissolved,  and  unfit  fur 
their  proper  oflices ; so  the  fluids  arc  sometimes  inspissated, 
and  formed  even  into  the  hardest  solid  masses.  Hence  im- 
peded action  of  the  organs,  vehement  pain,  various  and 
grievous  diseases.  Lastly,  some  animals  are  to  be  reckoned 
among  the  causes  of  diseases ; such,  particularly,  as  support 
their  life  at  tho  expense  of  others;  and  these  either  invade  us 
from  without,  or  take  up  their  residence  within  the  body, 
gnawing  the  bowels  while  the  person  is  yet  alive,  with  great 
danger  and  distress. 

It  would  be  foreign  to  oar  purpose  to  enter  upon  any 
analysis  of  the  animal  solids,  their  qualities,  &c. ; nor  cbd  wc 
do  more  than  enumerate  the  vital  solids,  or  those  which  enjoy 
sense  and  mobility,  as  fooling,  pain,  anxiety,  itching,  taste, 
smell,  hearing,  sight,  vertigo ; memory,  delirium,  melancholy, 
and  idiotisra,  which  four  last  are  properly  internal  senses. 
The  disorders  in  the  muscular  power  ari*e  from  too  great 
mobility,  vigour,  torpor,  debility,  palsy,  spasm  • sleep,  the 
circulation  of  the  blood,  the  pulsation  of  the  arteries,  palpita- 
tion, syncope, arc  all  different  disorders  from  the  former;  arid 
diseases  of  the  blood  arise  from  plethora,  inanition,  morbid 
thinness,  thickness,  and  Bcrimony  ; — the  disoidcrs  of  respira- 
tion arc,  coughs  and  sneezings ; those  of  digestion  embrace 
cosliveness  and  looseness;  such  as  proceed  from  the  disorgani- 
zation of  the  alimentary  canal,  are,  dysentery,  tenesmus, 
nausea,  iliac  passion,  vomiting,  cholera  ; from  disorders  in  the 
secretory  organs  proceed  excessive  perspiration,  suppression 
of  urine,  dysuria,  strangury,  urinary  calculi,  and  scirrhus, 

MEDIETAS  Lingua,  a jury  or  inquest,  whereof  the  one  half 
consists  of  denizens,  the  other  strangers,  in  pleas,  wherein  tho 
one  party  is  a stranger. 
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MEDIUM,  in  Logic,  the  mean  or  middle  term  of  a syllogism, 
being  an  argument,  reason,  or  consideration  for  which  we  affirm 
or  deny  any  thing:  or,  it  is  the  cause  why  the  greater  extreme 
is  affirmed  or  denied  of  the  l**ss,  io  the  conclusion. 

Midi l'M,  in  Arithmetic,  or  Arithmetical  Medium  or  Mean, 
that  which  is  equally  distant  from  each  extreme,  or  which  ex- 
ceeds the  lesser  extreme  as  much  us  it  is  exceeded  by  the 
greater,  in  respect  of  quantity,  not  of  proportion ; thus,  9 is  a 
medium  between  6 and  12. 

Mr;  Dior,  (t'eomrtrical,  is  that  where  the  same  ratio  is  preserv- 
ed between  the  first  and  second,  as  between  the  second  and 
third  terms,  or  that  which  exceeds  the  same  ratio,  or  quota  of 
itself,  as  it  is  exceeded:  thus,  0 is  a geometrical  medium  be- 
tween 4 and  9. 

M eoi Uii,  in  Philosophy,  that  space  or  region  through  which 
a body  in  motion  passes  to  any  point : thus,  sntlier  is  supposed 
to  lie  the  medium  through  which  the  heavenly  bodies  move. 
Medium,  Subtile  or  /Ethereal.  Sir  Isaac  Newton  makes  it 

Krobahlc.  that  besides  the  particular  aerial  medium,  wherein  we 
vc  and  breathe,  there  is  another  more  universal  one,  which  he 
calls  an  wthereal  medium,  vastly  more  rare,  subtile,  clastic, and 
active  than  air,  and  by  that  means  freely  permeating  the  pores 
and  interstices  of  all  other  mediums,  and  disusing  itself 
through  the  whole  creation  ; and  by  the  intervention  hereof,  ho 
thinks  it  is,  that  most  of  the  great  phenomena  of  nature  ore 
effected. 

MEDUSA,  in  Natural  History,  a genus  of  the  vermes  mol- 
lusca  class  and  order.  They  consist  of  a tender  gelatinous 
mass  of  different  figure,  with  arms  proceeding  from  the  lower 
surface  : the  larger  species,  when  touched,  cause  a slight  ting- 
ling and  redness,  and  are  usually  denominated  sea-nettles; 
they  are  supposed  to  constitute  the  chief  food  of  cetaceous  fish. 
Most  of  them  shine  with  great  splendour  io  the  water. 

MELANCHOLY,  a species  of  insanity,  supposed  to  ariso 
from  si  redundancy  of  bile,  which  from  disease  becomes  of  a 
dark  colour.  See  Medicine. 

MELASIC  ACID,  found  in  molasses,  supposed  to  he  the 
Name  as  the  acetic  acid. 

MELEAGKIS,  in  Natural  History,  the  turkey,  a genus  of 
birds  of  the  order  gallinac.  The  wild  turkey  is  a native  of 
America,  the  presumed  origin  of  every  species  under  the  genus. 
In  the  northern  parts  of  that  contiucnt  these  birds  arc  found  in 
Hocks  of  several  hundreds,  which  during  the  day-time  resort  . 
to  the  woods,  feeding  principally  upon  acorns,  returning  by 
night  to  some  swampy  grounds,  where  they  roost  upon  tho  high- 
est trees.  In  Carolina  they  occasionally  grow  to  the  weight  of 
thirty  pounds.  Turkeys  breed  only  once  in  a year,  but  will 
produce  a great  number  at  a time,  sometimes  seventeen.  The 
female  sits  with  extreme  closeness,  and  is  very  assiduous  in 
maternal  duties.  The  young,  however,  are  very  susceptible  of 
injury,  from  almost  innumerable  causes,  from  cold  and  wet, 
and  even  sunshine  itself. 

MELISSA  OFFICIN  ALIS.  £«/m.-This  herb,  in  its  recent 
state,  has  a weak,  rougbish,  aromatic  taste,  and  a pleasant 
smell,  somewhat  of  the  lemon  kind.  On  distilling  the  fresh 
herb  with  water,  it  impregnates  the  first  runnings  pretty 
strongly  with  its  grateful  flavour.  Prepared  as  tea,  however, 
it  makes  a grateful  diluent  drink  iu  fevers ; and  in  this  way  it 
is  commonly  used,  either  by  itself,  or  acidulated  with  the  juice 
of  lemons. 

MELITTIS  MELISSOPHYLLUM,  and  Mulittis  Graniu- 
FLoru.  Baitard  Balm.-- Both  these  plants  are  very  beautiful, 
and  are  deserving  a place  in  the  flower  garden  : they  arc  of 
easy  culture,  and  will  grow  well  under  tho  shade  of  trees,  a 
property  that  will  always  recommend  them  to  the  notice  of  the 
curious. 

MELLATES,  in  Chemistry,  a genus  of  salts  formed  from  the 
mellitic  acid. 

MELLITE,  or  Honey  Stone,  iu  Mineralogy,  takes  its  name 
from  its  yellow  colour  like  that  of  honey.  Its  primitive  figure 
is  an  octahedron.  The  crystals  are  small,  their  surface  is  com- 
monly smooth  and  shining.  Internally  it  is  splendent.  It  is 
transparent,  passing  into  the  opaque,  nud  possesses  a double 
refraction.  It  is  softer  than  amber,  and  brittle.  Specific  gra- 
vity is  from  about  1*6  to  1*7.  It  becomes  electric  by  friction, 
hut  continues  so  only  a abort  time.  This  mineral  occurs  on 


[ bituminous  wood,  an  earthy  coal,  and  is  commonly  accompanied 
with  sulphur. 

MELLITIC  ACID,  is  procured  from  mellite  reduced  to  pow- 
der, and  boiled  with  about  seventy-two  times  its  weight  of 
water,  the  alumina  is  precipitated  in  the  form  of  flakes,  and  tho 
acid  combines  with  the  water.  By  filtration  and  evaporation, 
crystals  arc  deposited  in  the  form  of  fine  needles,  or  in  small 
short  prisms.  The  acid  is  not  very  soluble  in  water ; its  con- 
stituent parts  are  carbon,  hydrogen,  and  oxygen.  Iu  combina- 
tion with  the  earths,  alkalies,  and  metallic  oxides,  it  forms 
compounds  denominated  roellates. 

MELODRAME.  See  Drama.  A modern  word  for  dramatic 
performances  in  which  songs  are  intermixed. 

MELODY,  in  Music,  the  agreeable  effect  of  different  sounds, 
ranged  and  disposed  in  succession,  so  that  melody  is  the  effect 
of  a single  voice  or  instrument,  by  which  it  is  distinguished 
from  harmony. 

MBLOE,  a genus  of  insects  of  the  order  coleoptcra.  Thirty- 
five  species  have  been  described.  The  oil  beetle,  entirely  blue- 
black  or  dark  violet,  is  found  in  the  advanced  state  of  spring, 
in  fields  and  pastures,  creeping  slowly,  the  body  appearing 
so  distended  with  eggs  as  to  cause  the  insect  to  more  with 
difficulty.  On  being  roughly  touched,  it  suddeuly  exudes  a 
moisture  from  the  pores,  of  a yellow  colour,  and  of  a very 
penetrating  and  peculiar  smell.  The  female  of  this  spe- 
cies deposits  her  eggs  in  a heap  beneath  the  surface  of  the 
i ground  ; from  these  arc  hatched  the  larvae,  which  find  subsist- 
ence by  attaching  themselves  to  other  insects,  and  absorbing 
their  juices.  The  blister-fly,  or  Npanish-fiy,  found  chiefly  in 
Spain,  is  an  insect  of  great  beauty,  being  entirely  of  the  richest 
gilded  grass  green,  with  black  antenna*.  This  is  the  cantharis 
j of  the  shops,  and  the  safest  and  most  efficacious  application  for 
a blister  plaster. 

MEN  DICANTS,  several  orders  of  friars,  who  having  no  set- 
tled revenue,  are  supported  by  charitable  contributions. 

MENISCUS, a little  moon,  or  rather  a half-moon.  A glass, 
concave  on  one  side  and  convex  on  the  other;  as  a watch 
glass. 

MKNISPERMIC  ACID,  supposed  to  be  found  in  the  me- 
nispermum  cocculus. 

MENNONITBS,  a seel  who  believe  that  the  New  Testament 
is  tho  only  rule  of  faith;  that  the  terms  person  and  trinity  are 
not  to  be  used  when  speaking  of  the  Father,  Son,  and  Holy 
Ghost;  that  the  first  man  was  not  created  perfect ; that  it  is  un- 
lawful to  swear  or  to  wage  war  upon  any  occasion  ; that  infants 
arc  not  the  proper  subjects  of  baptism  ; and  that  ministers  of 
the  gospel  ought  to  receive  no  salary. 

MENSTRUUM,  Solvent  or  Uiisolrent,  any  fluid  that  pos- 
sesses the  property  of  dissolving  or  separating  the  parts  of 
solid  bodies. 

MENSURABILITY,  capacity  of  being  measured. 

MENSURATION,  that  branch  of  Mathematics  which  treats 
of  the  measurement  of  the  extensions,  capacities,  solidities,  &c. 
of  bodies;  and  which,  in  consequence  of  its  very  extensive 
applications  to  the  various  purposes  of  life,  may  lie  justly  con- 
sidered as  one  of  the  most  important  of  mathematical  sciences. 
It  is  highly  probable,  that  this  science  in  its  more  simple  statu 
may  he  traced  to  the  origin  of  human  society.  When  men 
began  to  multiply,  and  turn  their  attention  to  the  cultivation  of 
the  earth,  it  became  necessary  to  have  some  means  of  dis- 
tinguishing the  portions  belonging  to  each  individual  or  family, 
both  as  to  situation  and  quantity.  The  same  necessity  dictated 
some  means  for  enumerating  their  flocks  and  herds.  Hence, 
the  former  gave  rise  to  meusuration.  and  the  Inttcr  to  arith- 
metic. But  although  the  invention  of  mensuration  cannot  be 
attributed  to  anj  one  person  or  nation,  its  existence  may  be 
traced  to  Egypt  at  a very  early  ago,  where,  though  in  its  in- 
fancy, it  assumed  a scientific  form,  immediately  connected  with 
the  overflowing  of  the  Nile.  After  the  Egyptians,  the  Greek* 
embodied  this  science  into  something  like  a regular  system, 
and  to  them  we  arc  indebted  for  its  elementary  principles.  In 
some  of  its  kindred  departments,  Euclid,  Archimedes,  and 
Cavalerius  have  gained  immortality ; and  until  this  science 
shall  be  lost,  the  names  of  Bonnycaxtlc  and  Hutton  cannot  he 
forgotten.  It  is  not  consistent  with  the  plan  of  this  work  to 
enter  into  details,  but  the  clearness,  simplicity,  and  rationality 
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of  iU  simple  principles,  may  be  gathered  from  the  following 
observations Every  quantity  is  measured  by  some  other 
quantity  of  the  same  kind  ; as  a line  by  a line,  a surface  by  a 
surface,  and  a solid  by  a solid ; and  the  number  which  shews 
bow  often  the  lesser,  called  the  measuring  unit,  is  contained  in 
the  greater,  or  quantity  measured,  is  called  the  content  of  the 
quantity  so  measured.  Thus,  if  the  quantity  to  be  measured 
be  the  rectangle  ABC  D,  and  the  little  q n 

square  E,  whose  side  is  one  inch,  be  the 
measuring  unit,  then,  as  often  as  the  said 
little  square  is  contained  in  the  rectangle, 
so  many  square  inches  the  rectangle  is 
said  to  contain : so  that  if  the  length  D C 

be  supposed  5 iuchcs,  and  the  breadth  . „ , 

A l)  3 inches,  the  content  of  the  rcctanglo  

will  be  3 times  5,  or  15  square  inches:  |~e~] 

because,  if  lines  be  drawn  parallel  to  the 

sides,  at  an  inch  distance  one  from  another,  they  will  divide 
the  whole  rectangle  A BC  I)  into  3 times  5,  or  15  equal  parts,  , 
of  one  inch  each.  And,  generally,  whatever  the  measures  of 
the  two  sides  may  be,  it  is  evident  that  the  rectangle  will  con- 
tain the  square  E,  as  many  times  as  the  base  A B contains  the 
base  of  the  square,  repeated  as  often  as  the  altitude  A T>  con- 
tains the  altitude  of  the  square.  Hence  we  have  the  following 
rule  for  any  parallelogram  whatever : — To  find  the  area  of  a 
parallelogram,  whether  it  be  a square,  a rectangle,  a rhombus, 
nr  a rhomboides.  Multiply  the  length  by  the  perpendicular 
height,  and  the  product  will  be  the  area. 

MENTHA  V1RIDIS.  Spear-mint. — The  virtues  of  mint  arc 
those  of  a warm  stomachic  and  carminative:  in  loss  of  appe- 
tite, nausea,  continual  retchings  to  vomit,  and  (as  Boerhaave 
expresses  it)  almost  paraly  tic  weaknesses  of  the  stomach,  there 
are  few-  simples  perhaps  of  equal  efficacy.  In  colicky  pains, 
Iho  gtipes  to  which  children  ore  subject,  lientcrics,  and  other 
kinds  of  immoderate  Quxes,  this  plant  frequently  does  good 
service.  It  likewise  proves  beneficial  in  sundry  hysteric  eases, 
and  atlords  an  useful  cordial  in  languors  and  other  weaknesses 
consequent  upon  delivery.  The  best  preparations  for  these 
purposes  arc,  a strong  infusion  made  from  the  dry  leaves  in 
water  (which  is  much  superior  to  one  from  the  green  herb)  or 
rather  a tincture  or  extract  prepared  with  rectified  spirit.  The 
essential  oil,  a simple  and  spirituous  water,  and  a conserve, 
are  kept  in  the  shops:  the  Edinburgh  College  directs  an  infu- 
sion of  the  leaves  in  the  distilled  water.  This  herb  is  an  ingre- 
dient also  in  the  three  alcxiterial  waters;  and  its  essential 
oil,  in  the  stomach  plaster  and  stomachic  pills. 

Mentha  Pu*fcRtrA.  Pepper-mint. — The  leaves  have  a more 
penetrating  smell  than  any  of  the  other  mints,  and  a much 
warmer,  pungent,  glowing  taste  like  pepper,  sinking  as  it  were 
into  the  tongue.  The  principal  use  of  this  herb  is  in  flatulent 
colics,  languors,  and  other  like  disorders:  it  seems  to  act  as 
soon  as  taken,  and  extends  its  effects  through  the  whole  sys- 
tem, instantly  communicating  a glowing  warmth.  Water 
extracts  the  whole  of  the  pungency  of  this  herb  by  infusion, 
and  elevates  it  in  distillation.  Its  officinal  preparations  are 
an  essential  oil,  and  a simple  and  spirituous  water, 

Mentha  Puleoiu*.  Pennyroyal. — Pennyroyal  is  a warm 
pungent  herb  of  the  aromatic  kind,  similar  to  mint,  but  more 
acrid  and  less  agreeable.  It  has  long  been  held  in  great 
esteem,  and  not  undeservedly,  as  an  aperient  and  dcobstnient, 
particularly  in  hysteric  complaints,  and  suppressions  of  the 
uterine  purgations.  For  these  purposes,  tho  distilled  water  is 
generally  made  use  of,  or,  what  is  of  equal  efficacy,  an  infusion 
of  the  leaves.  It  is  observable,  that  both  water  and  rectified 
spirit  extract  the  virtues  of  this  herb  by  infusion,  and  likewise 
elevate  greatest  part  of  them  in  distillation. 

MENYANTHES  TRIFOLIATA.  Ruck-lean.— The  leaves 
of  this  plant  yield  an  efficacious  aperient  and  dcobstruent ; it 
promotes  the  fluid  secretions,  and,  if  liberally  taken,  gently 
loosens  the  belly.  It  has  of  late  gained  great  reputation  in 
tt-orbulio  and  scrofulous  disorders;  and  its  good  effects  in 
these  cases  have  been  warranted  by  experience:  inveterate 
culancous  diseases  have  been  removed  by  an  infusion  of  the 
leaves,  drunk  to  the  quantity  of  a pint  a day.  at  proper  inter- 
vals, and  continued  some  weeks.  Boerhaave  relates,  that  he  was 
relieved  of  the  gout  by  drinking  the  juice  mixed  with  whey. 


Menyanthes  Kympmoides.  Hounti-leaml  D<g  Dean-  —This 
is  a beautiful  aquatic,  and  claims  a place  in  all  ornamental 
pieces  of  w ater. 

MERCATOR,  Gerard,  an  eminent  geographer  and  mathe- 
matician. was  born  in  the  Low  Countries  in  1513;  to  whom  we 
arc  indebted  for  the  construction  of  those  sea-churls  called 
after  him  Mercator's  charts,  as  also  for  that  part  of  navigation 
which  is  after  him  called  Mercator  sailing.  He  died  at  J>uis- 
bourg  in  1504. 

Mercator,  Ki 'chains.  a celebrated  mathematician  and  astro- 
nomer, was  born  at  Holstein  in  1340;  but  spent  all  the  latter 
part  of  his  life  in  England,  and  was  admitted  a fellow  of  the 
Koval  Society.  He  is  said  to  have  possessed  considerable 
talents,  but  w as  not  of  a very  liberal  turn  of  mind.  Having 
made  himself  master  of  the  analogy  between  a scale  of  loga- 
rithmic tangents  and  Wright’s  protraction  of  the  nautical  meri 
dial  line,  which  consisted  of  the  sums  of  the  secants,  though  it 
did  not  appear  by  whom  this  analogy  wav  first  discovered,  and 
being  desirous  of  making  the  most  advantage  of  this  and 
another  invention  in  navigation,  he,  by  a paper  in  the  Phil. 
Trans,  for  June,  1363,  invited  the  public  to  enter  into  a wager 
with  him  on  his  ability  to  prove  tho  truth  or  falsehood  of  the 
supposed  analogy!  This  proposal,  riot  very  reputable  to  a 
man  of  science  and  literature,  was  not  taken  up  by  any  one, 
and  Mercator  reserved  his  demonstration  ; bo  however  distin- 
guished  himself  by  many  valuable  pieces  on  obilovopljr  and 
mathematical  subjects.  He  died  at  the  age  of  55,  in  the  j cat 
1604. 

MERCHANT,  a person  who  buys  and  sells  commodities  in 
gross,  or  deals  in  exchanges  ; or  that  traffics  in  the  w ay  of  com- 
merce, either  by  importation  or  exportation. 

MERCURIALIS  ANNUA.  Annual  Dog' $ Mercury. — Per- 
sons who  are  in  the  linbil  of  gathering  wild  herbs  to  cook, 
should  be  careful  of  this.  It  grows  plentifully  in  all  rich 
grounds,  and  is  common  with  fat. hen  and  tho  other  herbs 
usually  collected  for  such  purposes  in  the  spring,  mid  from 
which  it  is  not  readily  distinguished:  at  least,  wc  cannot  de- 
scribe a difference  that  a person,  ignorant  of  botany,  can  dis- 
tincuish  it  by. 

MERCURY,  is  a metal,  which  in  our  climate  is  always  fluid, 
but  in  intense  cold  it  becomes  solid,  arid  then  resembles  silver 
in  appearance,  and  is  malleable. — It  is  sometimes  found  native, 
but  much  more  frequently  combined  with  sulphur,  when  it  is 
denominated  cinnabar.  It  is  separated  from  the  sulphur  by 
distillation  with  quick-lime  or  iron  filings.  Mercury  is  obtained 
abundantly  in  the  Austrian  territories,  and  in  South  America. 
Mercury  has  a great  affinity  to  other  metals.  L>ip  a shilling  in 
mercury,  it  will  he  encrusted  over,  and  will  require  to  lie  rub- 
bed very  much  before  the  mercury  is  got  off.  The  same  cir- 
cumstance will  occur  if  any  other  metal  be  put  in  mercury. 
Rub  some  quicksilver  and  tinfoil  together,  and  they  will  unite 
into  one  mass.  Such  a composition  is  called  an  amalgam. 
Mercury  and  lead  will  also  combine.  If  lead,  bismuth,  and 
mercury,  are  united  together,  the  amalgam  will  be  equally  fluid 
with  the  simple  mercury  itself.  -From  this  circumstance,  disho- 
nourable dealers  frequently  impose  on  the  public  this  impure 
composition,  and,  when  the  metal  is  to  he  used  medically,  dan- 
gerous consequences  arc  the  result.  Mercury  is  used  in  baro- 
meters, thermometers,  in  silvering  looking-glasses,  and  form- 
ing amalgams  for  gilding  and  silvering  metals:  also  in  the 
making  of  vermilion.  In  countries  where  there  arc  gold  and 
silver  mines,  it  is  emp'oyed  in  separating  the  precious  metals 
from  extraneous  matter.  Mercury  is  nearly  fourteen  times  the 
weight  of  water,  and  is  the  heaviest  of  all  metals  after  gold  and 
platinum.  In  consequence  of  its  preat  weight,  if  a piece  of 
stone,  iron,  lead,  or  stiver,  be  put  in  a cup  of  mercury,  it  will 
float  in  the  same  manner,  and  for  exactly  the  same  reason,  as 
a piece  of  wood  in  water.  Mercury  is  readily  soluble  in  acids, 
as  may  easily  be  ascertained,  and  from  its  very  extensive  use 
in  medicine,  there  arc  innumerable  preparations  of  it,  by  which 
it  may  be  exhibited  in  powders,  pills,  or  drops  to  the  patient. 
The  most  usual  is  calomel,  which  is  a preparation  of  mercury 
and  muriatic  acid.  One  preparation  of  mercury,  named  cor- 
rosive sublimate,  is  a most  deadly  poison.  Mercury  will  rea- 
dily unito  with  sulphur.  Melt  some  sulphur  in  a crucible  on 
the  fire,  and  then  add  a little  mercury,  and  stir  the  whole  togc- 
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ther,  and  a sulpharet  of  mercury,  or  cinnabar,  will  be  formed. 
Vermilion  is  a beautiful  scarlet  pigment,  prepared  from  mer- 
cury aud  sulphur,  and  is  called  by  chemists  the  red  sulphuret- 
ted oxide  of  mercury.  The  property  of  mercury  dissolving  a 
certain  portion  of  gold  and  silver,  enabled  alchymists  to  impose 
upon  mankind,  and  make  it  appear  as  if  they  had  succeeded  in 
a small  decree  in  discovering  the  secret  of  turning  metals  into 
gold  and  silver*  In  tlicir  operations  they  employed  mercury, 
in  which  small  portions  of  these  metals  had  been  dissolved  ; 
and  as  the  mercury  was  evaporated  by  great  heat,  and  left  the 
gold  and  silver  behind,  the  bystanders  were  made  to  believe 
that  these  metals  bad  actually  keen  produced  in  operation  by 
the  skill  of  the  experimentalist.  Calomel  is  now  called,  in  the 
nomenclature  of  the  day,  the  protocliloride  of  mercury,  aud  cor- 
rosive sublimate  is  called  the  dcutocbloride.  Mercury  freezes 
at  30°  below  Zero,  aud  boils  at  0*0°  Fahrenheit.— Mercury  being 
habitually  fluid,  very  readily  combines  with  most  of  the  metals, 
to  which  it  communicates  more  or  less  of  its  fusibility.  When 
these  metallic  mixtures  contain  a sufficient  quantity  of  mercury 
to  render  them  soft  at  a mean  temperature,  they  arc  called 
amalgams.  It  very  readily  combines  with  gold,  silver,  lead, 
tin,  bismuth,  and  zinc;  more  difficultly  with  copper,  arsenic, 
and  antimouy ; and  scarrcly  at  all  with  platiua  or  iron.  Look- 
ing-glasses are  covered  on  the  back  surface  with  an  amalgam 
of  tin.  Some  of  the  uses  of  mercury  have  already  been  men- 
tioned in  the  present  article.  The  amalgamation  of  the  noble 
metals,  water-gildings,  the  making  of  vermilion,  the  silvering 
of  looking-glasses,  the  making  of  barometers  and  thermome- 
ters, and  the  preparation  of  several  powetful  medicines,  are 
the  principal  uses  to  which  the  metal  is  applied.— Scarcely  any 
substance  is  so  liable  to  adulteration  as  mercury,  owing  to  ihc 
property  which  it  possesses  of  dissolving  completely  some  of 
the  baser  metals.  This  union  is  so  strong,  that  they  even  rise 
along  with  the  quicksilver  when  distilled.  The  impurity  of 
mercury  is  generally  indicated  by  its  dull  aspect;  by  its  tar- 
nishing, and  becoming  covered  with  a coat  i«f  oxide,  on  loug 
exposure  to  the  air;  by  its  adhesion  to  the  surface  of  glass  ; 
and  when  shaken  with  water  in  a bottle,  by  the  speedy  forma- 
tion of  a black  powder.  Lead  and  tin  arc  frequently  impurities, 
and  the  mercury  becomes  capable  of  taking  up  more  of  these  if 
zinc  or  bismuth  be  previously  added. 

Mercury,  in  Astronomy,  is  the  nearest  planet  to  the  sun, 
denoted  by  the  character  ; its  mean  distance  being  *347,  that 
of  the  earth  being  considered  as  unity  ; which  makes  that  dis- 
tance above  3G  millions  of  miles.  lie  performs  his  sidereal 
revolution  in  87*  23*  15'  43"'!#,  and  Ml  mean  synodical  revolu- 
tion in  about  116  days.  The  eccentricity  of  his  orbit  is  *2065; 
half  the  major  axis  being  taken  equal  to  unity.  His  mean 
longitude,  at  the  commencement  of  the  present  century,  was  in 
6*  3°  5 & 27'#».  The  longitude  of  his  perihelion  was,  at  the 
same  time,  in  2*  14°  21'  46"'9 ; but  the  line  of  the  apsides  has  a 
sidereal  motion,  according  to  the  order  of  the  signs,  equal  to 
6 43’  0 in  a century.  Which  motion,  if  referred  to  the  ecliptic, 
w ill  (owing  to  the  precession  of  the  equinoctial  points)  be  equal 
to  66v,8  in  a year ; or  to  1°  33'  LT’G  in  a century.  The  orbit  of 
Mercury  is  inclined  to  the  plane  of  the  ecliptic  in  an  angle  of 
; but  this  angle  is  subject  to  a small  increase  of  about 
Itf'-i  in  a century.  His  orbit,  at  the  commencement  of  the  pre- 
sent century,  crossed  the  ecliptic  in  1*  16°5?,,30',8:  having  a 
sidereal  motion  to  ihc  westward  every  century,  of  13' 2**2;  but 
if  referred  to  the  ecliptic,  the  place  of  the  nodes  will  (on  account 
of  the  precession  of  the  equinoxes)  fall  more  to  the  eastward  by 
42'  3 in  a year,  or  1°  10'  2?*'*8  in  a century.  The  rotation  on 
his  axis  is  accomplished  in  1*  0*  6’ 28"*3,  but  the  inclination  of 
its  axis  is  not  known.  The  diameter  of  Mercury  is  about  3123 
miles:  which,  compared  with  the  earth's  diameter  considered 
as  unity,  is  about  *3044 ; bis  apparent  diameter  being  Gv  9. 
His  mass,  compared  with  that  of  the  sun  considered  as  unity, 
is  a,  Jro*  and  the  proportion  of  light  and  hent  received  from  the 
sun  is  about  6*68  times  greater  than  on  our  planet.  As  seen 
from  the  earth,  Mercury  never  appears  at  any  great  distance 
from  the  sun  ; either  in  the  morning  or  tbo  evening;  his  elon- 
gation, or  angular  distance,  varying  only  from  10°  12*  to  28° 48*. 
Set  Astronomy.  His  course  sometimes  appears  retrograde, 
the  mean  arc,  which  it  describes  in  this  case,  being  about 
13°  3t/ ; and  its  mean  duration  is  about  23  days  ; but  there  is 
67. 
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great  difference  in  this  respect.  This  retrogradation  com- 
mences or  finishes  when  he  is  about  18°  distant  from  the  sun. 
Mercury  changes  his  phases,  like  tho  moon,  according  to  his 
various  positions  with  regard  to  the  earth  and  sun:  bat  this 
cannot  be  discovered  without  the  aid  of  a telescope-  This 
planet  is  sometimes  seen  to  pass  over  the  sun’s  disc:  which  ran 
only  happen  when  he  is  iu  his  nodes,  and  when  the  earth  is  in 
the  same  longitude ; consequently  this  phenomenon  can  lake 
place  only  in  the  month  of  May  or  November-  Tho  first  obser- 
vation of  this  kind  was  made  by  Gassendi,  in  November  1631 : 
since  which  pciiod  they  havo  been  frequent;  the  last  occurred 
in  1822. 

Mercury,  in  the  science  of  Heraldry,  a term  used  in  blazon- 
ing by  planets,  for  the  purple  colour  used  in  the  arms  of  sove- 
reign princes. 

MERGER,  in  Law,  is  where  a less  estate  in  lands,  fee.  is 
drowned  in  the  greater- 

MERGUS,  in  Ornithology,  a genus  of  birds  of  the  order  an- 
seres.  There  are  ten  species;  M.  merganser,  the  goosander, 
weighs  about  four  pounds,  and  is  twenty-eight  inches  long.  It 
is  common  in  the  northern  regions  of  Europe  and  Asia,  and  is 
found  in  the  Orkneys  during  the  whole  year.  It  builds  gene- 
rally in  the  holes  and  fissures  of  rooks,  and  feeds  on  fish.  Its 
flesh  is  strong,  and  seldom  used  for  food.  The  smew  is  about 
18  inches  long,  the  head  is  adorned  with  a loug  crest,  white 
above  and  black  beneath,  the  tail  of  a deep  ash-colour.  The 
legs  bluish  gray  ; the  rest  of  the  body  white-  The  red-breasted 
goosander,  considerably  less  than  the  former,  is  found  also 
in  the  samo  latitudes,  aud  breeds  in  the  north  of  Scotland.  It 
dives  excellently,  and  is  extremely  alert  on  the  water.  These 
birds,  like  the  other  species  of  the  genus,  subsist  in  a great 
degree  on  fish.  They  fly  near  the  surface  of  the  water  with 
great  vigour,  and  their  bills  arc  admirably  adapted  to  sccnre 
their  prey. 

MERIDIAN,  in  Astronomy,  (from  the  Latin  meriditt , mid- 
day,) is  a great  circle  of  the  celestial  sphere,  passing  through 
the  poles  of  the  world  and  zenith  and  nadir,  crossing  tho  equa- 
tor at  right  angles,  and  dividing  ibo  sphere  into  an  eastern 
and  western  hemisphere.  When  the  sun  is  south  of  this  circle 
it  is  noon,  or  mid-day,  to  all  places  situated  under  that  meri- 
dian, whence  the  derivation  of  the  word  as  above  stated. 

Meridian,  in  Geography,  a corresponding  terrestrial  circle 
in  the  plane  of  the  formrr,  and  which  therefore  passes  through 
the  poles  of  the  earth.  All  places  situated  under  the  same 
uieiidian  have  their  noon  or  midnight  at  the  same  time;  but 
under  different  meridians,  it  will  arrive  sooner  or  later,  accord- 
ing as  they  arc  situated  to  the  eastward  or  westward  of  each 
other,  nz.  the  sun  will  be  upon  that  meridian  soonest  which  is 
most  to  the  eastward,  and  that  at  the  rate  of  an  hour  for  every 
16  degrees. 

First  Meridian,  is  that  from  which  all  the  others  arc  reck- 
oned, which  being  totally  arbitrary,  has  been  variously  chosen 
by  different  geographers.  Ptolemy  makes  his  first  meridian 
pass  through  the  most  western  of  the  Canary  Islands,  others 
have  chosen  (’ape  Ycrd,  some  the  Peak  of  Teneriffe,  others 
the  island  of  Fcro,  &c.  ; bat  most  nations  now  consider  that 
the  first  meridian  which  passes  over  tlicir  metropolis,  or  their 
principal  observatory.  Thus  the  English  reckon  front  the 
meridian  of  London,  or  rather  of  Greenwich  ; the  French  from 
that  of  Paris  ; the  Spanish  from  Madrid,  fitc. 

Meridian  of  a Globe , is  the  brazen  circle  in  which  it  turns, 
and  by  which  It  is  supported. 

The  Brazen  Meridian,  is  divided  into  360  equal  parts, 
called  degrees.  In  the  upper  semicircle  of  tho  brass  meridian 
these  degrees  are  numbered  from  0 to  60,  or  from  the  equator 
towards  the  poles,  and  are  used  for  finding  the  latitudes  of 
places.  On  the  lower  semicircle  of  the  brass  meridian  they 
are  numbered  from  0 to  00;  from  the  poles  towards  tbo  equa- 
tor, and  are  used  in  the  elevation  of  the  poles. 

Meridian  Line,  is  a north  and  south  line,  the  exact  deter- 
mination of  which  is  of  tho  greatest  importance  in  all  cases 
relating  to  astronomy,  geography,  dialling,  &tc.  because  on  this 
all  the  other  parts  have  their  dependence.  The  most  cele- 
brated meridian  line  is  that  on  the  pavement  of  the  church  of 
St.  Petronio  in  Bologna,  which  was  drawn  to  the  length  of  ono 
hundred  and  twentv  fret  by  the  celebrated  Cassiu*. 
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To  Dram  a Meridian  Line. — Know- 
ing the  south  quarter  pretty  nearly, 
observe  the  altitude  F K of  some  star 
on  the  eastern  side  thereof,  not  far 
from  the  meridian  HZRN;  then 
keeping  the  quadrant  firm  on  its  axis, 
so  as  the  plummet  may  still  cut  the 
same  degree,  only  directing  it  to  the 
western  side  of  the  meridian,  wait  till 
you  find  tbc  star  has  the  same  altitude 
as  before /.  e.  Lastly,  bisect  the  angle 
15  e,  formed  by  the  intersection  of  the  two  planes  wherein  the 
quadrant  is  placed  at  the  time  of  the  two  observations,  by  the 
right  line  H It.  This  II  U is  a meridian  line.  Or  thus : On  the 
horizontal  plane,  from  the  same 
centre  C,  describe  several  ares  of 
circles  IIA,  in  and  r,  and  on  the 
same  centre  C erect  a stile,  or 
gnomon,  perpendicular  to  (be  plane 
A C B,  a foot  or  half  a fool  long. 

Ahout  tbo  21st  or  June,  between  the 
hours  of  nioe  and  eleven  in  the 
morning,  and  between  one  and  three 
in  the  afternoon,  observe  the  pninis 
H,  A,  &c.  A, <r,  wherein  the  shadow 
of  the  stile  terminates,  Bisect  the 
arcs  AD,  a b,  See.  in  D,  d,  kc.  If 
then  the  same  right  line  I>K  bisect  all  the  ares  A I),  a b.  kc.  it 
will  be  the  meridian  line  sought.  As  it  is  difficult  to  determine 
the  extremity  of  the  shadow  exactly,  it  is  best  to  have  the 
otiie  flat  at  top,  and  to  drill  a little  hole,  noting  the  lucid  spot 
projected  by  it  on  the  arcs  A B.  ami  a b,  instead  of  the  extre- 
mity of  the  shadow.  Otherwise,  the  circles  may  be  made  with 
yellow,  instead  of  black,  &c.  Several  authors  have  invented 
particular  instruments  and  methods  for  the  describing  of 
meridian  lines,  or  rather  for  determining  equal  altitudes  of  the 
sun  in  the  eastern  and  western  parts  of  the  heavens  ; but  as 
the  former  of  the  methods  above  delivered  suffices  for  astrono- 
inioal  observations,  and  the  latter  for  more  ordinary  occasions, 
we  shall  omit  giving  any  descriptions  of  them. 

Meridian  Line,  on  a dial,  is  the  same  as  the  12  o'clock 
hour  line.  Meridian  Line,  on  the  Gunter's  scale,  is  a line 
divided  unequally  towards  87°,  corresponding  to  the  meridian 
in  Mercator’s  chart. 

Magnetic  Meridian,  a great  circle  passing  through  tbc 
magnetic  poles. 

Meridian  Altitude,  the  altitude  of  any  of  the  heavenly  bodies 
when  they  arc  upon  the  meridian. 

MERIDIONAL  Distance,  in  Navigation,  is  of  the  same 
import  as  DEPARTURE,  or  distance  between  the  meridians  of 
two  places. 

Meridional  Parte,  Milee,  or  Minutes,  in  Navigation,  are  the 
parts  of  tho  increased  meridians  accoiding  to  the  Mercator 
chart.  The  parts  of  the  enlarged  meridians  in  the  Mercator 
chart  increase  in  proportion  to  the  cosines  of  the  latitudes  to 
radius,  or  as  the  radius  to  tho  secants,  or  since  the  radius  is 
constant,  they  increase  simply  as  the  secants;  and  therefore 
the  whole  enlarged  meridian  for  any  parallel  of  lalitudc  will  be 
proportional  to  the  sum  of  all  the  secants  to  that  place,  which, 
for  common  purposes,  are  found  near  enough  by  adding  toge- 
ther the  secants  of  every  angle  in  minutes  ; that  is, 
the  meridional  parts 

for  1'  r=  sec,  1' 

for  2’  zz  sec.  I'  4-  see.  2'. 

for  3"'  zz  see.  I'  4*  »ec.  2*  -f  sec.  3\ 

Ice.  kc. 

and  this  way  they  were  first  computed  by  Wright.  But  it  is  obvi- 
ous, that  this  is  merely  an  approximation,  and  at  the  same  time 
attended  with  considerable  labour  ; other  methods  have  there- 
fore been  invented  for  this  purpose  by  Bond,  Gregory,  Halley, 
Robertson.  Ac.  See  the  latter  author’s  Treatise  on  Navigation, 
vol.  ii.  kook  8.  But  if  the  earth  be  considered  as  a spheroid, 
the  method  of  computation  is  a little  more  varied,  though  it  is 
attended  with  the  same  accuracy  as  in  the  former  case.  Sec 
Dr.  Jamieson’s  Treatise  on  the  Construction  of  Maps. 

MERLIN.  See  Falco. 


M15ROP3,  a genus  of  birds  of  the  order  pienr.  Gmelin  no- 
tices twenty-six  species,  and  Latham  twenty.  The  common 
bce-euler,  is  about  tea  inches  long,  and  found  in  many  countries 
of  Europe,  though  never  observed  in  Great  Britain.  It  is  par- 
ticularly fond  ol  bees,  but  will  cat  various  other  insects  ; many 
of  which  it  seizes,  like  (be  swallow,  on  the  wing.  When  insects 
are  with  difficulty  to  be  found,  it  feeds  oo  many  species  of 
seeds. 

MESNE,  he  who  is  lord  of  a manor,  and  baa  tenants  holding 
of  him,  yet  himself  holds  of  a superior  lord. 

Mesne  Process,  an  intermediate  process  which  issues  pend- 
ing tbc  suit,  upon  some  collateral  interlocutory  matter.  Some- 
times it  is  put  in  contradistinction  to  final  process,  or  process 
of  execution  ; and  then  it  signifies  all  such  process  as  inter- 
venes between  the  beginning  and  end  of  a suit, 

MESPILUS,  in  Botany,  a genus  of  the  icosandria  pentagynia 
class  and  order. — Natural  order  of  potnaccar.  There  are  nino 
species.  The  Dutch  or  common  medlar  never  rises  with  an 
upright  trunk,  but  sends  out  crooked  deformed  branches,  not 
far  from  the  ground;  leaves  large,  entire,  downy,  on  their 
uuder  side  : flowers  very  large,  as  also  the  fruit,  which  ap- 
proaches to  the  shape  of  an  apple  This  tree,  bearing  the  larg- 
est fruit,  is  now  generally  cultivated  : the  Nottingham  medlar 
has  a moie  poignant  taste,  hut  the  fruit  is  considerably  less. 

MESSENGERS,  are  certain  officers  chicUy  employed  under 
the  direction  of  the  secretaries  of  state,  and  always  in  readiness 
to  be  scut  with  all  kinds  of  despatches,  foreign  and  domestic. 
They  also,  by  virtue  of  the  secretaries’  warrants,  take  up  per- 
sons for  high  treason,  or  other  offences  against  the  state. 

METALLURGY,  comprehends  the  whole  art  of  working 
metals,  from  the  slate  of  ore  to  the  utensil ; hence,  assaying, 
gilding,  refining,  smelting,  kc,  are  only  hranchesof  metallurgy. 
In  a more  limited  sense,  it  includes  only  the  operations  which 
arc  followed  in  separating  metals  from  their  ores. 

METALS.  Gold  occurs  in  a metallic  state,  alloyed  with  a 
little  silver  or  copper,  in  the  mines  of  Germany,  Hungary,  and 
America,  in  veins,  and  disseminated  in  granite,  gneiss,  por- 
phyry, and  schist;  in  finkes,  massive,  and  in  grains,  of  a yel- 
low colour,  shining,  opake,  and  of  a metallic  lustre.  Pure  gold, 
chemically  obtained,  is  of  a deep  yellow  colour;  it  melts  at  a 
bright  red  heal,  and.  in  fusion,  appears  of  a brilliant  green; 
and  it  forms  compounds  w ith  most  of  the  gaseous  and  simple 
combinations. 

Silver  occurs  in  natnre  pure,  and  alloyed  with  gold,  anti- 
mony, arsenic,  and  bismuth.  Common  native  silver  occurs  in 
veins,  in  the  middle  or  upper  parts  when  traversing  granitr. 
gneiss,  mica  slate,  and  porphyry,  in  primitive  mountains  ; and 
wacke,  in  transition  ores  in  Cornwall,  Saxony,  Hungary,  and 
Mexico;  in  crystals,  massive,  and  in  leaves;  of  a whitish 
splendent  metallic  lustre,  and  opake.  Auriferous  native  silver, 
containing  a portion  of  gold,  was  formerly  found  in  the  mines 
of  Konigsbci  g,  in  Norway,  and  at  present  in  those  of  Schlan- 
genberg  in  Siberia.  It  melts  at  a cherry-red  heat,  in  fusion  is 
very  brilliant,  and  is  not  oxidized  by  exposure  to  air. 

Platinum  is  found  in  small  grains  and  rolled  pieces,  in  allu- 
vial soil,  along  with  gold,  silver,  osmium,  iridium,  zirconium, 
and  quartz,  in  New  Grenada  and  Brazil,  of  a steel  gray 
colour  and  shining  lustre.  This  substance  is  dissolved  in 
nilro-inutiatic  acid,  then  precipitated  by  a solution  of  muriate 
of  ammonia  ; this  is  repeated,  and  the  second  precipitate  heated 
while  hot,  leaves  pure  platinum,— a white  metal  very  difficult 
of  fusion,  and  unaltered  by  the  joint  action  of  heat  and  air. 

Palladium,  Rhodium,  Iridium,  and  Osmium,  have  much  re- 
semblance in  lustre,  and  all  are  obtained  from  crude  platinum  ; 
but  only  the  first  is  malleable. 

Mercury  occurs  rarely  in  primitive  and  transition  rocks; 
moro  frequently  in  those  of  the  coni  formation  ; in  Deux  Ponts, 
Idria,  and  other  European  mining  districts.  The  principal  ore 
is  native  cinnabar,  whence  the  mercury  is  chemically  sepa- 
rated. It  is  a brilliant  tin-white  mctnl,  with  a blue  tint,  opake, 
splendent,  and  metallic  ; liquid  at  all  common  temperatures. 

Copper  is  found  native,  and  in  various  stales  of  combination. 
It  occurs  in  crystals,  and  massive,  in  granite,  gneiss,  mica 
slate,  clay  slate,  primitive  limestone,  and  serpentine  ; often  ia 
small  veins,  also  in  grains,  and  sometimes  in  blacks  many 
pounds  weight,  in  allavial  districts;  in  serpentine  in  Shetland, 
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and  in  the  Cornish  copper  mines.  Large  masses  occur  in  the 
northern  part  of  North  America.  It  has  a line  red  colour, 
much  brilliancy,  is  very  malleable  and  ductile,  has  a peculiar 
smell  when  warmed  or  rubbed,  and  melts  at  a cherry-red  or 
dull  white  heat. 

Tellurium  occurs  in  wacke  in  Transylvania,  and  also  in 
Tcllcmurk  in  Norway,  granular,  massive,  and  disseminated,  of 
a tin-white  colour,  shining  metallic  lustre,  rather  brittle,  and 
easily  frangible,  fusible,  and  very  volatile. 

Iron  is  of  a blue-white  colour,  very  mallcablo  and  ductile, 
and  fusible  at  a white  heat.  The  most  important  native  com- 
binations, whence  are  drawn  the  immense  supplies  for  the  arts 
of  life,  are  the  oxides.  It  is  combined  with  sulphur,  and  seve- 
ral acids ; also  some  vegetable  and  animal  bodies,  and  is  so  ’ 
abundant  that  few  fossils  arc  devoid  of  it.  The  different  ores  | 
are  found  often  in  thick  beds  in  the  primitive  rocks,  gneiss, 
hornblende  slate,  granite.  Sic.  less  in  transition  rocks,  in  veins,  ! 
beds,  and  num  in  porphyry. 

Tin  has  a silvery-white  colour,  is  mallcablo,  but  sparingly 
ductile ; it  is  obtained  by  healing  red  with  charcoal  the  native 
ore,  wbich  in  all  its  varieties  occurs  in  granite,  gneiss,  por- 
phyry, and  alluvial  deposits,  in  the  Cornish  mines,  in  crystals, 
and  concretions,  of  various  colours,  splendent,  adamantine  lus- 
tre ; semitransparent  to  opake. 

Zinc  is  a blueisb-white  metal,  malleable,  but  very  brittle 
about  the  point  of  fusion,  (080° ;)  the  ore  occurs  in  New  Jersey 
and  Sussex,  North  America,  of  a red  colour,  massive,  trans- 
lucent, and  opake.  The  oxide  occurs  in  veins  of  galena,  and 
clay  slate,  and  in  beds  in  masses,  in  the  mines  of  Flint  and 
Leicestershire* ; In  crystals,  and  concretions,  dull  Instre, 
opake ; when  the  metal  is  red,  it  inflames,  bums  bright,  and  is 
converted  into  a white  tasteless  flocculent  substance,  soluble  iu 
alcalies,  and  called  yhilatopher't  wool. 

Manganese  is  of  a klueisb-whitc  colour,  very  brittle,  and 
difficult  of  fusion;  and  becomes  an  oxide  when  exposed  to  the 
air.  The  ore  is  found  nntivo  in  great  abundance,  in  veins  in 
primitive  rocks ; in  crystals  and  concretions  of  a grayish-black 
colour,  massive,  glimmering,  opake.  Maganesc  of  a brown  Aud 
red  colour  occurs  at  Rapuic,  in  Transylvania,  and  at  Cathe- 
rineberg,  in  Siberia;  and  in  Sweden,  in  beds  of  magnetic  iron 
ore,  in  gneiss,  manganese  spar  occurs  massive,  of  a bright  rose- 
red  colour. 

Potassium  is  a white  metal  of  great  lustre ; (obtained  by 
decomposing,  by  the  action  of  iron  at  a white  heat,  the  sub- 
stance called  caustic  potash.)  on  exposuro  to  air  it  instantly 
tarnishes ; it  is  dnctile,  and  of  the  consistency  of  soft  wax  ; 
when  cold  it  is  hard  and  brittle  ; it  easily  fuses  ; heated  in  air, 
it  burns  with  a brilliant  white  Qanic,  and  at  blight  red  heat 
rises  in  vapour. 

Sodium  (obtained  from  soda  by  a method  analogous  to  that 
for  obtaining  potassium)  in  colour  resembles  lead,  easily  fuses, 
is  volatile  at  a white  heat,  burns  when  heated  in  contact  with 
air,  and  thrown  on  water  produces  violent  action,  hut  the 
metal  does  not  often  inflame. 

Bariumis  obtained  from  an  amalgam  of  the  earth  baryta  and 
mercury  negatively  electrized;  and  the  mercury  then  expelled 
by  heat,  leaves  the  metal,  of  a dark  gray  colour,  more  than 
twice  the  weight  of  water;  it  greedily  absorbs  oxygen,  and 
gently  heated  burns  with  a deep  red  light. 

Lead  occurs  in  galcua  veins  at  Leadhills,  Wanlockhcad,  and 
the  Paris  mine  in  Anglesea,  in  crystals,  granular  and  mas- 
sive, of  a blueish- white  colour  mostly,  adamantine  lustre,  from 
splendent  to  shining,  and  transloccnt;  and  convertible  into  an 
oxide  by  the  united  action  of  heat  and  air. 

Nickel  occurs  native  in  Scotland,  at  Leadhills,  and  Wanlock- 
head,  and  in  the  Coal-field  of  West  Lothian ; it  occurs  in  silver 
and  cobalt  veins  in  gneiss,  mica  state,  clay  slate,  and  sienite; 
also  in  bituminous  marl  slate,  granular,  massive  ; brittle,  cop- 
pery-red.  shining,  and  metallic  lustre. 

Arsenic  exists  in  nature  nearly  pure,  in  the  mines  of  Ger- 
many, Norway,  Russia,  and  France,  and  frequently  occurs, 
combined  with  other  metallic  substances,  in  metalliferous  veins, 
where  they  cross  each  other,  in  gneiss,  mica  slate,  clay  slate, 
and  porphyry,  massive,  in  plates,  of  a tin-white  colour,  soon 
tarnishing;  glistening  metallic  luslre;  it  is  very  inflammable, 
fusible,  and  volatile;  and  highly  poisonous. 


Molybdenum  is  of  a whitish-gray  colour,  and  with  extretuo 
difficulty  fused. 

Chrome  ore  occurs  in  veins  and  hods  in  serpentine  and  trap, 
in  Scotland  and  Shetland,  in  crystals  and  granular,  grayish, 
shining,  and  opake ; the  metal  is  while,  brittle,  and  of  very 
difficult  fusion. 

Tungsten  is  a native  tang  state  of  time,  and  Wolfram  is  the 
same  of  tungstic  acid,  iron,  aud  manganese.  They  occur  in 
Cornwall,  sometimes  in  cry  stals,  granular,  massive ; of  a white, 
brown,  and  yellow  colour,  shining  and  splendent,  resinous, 
translucent ; the  metals  in  colour  resemble  iron,  arc  hard  and 
brittle. 

Columbian!  was  first  discovered  by  Mr.  Hatchett  in  a mineral 
from  North  America.  Little  is  yet  known  of  its  properties. 

Strontian  is  procured  from  the  earth  strontia,  by  the  same 
process  ns  Barium  ; which  metal  it  much  resembles  ; but  it  is 
not  poisonous. 

Uranium.  The  oxide  of  sulphuret  occurs  native  in  the 
mines  of  Cornwull,  in  crystals,  green,  splendent,  and  trans- 
lucent ; hence  the  metal  is  obtained  of  a gray  colour,  aud  witli 
difficulty  fused. 

Cerium  is  obtained  from  a mineral  named  Cesite,  which 
occurs  in  a bed  of  copper  at  Riddcrbyttan,  in  Sweden. 

Cobalt  is  of  a gray  colour,  brittle,  and  difficult  of  fusion,  ob- 
tained  by  a very  complex  process  from  the  ores,  wbich  occur  at 
various  places  in  Norway,  Sweden,  and  Britain. 

Bismuth  is  a brittle,  brilliant  white  metal,  with  n slight  tint  of 
red;  not  easily  fused,  and  on  cooling  always  crystallizes;  is 
affected  by  heat  and  air.  With  gold,  platinum,  and  tin,  it 
forms  brittle  compounds. 

Calcium  is  a white  metal,  obtained  (tike  Barium,)  from  lime  ; 
which,  exposed  to  air,  and  gently  heated,  burns  iu  a whitish 
flame. 

Of  numerous  new  minerals  we  select  the  following  from 
Dr.  Brewster's  Edinburgh  Journal  of  Science  for  1825: 

Roselitc,  a new  mineral,  of  a deep  red  rose  colour,  contains 
water,  oxide  of  cobalt,  lime,  arsenic  acid,  and  magnesia. 

Columbitc,  from  America,  contains  30  per  cent,  of  man- 
ganese. 

Brochantile,  of  an  emerald  green  colour,  is  met  with  in  mas- 
sive red  copper,  from  the  Bank  mine,  Ekathcrineburg,  Siberia. 

Fiuellitc,  compounded  of  alumina  and  fluoric  acid,  is  whitish 
and  prismatic. 

Torrelite,  from  America,  is  composed  of  silica,  lime,  and  iron. 

Hyalosiderite,  a new  mineral,  occurs  in  small  crystals,  some- 
times imperfectly  formed,  in  a basaltic  amygdaloid  of  a reddish- 
brown  colour,  at  Breisgaw,  in  Germany.  This  is  a species  of 
vulcanic  iron  glass ; magnetic  if  gently  heated,  and  fusible  in  a 
high  temperature.  Specific  gravity  = 2*8/5. 

Hopeite.  a new  mineral,  prismatic  in  form,  grayish-white  in 
colour,  and  translucent.  Specific  gravity  = 2’7({.  It  is  soluble 
in  acids,  without  effervescence.  It  is  found  near  Aix-la- 
Chaprlle. 

Cliildrcnilc,  a new  mineral,  whose  hardness  is  so  great  that 
it  scratches  glass,  and  is  found  near  Tavistock  in  Devonshire, 
on  the  surface  of  quartz.  Its  constituent  parts  are  iron  and 
alumina,  and  it  resembles  in  appearance  sparry  iron  ore  and 
heavy  spar. 

Somervillite,  a new  mineral,  of  a pale  yellow,  hard  and  fusi- 
ble into  greenish  globules.  It  is  found  about  Vesuvius. 

Nuttalitc.a  new  mineral,  found  imbedded  in  calcareous  spar, 
soft,  and  glassy  in  its  fracture-  Of  American  origin. 

Babinglonite,  a new  mineral,  brilliant,  black,  scratches  glas-, 
and  is  composed  of  iron,  silica,  and  mangnnese. 

Sillimanitc,  a new  mineral,  occurs  rrystalized,  dark-gray 
colour,  brilliant  upon  the  single  face  of  cli-arage.  harder  lhau 
topaz,  brittle  and  easily  reduced  to  powder;  specific  gravity 

3*410.  It  is  met  with  in  Connecticut. 

Baryto-Calcite,  a new  mineral,  of  a grayish  tingr  ; specific 
gravity  zz  3'GQ;  it  consists  of  carbonate  of  barytes  and  car- 
bonate of  lime,  with  traces  of  iron  and  manganese. 

METAMORPHOSIS,  the  change  of  a person  or  thing  into 
another  form.  Most  of  tho  ancient  metamorphoses  include 
some  allegorical  meaning,  relating  either  to  physics  or  morality. 
Some  authors  are  of  opinion,  that  a great  pait  of  the  ancient 
philosophy  is  couched  under  Ibcin. 
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METAPHOR,  the  application  of  a word  to  a use  to  which 
iu  its  original  import  it  cannot  bo  put,  as  “lie  bridles  his 
anger."  *'  the  golden  harvest." 

METAPHYSICS,  the  science  which  considers  beings  as 
abstracted  from  all  matter,  particularly  beings  purely  spiritual, 
us  God,  angels,  the  human  soul ; or  it  may  be  defined,  the 
science  of  tbe  principles  and  canses  of  all  things  existing. 
Heuce  it  is,  that  mind  or  intelligence,  and  especially  the 
supreme  intelligence,  which  is  the  cause  of  the  universe,  and 
of  every  tiling  which  it  contains,  is  (he  principal  subject  of  this 
science.  The  word  originated  with  Aristotle,  who  has  termed 
a treatise  which  chiefly  relates  to  the  intellectual  world,  and 
which  is  placed  after  his  physics,  (set  Physics,)  Meta  ta 
t'MCSiS.  No  that  it  may  mean  either  something  “beyond  phy- 
sics," or  merely  " an  appendix  to  physics,"  or  natural  history. 

METEMPSYCHOSIS,  from  rnrla,  again, cm,  in,  and  ptm-he, 
the  soul.  Transmigration,  or  the  supposed  passage  of  the 
soul  from  one  body  to  another.  Pythagoras  and  his  followers 
believed  that  after  death  men's  souls  passed  into  other  bodies, 
of  this  or  that  kind,  according  to  the  manner  of  life  they  had 
led.  If  they  had  been  vicious,  they  were  imprisoned  in  the 
bodies  of  miserable  beasts,  there  to  do  penance  for  several 
ages,  at  the  expiration  whereof  they  returned  afresh  to  ani- 
mate men-  But  If  they  lived  virtuously,  some  happier  brute, 
or  even  a human  creature,  was  to  be  their  lot.  Pythagoras  is 
supposed  to  have  borrowed  this  from  the  ancient  Brachruans, 
(certain  inhabitants  of  India.)  The  notion  still  makes  the  prin- 
cipal foundation  of  their  religion.  Many  not  only  forbear  eat- 
ing any  thing  which  has  life,  but  even  refuse  to  defend  them- 
selves from  wild  beasts. 

METEOR.  This  term  is  by  some  writers  made  to  compre* 
hend  all  the  visible  phenomena  of  meteorology,  but  it  is  more 
generally  confined  to  luminous  bodies,  Appearing  suddenly  at 
uncertain  times,  and  with  more  or  less  of  motion  In  the  atmo- 
sphere. These  may  be  reduced  under  three  classes,  pi*.  fire 
balls,  falling  or  shooting  stars,  and  ignes  fatui.  In  tropical 
climates  these  meteors  are  more  common  and  more  stupendous 
than  in  these  more  temperate  regions.  But  they  sometimes 
also  visit  tbe  more  genial  regions  of  Europe.  Two  of  them 
appeared  in  England  in  the  year  1783,  the  first  of  them  was 
seen  on  the  18th  of  August,  and  was,  in  appearance,  aluminous 
hall,  which  rose  in  the  N.  N.  W.  nearly  round;  it  however 
soon  became  elliptical,  and  gradually  assumed  a tail  as  it  as- 
cended, and  in  a certain  part  of  its  course,  seemed  to  burst, 
after  which  it  proceeded  no  longer  as  an  entire  mass,  bat  was 
apparently  divided  into  n cluster  of  balls  of  different  magni- 
tudes, and  all  carrying  or  leaving  a train  behind,  till  having 
passed  the  east,  and  verging  considerably  to  the  south,  it  gra- 
dually descended,  and  was  lost  out  of  sight.  Tbo  time  of  its 
appearance  was  about  sixteen  minutes  past  nine  in  the  evening, 
and  it  was  visible  about  half  a minute.  It  was  seen  in  ail 
parts  of  Great  Britain,  at  Paris,  at  Nuits,  in  Burgundy,  and 
even  at  Rome  ; and  is  supposed  to  have  described  a traet  of 
1000  miles  at  least  over  the  surface  of  the  earth.  The  illumi- 
nation of  these  meteors  is  often  so  great  as  to  totally  obliterate 
the  stars,  to  make  the  moon  look  dull,  and  even  to  affect  the 
spectators  like  the  sun  itself.  The  body  of  the  fire  ball,  even 
beforo  it  bursts,  did  not  nppear  of  a uniform  brightness,  but 
consisted  of  lucid  and  dull  parts,  which  were  constantly  chang- 
ing their  respective  positions,  so  that  tbe  whole  efTect  was  like 
an  internal  agitation  or  boiling  of  the  matter.  Its  height  seems 
to  have  varied  from  66  to  60  miles.  A report  was  heard  some 
time  after  the  meteor  disappeared,  and  this  report  was  loudest 
in  Lincolnshire  and  tbe  adjacent  parts,  and  again  in  the  eastern 
parts  of  Kent.  Judging  from  the  height  of  the  meteor,  its  bulk 
is  conjectured  to  have  been  not  less  than  half  a mile  in  diame- 
ter ; and  when  wc  consider  this  bulk,  its  velocity  cannot  fail  to 
astonish  us,  which  is  supposed  to  be  at  the  rate  of  more  than 
40  miles  in  a second. 

Dr.  Blagdcn  is  of  opinion,  that  the  general  cause  of  these 
phenomena  is  electricity  ; but  we  cannot  subscribe  to  this  opi- 
nion. The  duration  of  the  fire-ball,  the  unequal  consistency  of 
the  mass,  and  several  other  points  in  the  narration,  seem  to 
indicate  that  its  materials  were  of  a less  rare  and  evanescent 
nature  than  the  electric  fire. 

The  shooting  or  falling  star  is  a common  phenomenon  ; but 


though  so  frequently  observed,  the  great  distance  and  tran- 
sient nature  of  these  meteors  have  hitherto  frustrated  every 
attempt  to  ascertain  their  cause.  The  connexion  of  these  with 
an  active  slate  of  the  atmospheric  electricity,  is,  however,  cer- 
tain from  observation;  and  wc  have  more  reason  to  consider 
them  as  electric  scintilla:  than  as  solid  or  fluid  matter  in  the 
act  of  combustion.  They  precede  a change  of  wind.  Concern- 
ing the  nature  and  composition  of  the  iysir  fniuut,  or  will-wiili 
a-wisp,  there  is  less  dispute,  the  generality  of  philosophers 
being  agreed,  that  it  is  caused  by  some  volatile  vapour  of  the 
phosphoric  kind,  probably  tbe  phosphorized  hydrogen  gas. 
The  light  from  putrescent  sobstanecs,  particularly  putrid  fish, 
and  those  sparks  emitted  from  the  sea  or  sea  water  when  agi- 
tated, in  the  dark,  coi respond  in  appearance  with  this  meteor. 

METEORIC  Stones.  Stt  Aerolites. 

METEOROLOGY,  the  application  of  natural  philosophy  to 
tbe  constant  or  variable  phenomena  going  on  ill  tbe  mass  of  the 
atmosphere,  or  at  the  surface  of  the  earth,  by  tbe  general  action 
of  natural  agents,  such  as  heat,  electricity,  and  magnetism.  In 
it  are  comprehended  the  unequal  distribution  of  heat  upon  the 
earth,  tbe  laws  of  its  variations  in  tbe  different  seasons  of  the 
year,  the  decrease  of  density,  and  the  falling  of  the  temperature 
of  the  atmospheric  strata  at  different  heights,  winds,  clouds, 
fogs,  rain,  snow,  hail,  thunder,  and  water-spouts. 

The  leading  facts  respecting  Meteorology  are  summed  up  by 
Mr.  Daniels  in  the  following  propositions.-  -1.  The  mean  height 
of  the  barometer  at  the  level  of  the  sea  is  the  same  in  every 
part  of  the  globe.  2-  The  barometer  constantly  descends  in  a 
geometrical  progression,  fur  equal  ascents  in  the  atmosphere 
subject  to  a correction  for  the  decreasing  temperature  of  the 
elevation.  3.  The  mean  temperature  of  the  earth's  surface 
increases  gTadaally  from  the  poles  to  the  equator.  4.  The  mean 
temperature  of  the  atmosphere  decreases  from  below  upwards 
in  a regular  gradation.  The  fact  is  sufficiently  established  by 
numerous  observations.  Mr.  Dalton  was  the  first  to  demon- 
strate the  natural  equilibrium  of  heat  in  an  atmosphere,  is  when 
an  atom  of  air,  in  tho  same  perpendicular  column,  is  possessed 
of  the  same  quantity  of  heat,  atid  consequently  that  an  equili- 
brium results  when  the  temperature  gradually  diminishes  in 
ascending.  This  is  the  natural  consequence  of  the  increased 
capacity  for  heat  derived  from  rarefaction  ; when  the  quantity 
of  heat  is  limited,  the  temperature  must  be  regulated  by  tho 
density. 

6-  The  barometer  at  the  level  of  the  sea  is  but  very  slightly 
affected  by  the  annual  or  diurnal  fluctuations  of  temperatnre. 
0.  The  barometer  in  the  higher  regions  of  the  atmosphere  is 
greatly  affected  by  the  annual  or  diurnal  fluctuations  of  tera- 
crature.  This  observation  is  easily  confirmed  in  various  ways, 
ut  it  is  sufficient  to  refer  for  its  correctness  to  those  valuable 
registers  which  arc  simultaneously  kept  at  Geneva,  and  the 
summit  of  Mount  St.  Bernard. 

7.  The  henting  and  cooling  of  the  atmosphere  by  the  changes 
of  day  and  night  lake  place  equally  throughout  its  mass.  This 
is  fully  established  by  the  same  series  of  observations.  8.  Tbo 
average  quantity  of  vapour  in  the  atmosphere  decreases  from 
below  upwards,  and  from  the  equator  to  the  poles.  This  con- 
sequence is  obviously  derivable  from  the  preceding  laws  of 
temperature,  and  is  moreover  amply  confirmed  by  experiment. 
9.  The  condensation  of  clastic  vapour  into  cloud  raises  the 
temperature  of  the  air.  In  confirmation  of  this  theoretieal  and 
practical  conclusion,  the  observation  of  M.  dc  Luc  may  be 
adduced. 

10.  Another  remarkable  phenomenon  is,  that  there  exists  a 
general  tendency  in  the  wind  to  blow  from  north  to  east,  and 
south-east  towards  the  equator  in  latitudes  below  30°.  I (.While 
the  trade  wind  blows  upon  the  surface  of  the  earth,  a current 
flows  in  the  contrary  direction  at  a great  elevation  in  the  atmo- 
sphere. This  necessary  consequence  of  the  theory  of  the  trade 
winds,  rested  for  a long  time  upon  theoretical  conclusions  only; 
tbe  eruption,  however,  of  the  volcano  in  the  island  of  St.  Vin- 
cent, in  the  year  1812,  placed  the  fact  beyond  dispute.  The 
island  of  Barbadoos  is  situated  considerably  to  the  east  ot 
St.  Vincent,  and  between  the  two  the  trade  wind  continually 
blows,  and  with  such  force  that  it  is  with  considerable  difficulty 
and  only  by  making  a very  long  circuit,  that  a ship  can  sail  fioiu 
tho  latter  to  the  former  • notwithstanding  this,  during  tbe  crup- 
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lion  at  St.  Vincent,  dense  cloadswere  formed  at  a great  bright  I 
in  the  atmosphere  above  Barbadoes,  and  a vast  profusion  of 
ashes  fell  upon  the  island.  This  apparent  transportation  of 
matter  against  the  wind  caused  the  utmost  astonishment  amongst 
the  inhabitants,  and  the  certainly  of  the  fact  cannot  bat  be 
considered  as  of  the  utmost  interest  to  the  science  of  mete- 
orology. 

12.  The  mean  height  of  the  barometer  is  not  affected  by  the 
trade  winds.  This  is  a proof  that  the  quantity  of  air  which 
passes  below  from  the  poles  to  the  equator,  must  be  exactly 
balanced  by  an  equal  quantity  flowing  above  in  the  opposite 
direction.  10.  Between  the  latitudes  01/  and  40°  both  in  the 
northern  and  southern  hemispheres,  westerly  winds  prevail. 
14.  The  western  coasts  of  the  extratropical  continents  have  a 
much  higher  mean  temperature  than  the  eastern  coasts.  This 
difference  is  extremely  striking  between  the  western  coasts  of 
North  America,  and  the  opposite  eastern  coast  of  Asia.  It  is 
explained  by  the  heat  evolved  in  tbe  condensation  of  vapour 
swept  from  tbe  surface  of  tbe  ocean  by  the  western  winds. 
This  general  current  in  its  passage  over  the  land  deposits  more 
and  more  of  its  aqueous  particles,  and  by  the  time  that  it  arrives 
upon  the  eastern  coasts  is  extremely  dry  ;as  it  moves  onwards 
it  bears  before  it  the  humid  atmosphere  of  the  intermediate  seas, 
and  arrives  upon  the  opposite  shores  in  a state  of  saturation. 
Great  part  of  the  vapour  is  there  at  once  precipitated,  and  the 
temperature  of  the  climate,  raised  by  the  evolution  of  its  lutent 
heat. 

15.  A wind  generally  sets  from  the  sea  to  the  land  during  the 
day,  and  from  the  land  to  the  sea  during  the  night,  especially 
in  hot  climates.  The  land  and  sea  breezes  arc  amongst  the 
most  constant  of  the  phenomena  of  the  inconstant  subject  with 
which  we  are  occupied  ; the  land  becomes  much  more  healed 
by  the  action  of  the  sun's  rays  than  tho  adjacent  water ; and 
the  incumbent  atmosphere  is  proporlionably  rarefied  ; during 
the  day,  therefore,  the  dense  air  of  tbe  ocean  rushes  to  displace 
that  of  the  laud;  at  night,  on  the  contrary,  the  deepwater 
cools  much  more  slowly  than  the  land,  and  the  reverse  action 
takes  place  as  these  changes  proceed  gradually.  Tbe  height 
of  the  barometer  is  not  affected  by  them. 

16>  The  trade  winds  in  the  neighbourhood  of  the  western 
coasts  of  the  large  continents,  in  their  course  have  their  direc- 
tion changed.  This  is  an  effect  of  the  same  nature  as  that  of 
the  land  and  sea  breezes*  Those  parts  of  Africa  and  America 
which  lie  between  the  tropics,  become  intensely  heated  by  the 
action  of  a vertical  sun  : the  columns  of  the  atmosphere  whirl* 
rest  upon  them  must  therefore  be  highly  rarefied,  and  the 
more  temperate  air  of  the  surrounding  seas  will  press  upon 
them.  This  influence  is  so  decided  as  to  overcome  the  tenden- 
cy of  the  east  wind  ; and  on  tbe  western  coasts  of  both  conti- 
1 incuts  a wind  from  the  west  prevails.  This  is  again  an  instance 
of  a complete  perpendicular  change  from  a permanent  cause, 
and  the  total  pressure  is  unaffected-  Of  the  same  nature  are 
the  monsoons  of  the  Indian  ocean,  and  other  periodical  winds  ; 
they  are  occasioned  by  a particular  distribution  of  land  and 
water,  acted  upon  by  the  periodical  changes  of  the  sun's  decli- 
nation. While  the  sun  is  vertical  to  the  place  where  they 
occnr,  the  land  becomes  heated,  and  tbe  air  expanded,  and  the 
wind  flows  towards  the  coasts  as  the  sun  retires  towards  tbe 
opposite  point  of  its  course  ; the  land  cools  faster  than  the  sur- 
rounding seas,  and  the  course  of  the  wiud  is  westward,  tbe  sim- 
plest way  of  regarding  the  sun's  motion  in  declination,  as  af- 
fecting the  temperature  of  the  various  latitudes,  is  to  suppose 
a motion  of  the  whole  system  ; by  which  the  line  of  greatest 
heat,  and  the  two  points  of  greatest  cold,  maintaining  their 
relative  distances,  vibrate  on  either  side  of  the  earth's  equator 
and  poles.  None  of  these  changes  affect  the  barometer. 

17.  Rain  seldom  occurs  in  the  constant  trade-winds,  but 
abundantly  and  constantly  in  tho  adjoining  latitudes.  Between 
the  tropics  the  elasticity  of  the  aqueous  vapour  reaches  its 
maximum  amount,  and  within  theso  limits  only,  rises  to  any 
extent  into  the  upper  current  of  tho  atmosphere.  Its  own  force 
which  is  laterally  exerted,  is  assisted  by  the  equatorial  wind, 
and  it  flows  to  the  north  and  sonth  ns  fast  as  it  rises  within  the 
zone  ; no  accumulation  can  therefore  be  formed,  aud  tho  tem- 
perature being  remarkably  steady,  seldom  varying  more  than 
two  or  three  degrees,  precipitation  can  but  seldom  ocour.  The 
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continental  parts,  however,  of  the  same  regions  bring  liable  to 
greater  vicissitudes  of  heat,  arc  subject  to  rainy  season;,  which 
arc  periodical,  like  the  monsoons  of  the  same  climates,  and  aro 
ovorned  as  they  are  by  the  progress  of  the  sun  in  declination- 
'he  condensation,  while  it  lasts,  is  in  proportion  to  the  density 
of  the  vapours,  and  is  violent  beyond  any  ttrug  that  is  know  n 
in  temperate  climates.  The  alternate  seasons  of  flue  weather 
are  distinguished  by  cloudless  skies  and  perfect  serenity.  Tho 
extra  tropical  latitudes,  on  the  contrary,  beyond  the  bounds  of 
the  trade  winds,  arc  at  all  times  exposed  to  great  precipitation; 
the  vapour  in  its  course  is  subjected  to  a rapidly  decreasing 
temperature,  and  the  condensation  is  fed  by  a constant  supply. 
Wc  are  thus  led  to  tbe  consideration  of  a temperate  zone  and  a 
variable  climate. 

18.  Between  the  tropics  the  fluctuations  of  the  barometer  do 
not  much  exceed  i of  an  inch,  while  beyond  this  space  they 
reach  to  three  inches.  19.  In  the  temperate  climates  the  rains 
and  the  winds  are  variable.  20.  As  we  advance  towards  the 
polar  regions  we  find  the  irregularities  of  the  wind  increased, 
and  storms  and  calms  repeatedly  alternate,  without  warning  or 
progression.  The  extremes  of  heat  and  cold  will  sometimes 
prevail  within  a very  limited  compass  ; and  forcible  winds  will 
blow  in  one  place,  when  at  the  distance  of  a few  leagues  gentle 
breezes  prevail.  Ships  within  the  circle  of  the  horizon  may  be 
seen  enduring  every  variety  of  wind  and  weather  at  the  same 
moment : some  under  close-reefed  top-sails  labouring  under  the 
force  of  a storm  ; some  becalmed,  and  tossing  about  by  the  vio- 
lence of  the  waves,  and  others  plying  under  gentle  breezes,  from 
Quarters  as  diverse  as  the  cardinal  points.  The  fluctuations  of 
Inc  barometer  are  also  great  and  sudden,  proving  that  theory 
would  have  induced  us  to  conclude  that  tbe  irregularities  of 
those  regions  extend  to  the  higher  strata  of  the  atmosphere. 

21.  In  the  extra  tropical  climates,  a fall  in  the  barometer 
almost  always  precedes  a fall  of  rain,  and  indicates  an  accele- 
ration or  change  of  the  aerial  currents.  22.  Barometers  situa- 
ted at  great  distances  from  each  other  often  rise  and  fall  toge- 
ther with  great  regularity.  28b  More  than  two  currents  may 
often  be  traced  in  the  atmosphere  at  one  time  by  the  motions 
of  the  clouds,  &c.  24.  The  force  of  the  winds  does  not  always 
decrease  as  the  elevation  increases,  but  on  the  contrary  is  often 
found  to  augment  rapidly.  25.  The  variations  of  the  barometer 
arc  less  in  high  situations  than  in  those  at  the  level  of  the  sea. 
26.  In  Great  Britain,  upon  an  average  of  ten  years,  westerly 
winds  exceed  the  easterly  in  the  proportion  of  225  to  140.  Of 
those  from  the  east,  the  northerly  exceed  the  southerly  io  the 
proportion  of  about  74  to  54  ; leaving  but  a very  small  propor- 
tion indeed  which  blow  from  the  most  irregular  point,  tiz.  the 
south-east. 

27.  L'pon  the  same  average  the  northerly  winds  arc  to  tho 
southerly,  192 to  173.  28.  Northerly  windsalmostinvariubly  raise 
the  barometer,  while  southerly  as  constantly  depress  it.  29. 
Tho  most  permanent  rains  of  (his  climate  come  from  the  south- 
ern regions.  30.  The  mean  height  of  the  barometer  varies 
but  little  with  the  changes  of  the  seasons.  31.  Tbe  elasticity 
of  the  aqueous  vapour  does  not  decreaso  gradually  as  we  as  - 
cend in  the  atmosphere,  in  proportion  to  the  gradual  decrease 
of  the  temperature  and  density  of  air;  but  the  dew  point 
remains  stationary  to  great  heights,  and  then  suddenly  falls  to 
a large  amount.  32.  The  tension  of  vaponr  given  off  in  tho 
process  of  evaporation  is  determined,  not  by  the  temperature  of 
the  evaporating  surface,  but  by  the  elasticity  of  the  aqueous  at- 
mosphere already  existing.  33.  Tho  apparent  permanency  and 
stationary  aspect  of  a cloud  is  often  an  optical  deception  arising 
from  the  solution  of  moisture  on  one  side  of  a given  point,  as 
it  is  precipitated  on  the  other.  34.  The  quantity  of  vapour  ia 
the  atmosphere,  in  the  different  seasons  of  the  year,  (measured 
on  the  surfaoe  of  the  earth,  and  near  tho  level  of  the  sea,)  fol- 
lows the  progress  of  the  mean  temperature.  35.  The  pressure  of 
the  aqueous  atmosphere  separated  from  that  of  tbe  aerial,  gene- 
rally exhibits  changes  directly  opposite  to  the  latter.  36.  Great 
fails  of  the  barometer  are  generally  accompanied  by  a tempe- 
rature above  the  mean  for  the  season,  and  great  rises  by  one 
below  the  same.  That  the  different  phases  of  the  moon  have 
! some  connexion  with  changes  in  the  atmosphere,  is  an  opinion 
1 so  universal  and  popular,  as  to  be  on  that  account  alone  entitled 
i to  attention.  No  observation  is  more  general,  and  on  no  occu- 
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sion  perhaps  is  the  almanac  so  frequently  consulted,  as  in  form- 
ing conjectures  upon  the  stato  of  the  weather.  The  common 
remark,  however,  goes  no  further  than  that  changes  from  wet 
to  dry,  and  from  dry  to  wet,  generally  happen  as  the  changes 
of  the  moon.  When  to  this  result  of  universal  experience  we 
add  the  philosophical  reasons  for  the  existence  of  tides  in  the 
aerial  ocean,  we  cannot  doubt  that  such  a connexion  exists.  The 
subject,  however,  is  involved  in  much  obscurity. 

METHOD,  from  meta,  beyond,  and  odost  a path,  literally 
means  a path  from  one  object  to  another.  “ The  first  idea  of 
method  is  a progressive  transition  from  one  step  in  any  course  to 
another,  and  when  the  word  method  is  used  with  reference  to 
many  such  transitions  in  continuity,  it  necessarily  implies  a 
principle  of  unity  with  progression.'9  " If  it  be  permitted, 
says  Lord  Hacon,  “to  estimate  a thing  by  the  importance 
which  is  peculiar  to  it,  the  science  of  method  may  be  con- 
sidered the  key  of  all  sciences:  in  the  same  manner  as  the 
hand  is  the  instrument  of  instruments,  the  human  intelligence 
the  designer  of  designs,  so  method  ought  to  be  the  art  of  arts  ; 
it  not  only  directs  the  mind,  but  strengthens  its  powers,  as  the 
habitual  exercise  of  ahooling  arrows  enables  us  not  only  to 
aim  at  an  object  with  more  precision,  hut  also  to  bend  the  bow 
itself  with  more  vigour/’  All  things  in  us  and  about  us  are  a 
chaos  if  method  be  not  present,  and  so  long  as  the  mind  is 
entirely  passive,  so  long  as  there  is  an  habitual  submission  of 
the  understanding  to  mere  event  and  images,  without  any 
attempt  to  classify  them,  so  long  the  chaos  must  continue. 
There  may  be  transition,  but  there  can  never  be  progress ; 
there  may  be  sensation,  but  not  thought,  for  the  total  want  of 
method  renders  thinking  impracticable.  Hut  as  soon  as  the 
mind  becomes  accustomed  to  contemplate  not  tilings  alone  but 
relation  of  things,  there  is  immediate  need  of  some  path  or 
way  of  transit  from  one  to  the  other  of  the  things  related; — 
there  must  be  some  law  or  agreement  or  of  contrast  between 
them  ; there  must  be  some  mode  of  comparison,  in  short,  there 
must  be  method. 

Method,  in  Uotany,  is  a mode  of  arrangement  from  certain 
ngreements  or  circumstances  of  resemblances.  There  are  two 
kinds  of  methods  in  arranging  vegetables:  the  nntural  method 
is  that  which,  in  its  distribution, retains  all  the  natural  classes; 
the  artificial  method  is  that,  the  classes  of  which  are  not  natu- 
ral, because  they  collect  together  several  genera  of  plants 
which  are  not  connected  by  numerous  relations,  although  they 
agree  in  the  characteristic  marks  assigned  to  that  class  to 
which  they  belong. 

METHODISTS.  The  term  Methodist  was  first  given  to 
Themison,  the  founder  of  a sect  of  physicians  at  Home,  which 
flourished  about  three  hundred  years,  and  bad  some  of  the 
greatest  physicians  of  the  age  among  its  members.  In  the 
seventeenth  century  there  sprung  up  a new  species  of  polemic- 
doctors,  who  were  denominated  Methodists,  and  distinguish- 
ed themselves  by  their  zeal  and  dexterity  in  defending  the 
church  of  Rome,  against  the  attacks  of  the  Protestants.  This 
sect  is  now  no  more  ; and  the  appellation  is  made  to  designate 
the  followers  of  the  late  John  and  Charles  Wesley,  and  the  so- 
cieties founded  by  the  Rev.  George  Whi  left  eld-  They  arc 

divided  into  Wbiteficldian  and  Wesleyan  Methodists-  The 
raembersof  the  former  division  embrace thedoctrines of  Calvin; 
the  latter,  as  far  as  relates  to  free-will,  are  Arminians. 

METROPOLIS,  from  meter , mother,  aud  polis,  a city.  The 
chief  city  of  a country. 

METON,  a celebrated  mathematician  of  Athens,  who  flou- 
rished about  I3U  years  before  Christ,  and  to  whom  we  owe  the 

Mktomc  Cycle. 

METON IC  Cycle.  See  Cycle. 

METONYMY,  is  a trope  in  which  one  name  is  put  for  an- 
other, on  account  of  the  near  relation  there  is  between  them. 

METRE,  in  Poetry,  a system  of  feet  of  a just  length.  The 
different  metres  in  poetry  are  the  different  manners  of  ordering 
and  combining  the  quantities,  or  the  long  and  short  syllables; 
thus,  hexameter,  pentameter,  iambic,  Sapphic  verses,  kc.  con- 
sist of  different  metres  or  measures.  In  English  verses  the 
metres  arc  extremely  various  and  arbitrary,  every  poet  being 
lit  liberty  to  introduce  any  new  form  that  he  pleases.  The  most 
usual  are  the  heroic,  generally  consisting  of  five  long  and  fivo 
short  syllables,  and  verses  of  four  feet,  aud  of  three  feet,  and  a 


I carsura,  or  single  syllable.  The  ancients,  by  variously  comMn- 
| ing  and  transposing  their  quantities,  made  a vast  variety  of  Uif- 
' ferent  measures,  by  forming  spondees,  8ie.  of  different  fret. 

Metre,  the  base  of  the  new  French  system  of  measures. 

MEZZOTINTO  Sour l NO,  is  an  art  of  modern  times,  that 
recommends  itself  to  us  by  the  case  with  which  it  is  executed, 
especially  by  those  who  understand  it.  In  mezzotinto  prints 
there  is  no  etching,  no  strokes  of  the  graver  arc  seen  ; but  the 
lights  and  shades  are  Mended  together,  and  appear  like  a 
I drawing  in  lndian-ink.  They  arc  therefore  different  from  aqua 
tintn ; but  both  resemble  lndian-ink.  and  tho  difference  is  not 
! easily  pointed  out.  Mezzotinto  is  applied  to  portraits  and 
historical  subjects  ; aqua  tintA  to  landscapes  and  architecture. 
* The  tools  for  mezzotinto  scraping  are  the  grounding  tool, 
burnisher,  and  scraper,  and  you  proceed  by  the  following 
rules: — I.  To  lay  the  mezzotinto  ground,  place  the  plate, 
with  a piece  of  flannel  under  it.  upon  your  table,  hold  the 
grounding  tool  in  your  hand  perpendicularly : lean  upon*  it 
moderately,  continually  rocking  your  haod  in  a right  line  from 
end  to  end,  till  you  have  wholly  covered  the  place  in  one  direc- 
tion: next  cross  the  strokes  from  side  to  side,  afterwards  from 
corner  to  corner,  working  the  tool  each  time  over  the  plate,  in 
every  direction,  like  the  points  of  n compass  ; taking  care  not 
to  let  the  tool  cut  (in  one  direction)  twice  in  a place.  This 
done,  the  plate  will  he  full,  or,  in  other  words,  all  over  rough 
alike,  and  would,  if  it  were  printed,  appear  completely  black. 
‘2.  Having  laid  the  ground,  take  the  scrapings  of  black  chalk, 
and  with  a piece  of  rag  rub  it  over  the  plate;  or  you  may 
smoke  it  with  candles,  as  before  directed  for  etching.  3.  Now 
take  your  drawing,  and  having  rubbed  the  backs  with  red- 
cltnlk  dust,  mixed  with  flake-white,  trace  it  on  the  plate.  4.  To 
form  the  lights  and  shadows,  take  a blunt  needle,  mark  the 
outlines  only,  then  with  a scraper  scrape  off  the  lights  in  every 
part  of  the  plate,  clean  and  smooth,  in  proportion  to  the 
strength  of  the  lights  in  your  drawing,  taking  care  not  to  hart 
your  outlines.  The  burnisher  is  used  to  soften  or  rub  down  the 
extreme  light  parts  after  the  scraper  has  been  applied;  such 
as  the  tip  of  the  nose,  forehead,  linen,  &c.  which  might  other- 
wise, when  proved,  appear  rather  misty  than  clear.  Another 
method  used  by  mezzotinto  scrapers  is,  to  etch  the  outlines  of 
the  original,  as  also  the  folds  in  drapery,  making  the  breadth 
of  the  shadows  by  dots,  which  having  bit  to  a proper  depth 
with  aqua  fortis,  take  off  the  ground  used  in  etching,  and  hav- 
ing laid  the  mezzotinto  ground,  proceed  to  scrape  as  above. 
When  the  plate  is  rcadj  for  a proof,  have  one  pulled  by  the 
| printer-  When  this  proof  is  dry,  touch  it  with  white  chalk 
I where  it  should  be  lighter,  and  with  black  chalk  where  it 

(should  be  darker:  and  when  the  print  is  retouched,  proceed  as 
before  for  the  lights  ; and  for  the  dark  colours,  use,  as  much  as 
you  judge  necessary,  a small  grounding  tool,  to  bring  it  to  a 
proper  colonr;  and  when  you  have  done  as  much  as  you  think 
expedient,  prove  it  again;  and  proceed  in  this  manner  to 
j prove  and  touch,  till  it  is  entirety  to  your  mind. 

{ MIASM,  or  Miasma,  from  murine,  to  infect,  denotes,  among 
i physicians,  those  atoms  or  particles  which  arise  from  distem- 
pered or  putrefying  poisonous  bodies,  and  which  become  the 
contagious  effluvia  of  pestilential  diseases,  whereby  they  arc 
communicated  to  people  at  a distance. 

MICA.  This  stone  forms  an  essential  part  of  many  moun- 
tains. and  has  been  long  known  under  the  names  of  glacies 
Maria*,  and  Muscovy  glass.  It  consists  of  a great  number  of 
thin  lamimc  adhering  to  each  other,  sometimes  of  a very  large 
size.  Specimens  have  been  found  in  Siberia  nearly  yards 
square.  Its  texture  is  foliated;  its  fragments  flat;  tbe  la- 
mella* flexible,  and  somewhat  elastic;  very  tough.  It  has  long 
been  employed  as  a substitute  for  glass,  as  it  is  not  so  liable  to 
be  broken  by  the  agitation  of  the  ship. 

MICROMETER,  is  an  instrument  fitted  to  telescopes  in  the 
focus  of  tbe  object-glass,  for  measuring  small  angles  or  dis- 
tances, as  the  apparent  diameters  of  the  planets,  &c.  Various 
forms  have  been  given  to  this  instrument  by  different  authors, 
and  various  claims  hare  been  urged  for  the  honour  of  the 
invention.  It  seems,  however,  to  belong  to  Gascoigne,  an 
Englishman,  though  it  is  doubtful  whether  Huygens  did  not 
also  invent  the  one  which  he  used,  without  any  knowledge  of 
that  of  the  former.  Uuder  all  the  forms  of  this  instrument,  the 
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prtmiple  of  operation  is  the  same,  v bich  is,  that  it  moves  a 
tine  wire  parallel  to  Itself,  in  the  p'*nc  of  the  picture  of  an 
object,  formed  in  the  focus  of  the  telescope  ; and  with  such 
accuracy  as  to  measure  with  the  greatest  precision  its  perpen- 
dicular distance  from  a fixed  wire  in  the  same  plane,  by  which 
means  the  apparent  diameters  of  the  planets,  and  other  small 
angles,  arc  exactly  determined.  This  may  be  illustrated  as 
follows: — Let  a planet  be  viewed  through  n telescope,  and 
when  the  parallel  wires  are  opened  to  such  a distance  as  to 
appear  to  touch  exactly  the  two  opposite  extremities  of  the 
disc  of  the  planet,  it  is  obvious  that  the  perpendicular  distance 
between  the  wires  is  then  equal  to  the  diameter  of  the  object 
in  the  focus  of  tbe  object-glass. 


Let  this  distance,  whose  measure  is  given  by  the  mechanism 
of  the  micrometer,  be  represented  by  the  line  pq  ; then,  sinco 
the  measure  of  the  focal  distance  q L may  lie  also  known,  tbe 
ratio  of  q L to  p q,  that  is,  of  radius  to  the  tangent  of  tbe  angle 
q Li>,  w ill  give  the  angle  itself  by  a fable  of  sines  and  tangents  ; 
and  this  auglo  is  equal  to  the  opposite  angle  P LQ,  which  tire 
real  diameter  of  the  planet  subtends  at  L or  at  tbe  naked  eye. 
This  is  the  general  principle  on  which  the  construction  of  this 
instrument  depends,  and  the  different  forms  that  have  been 
given  to  it  have  been  more  directed  towards  an  improvement 
of  the  mechanism  than  to  any  other  object,  but  our  limits  will 
not  allow  of  entering  into  a detail  of  these  constructions,  and 
we  shall  therefore  confine  our  remarks  to  a description  of  the 
divided  object-glass  micrometer,  as  invented  by  Dollond,  and 
allowed  to  be  the  most  accurate  of  any  yet  discovered. 

Divided  Object -Gltut  Micrometer.  This  instrument  con- 
sists of  a convex  lens  divided  into  two  equal  parts  C.  D,  by  a 
plane  which  passes  through  its  axis;  and  tho  segments  are 
moveable  on  a graduated  line  C U,  perpendicular  to  that  axis. 
Let  C,  D,  be  the  centre  of  the  segments  , and  P.  Q,  two  remote 
objects,  images  of  which  will  be  formed  in  the  lines  P C E, 
Q DE,  and  also  in  the  principal  foci  of  the  segments.  Let 
tbe  glasses  be  moved  till  these  images  coincide  as  at  £ ; then 


the  angle  PE  Q,  which  the  objects  subtend  at  E the  principal 
fueus  of  C,  or  D,  is  equal  to  the  angle  which  C D.  the  distance 
of  the  centres,  subtends  at  the  same  point ; and  therefore,  by 
calculating  this  angle,  we  may  determine  the  angular  distance 
of  the  bodies  P and  Q,  as  seen  from  E.  Draw  E G perpendi- 
cular to  C D ; and,  because  the  triangle  C E D is  isosceles, 
CG  = G D.  and  the  L C E G =2  the/GED;  also.  G T>  is 
the  sine  of  the  angle  GED,  to  the  radius  E D ; therefore, 
knowing  E D and  G D,  (he  angle  GED  may  be  found  he  the 
tables ; and  consequently  20  ED,  orCED,  may  be  deter- 
mined. The  angle  C E D is  in  general  so  small,  that  it  may, 
without  sensible  eiTor,  be  considered  as  proportional  to  the 
snbtensc  C D.  And  being  determined  in  one  ease  by  observa- 
tion, it  may  be  found  in  any  other  by  a single  proportion.  If 
tbe  objects  be  at  a given  finite  distance,  tbe  angle  PEQ  will 
still  be  proportional  to  CD  ; for  on  this  supposition,  the  distance 
C E.  or  D E,  of  either  image  from  the  corresponding  glass,  will 
he  invariable  ; therefore  the  angle  C E I)  will  be  proportional 
to  C D.  The  divided  object-glass  is  applied  both  to  reflecting 
and  refracting  telescopes  ; and  thus  small  angular  distances  in 
the  heavens  are  measured  with  great  accuracy. 


MICROPHONICS,  the  science  of  magnifyiog  small  sounds. 

MICROSCOPE,  an  instrument  for  magnifying  small  objects 
by  means  of  a proper  adjustment  and  combination  of  lenses  or 
mirrors.  The  invention  of  microscopes,  like  most  other  inge- 
nious discoveries,  has  been  claimed  for  different  authors. 
Huygens  informs  us,  that  the  first  microscopes  were  con- 
structed by  Drcbell,  a Dutchman,  in  1021 ; but  F.  Fontana,  a 
Neapolitan,  in  1G4C.  claims  the  invention  as  his  own,  which  he 
dates  from  the  year  1818.  Microscopes  are  divided  into  tingle, 
compound,  resetting,  talar,  itc, 

Single  or  Simple  Microscope,  is  one  which  consists  of  a 
single  lens. 

Theory  of  S ngle  Mi crotcopet. — If  the  angle  which  subtends 
at  the  centre  of  the  eve,  when  at  a proper  distance  for  distinct 
vision,  be  less  than  a certain  limit,  that  is,  if  it  be  less  than  4\ 
it  will  only  appear  to  the  eye  like  a physical  point ; and  if  we 
endeavour  to  increase  the  image  by  bringing  it  nearer  to  the 
eye,  the  extreme  rays  will  diverge  so  much  as  to  render  the 
object  indistinct ; and  if  the  extreme  rays  be  Hoped,  there  will 
then  be  too  little  light  to  make  the  object  distinctly  visible ; 
tbe  microscope  is,  therefore,  introduced  in  order  to  supply 
these  defects  of  natural  vision,  wbioh  is  effected  by  placing  the 
object  in  the  principal  focus  of  a glass  spherule  or  lens,  whose 
focal  length  is  short;  in  which  enso  it  may  be  distinctly  seen, 
tho  visual  angle,  as  well  as  tbe  quantity  of  light  admitted  into 
the  eye,  being  increased,  and  the  parts  which  before  appeared 
only  as  a physical  point,  may  now  be  subjected  to  examination  ; 
tbe  visual  angle  thus  formed,  being  to  that  formed  at  the 
naked  eye,  at  the  least  distance  of  distinct  vision,  as  that 
distance  is  to  tbe  focal  length  of  tbe  glass. 


Let  Q P be  an  object  placed  in  the  principal  foens  of  the 
lens,  or  spherule  A E,  whose  centre  is  E;  LQ  tbe  least  dis- 
tance at  which  it  can  he  seen  distinctly  with  the  naked  eye; 
join  L P,  P E.  Then  the  angle  under  which  the  object  is  seen 
through  the  glass,  is  equal  to  PCQ;  and  the  angle  under 
which  it  is  seen  with  the  naked  eye,  is  Q L P.  Also,  when 
these,  angles  are  small,  since  they  have  a common  subtense 
Q P,  they  are  nearly  in  the  inverse  ratio  of  the  radii  E Q,  LQ; 
that  is,  the  visual  angle,  when  the  object  is  seen  through  the 
glass : the  visual  angle  when  It  Is  seen  with  the  naked  eye  at 
the  distance  LQ  ::  LQ  : EQ. 

Example.  If  the  focal  length  of  the  glass  be  ^ of  an  inch, 
and  at  the  least  distance  of  distinct  vision  8 inches,  the  visual 
angle  of  the  object  when  viewed  through  the  glass  ; is  the 
visual  angle  when  it  is  seen  with  the  naked  eye  : ; 8 : 

400  : 1. 

The  Double  or  Compound  Microscope,  consists  of  two  lens*  s 
at  least,  but  generally  of  three,  and  often  more.  Wc  shall 
first  describe  the  one  which  contains  two Tho  lens  I>  E, 
in  fig.  I,  (plate  Optics,)  is  therefore  to  be  overlooked  in  com- 
paring this  description  with  the  figure.  The  first  or  smallest 
lens  C is  placed  near  the  small  object  A II,  at  a little  more 
than  its  focal  distance  from  it ; a large  image  of  the  ob- 
ject is  thus  formed,  which  will  be  ns  much  larger  than  tbe 
object,  as  the  distance  C L is  greater  than  tho  distance 
A C ; and  as  this  distance  may  be  made  greater  or  less  by 
placing  the  ohject  nearer  to  or  farther  from  the  lens  C,  the 
image  may  be  increased  or  diminished  at  pleasure.  And  as 
this  image  may  be  distinctly  viewed,  and  still  further  magnified 
by  a convex  lens  M N,  placed  at  its  focnl  distance  from  the 
image,  it  is  evident  that  small  objects  may  be  thus  magnified 
to  many  times  their  real  size.*  Suppose,  for  example,  that  the 
distance  of  the  ohject  C L is  12  times  the  distance  of  the 
image  at  CA,  then  will  the  length  of  the  image  K L he  12  limes 
the  length  of  the  ohject  A U,  when  viewed  with  the  naked  eye  ; 
but  this  length  of  the  image,  if  viewed  with  an  eye-glass  of  one 
inch  focal  distance,  will  appear  six  times  as  large  as  it  does 


* TbU  lens  or  glut  being  nearest  (be  eye,  is  usually  called  tbe  eye-glass. 
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to  the  naked  eye.  and  therefore  its  length  will  appear  12  limes  <>, 
or  72  times  larger  than  to  the  naked  eye ; and,  as  its  breadth 
will  be  magnified  in  the  same  proportion,  its  surface  will  be 
72  times  72.  or  51  SI  times  larger  than  that  of  the  object  when 
viewed  with  the  naked  eye.  Though  the  magnifying  power  of 
Ibis  microscope  be  very  considerable,  yet  the  extent  or  field  of 
view  is  very  smalt  and  confined  ; therefore,  in  order  to  enlarge 
it,  and  to  increase  the  quantity  of  light,  another  large  lens 
I>  E,  is  placed  between  the  two  already  noliced,  (see  the 
figure,)  by  which  means  the  angle  D C E or  A C B,  under  which 
the  visible  part  of  the  object  appears,  may  be  considerably 
enlarged  ; the  image  will  then  be  formed  again  at  F G,  and  as 
the  image  thus  formed  is  now  contained  between  the  two 
extreme  parallel  rays  of  the  eye-glass  M F and  N G,  is  wholly 
visible;  whereas  before,  the  part  OQ  could  only  be  seen. 
But  though  the  object  is  not  quite  so  much  magnified  on  the 
whole,  in  this  as  in  the  former  case,  yet  the  visible  surface  is 
very  much  increased  by  the  addition  of  this  third  glass.  The 
rlass  US  is  a plain  mirror,  which  is  employed  to  reflect  tbo 
light  I,  in  order  to  illuminate  transparent  objects  when 
examined  by  Ibis  instrument. 

The  Solar  Microscope,  invented  by  l>r.  Lieberkhun,  is  em- 
ployed to  represent  very  small  objects  on  a very  large  scale, 
in  a dark  room.  This  is  accomplished  in  the  following  manner : 
Let  A B.  fig.  *2,  plate  Optics,  represent  a beam  of  the  sun's 
light  falling  on  a small  mirror  or  looking-glass  DC,  adjusted 
by  two  brass  wheels  to  such  an  inclination  as  shall  reflect  the 
rays  which  fall  upon  it  parallel  to  the  horizon,  to  a large  con- 
vex lens  E F,  which  converges  them  to  a focus ; near  this 
focus,  as  at  G II,  is  placed  a small  object,  which  is  by  this 
means  strongly  illuminated,  and  the  rays  which  flow  from  it 
through  a small  convex  lens  I,  so  adjusted  by  a slider  to  a 
little  moro  than  its  focal  distance  from  the  object,  produce  a 
very  large  imago  K L,  which  being  received  upon  a white 
table  cloth,  or  allowed  to  fall  on  the  opposite  wall  of  the 
darkened  room,  will  represent  the  object  magnified  in  propor- 
tion to  the  distance  of  the  picture  from  the  lens  I.*  Suppose 
that  the  small  lens  I is  onc-tcnth  of  an  inch  distant  from  the 
object,  when  the  image  K L is  duly  formed  on  a sheet  or  table 
cloth,  at  the  distance  of  16  feet  from  the  small  lens  jnst 
mentioned;  then  in  10  feet  there  arc  192  inches,  and  conse- 
quently 1*920  tenths  of  an  inch;  therefore  the  image  is  1,920 
times  the  length  of  the  object,  and  ns  many  times  its  breadth  : 
the  area  or  surface  of  the  image  is  therefore  1,920  times  1,9*20, 
or  .1,086,400  times  that  of  the  object.  Such  is  tho  prodigious 
magnifying  power  of  the  solar  microscope. 

Harris'*  Improved  Botanic  Microscope. — This  compact  in- 
strument is  found  particularly  to  recommend  itself  to  the 
practical  botanist  and  naturalist,  as  a truly  ablo  assistant  in 
their  researches  through  the  animal,  vegetable,  and  mineral 
kingdoms,  and  more  especially  when  its  facility  of  management 
and  portability,  combined  with  its  extent  of  magnifying  power, 
arc  brought  into  consideration.  To  use  this  microscope,  fig.  3, 
plate  Opncs,  take  its  parts  out  of  the  case,  unscrew  the  pillar  A 
on  the  top,  the  stage  U has  a stem  which  attaches  at  tho  socket 
D.  The  three  lenses  at  E screw  into  the  arm  C,  which  is  fixed 
by  the  milled  head  F ; that  lens  which  is  dotted  thus  . ..  mag- 
nifies the  least,  and  the  lens  . the  most;  and  by  screwing  into 
each  other,  seven  different  magnifying  powers  are  obtained  by 
combination : W is  a yet  stronger  power  than  those  at  E,  (which 
must  be  removed  while  W is  in  use.)  being  for  the  purpose  of 
observing  objects  otherwise  too  minute  to  be  seen.  Transparent 
objects  similar  to  those  in  slide  Y,  arc  examined  by  attaching 
them  to  the  stage  B,  and  by  varying  the  inclinations  of  the 
mirror  G,  (which  must  be  towards  the  light.)  the  objects  will 
have  more  or  less  light  reflected  on  them,  and  by  adjusting  the 
stage  B up  or  down  by  the  rackwork  at  H,  the  objects  arc  seen 
more  or  less  distinctly.  When  opaque  objects  are  to  be  ex- 
amined, remove  the  mirror  G from  its  box.  and  screw  the 
lens  ...  into  the  back,  then  fixing  it  by  its  stem  to  the  stage 
B,  the  light  of  a candle  is  concentrated  on  tbo  objects  ; this  is 


a It  i*  icarcelv  nc««M*ry  to  rcmtrk,  that  tli«  I votes  and  object  to  be 
viewed  are  placed  ia  a tohe.  which  it  arrowed  into  a ho]«  in  Uiv  window 
Uiuitvr,  or  a board  placed  in  tbo  window,  which  sci  rev  at  tb«  tame  time  to 
exclude  the  bgbL 


useless  by  day.  I is  a black  and  white  pierc  on  which  opaque 
objects  arc  placed,  and  fits  the  stage  B.  J is  a screw  box  for 
confining  living  objects,  and  is  also  to  be  laid  on  the  stage  B. 
K a pair  of  steel  nippers  that  attaches  to  the  stage  B by  its 
stem,  for  bolding  small  insects,  leaves,  or  wings,  Ac.  L is  a 
pair  of  forceps  for  taking  up  objects  too  small  for  the  touch. 
M and  N a dissecting  knife  and  point  for  separating  the 
smaller  parts  of  flowers,  Ac.  The  doited  outlines  N represent  a 
body  that  may  screwed  on  at  E,  making  it  an  improved  Com- 
pound Microscope,  affording  a much  larger  field  of  view,  and 
rconircs  a larger  case. 

MICROSCOPIC  Objects,  those  things  which  are  too  small 
to  be  seen  distinctly  by  the  naked  rye. 

MIDDLE  Latitude,  is  half  the  sum  of  two  given  latitudes 
when  they  are  both  in  the  same  hemisphere,  or  half  their 
difference  if  they  are  in  different  hemispheres;  in  which  latter 
case  it  will  always  be  of  the  same  name  as  the  greater. 

MIDWIFERY,  in  the  restricted  sense  of  the  word,  is  the 
art  of  assisting  women  in  childbirth.  It  is  gcucrally,  however, 
made  to  comprehend  the  management  of  w omen,  both  previous- 
ly to,  and  sometime  after,  delivery;  as  well  as  the  treatment  of 
the  infant  in  its  early  state. 

MIGRATION  ok  Burns.  It  has  been  generally  believed,  that 
many  different  kinds  of  birds  annually  pass  from  one  country 
to  another,  and  spend  the  summer  or  the  winter  where  it  is 
most  agreeable  to  them  ; and  that  even  the  hiids  of  our  own 
island  will  seek  the  most  distant  southern  regions  of  Africa, 
when  directed  by  a peculiar  instinct  to  tcavo  their  own  coun- 
try. It  lias  long  been  an  opinion  pretty  generally  received, 
that  swallows  reside  during  the  winter  season  in  the  warm 
southern  regions  ; and  Mr.  Adanson  particularly  relates  his  hav- 
ing seen  them  at  Senegal,  when  they  were  obliged  to  leave  this 
country.  But  besides  the  swallows,  Mr.  Pennant  enumerates 
many  other  birds  which  migrate  from  Britain  at  different  times 
of  the  year,  and  nrc  then  to  be  found  in  other  countries  ; after 
which  they  again  leave  these  countries,  and  return  to  Britain. 
The  reason  of  those  migrations  ho  supposes  to  be  a defect  of 
food  at  certain  seasons  of  the  year,  or  tbc  want  of  a secure 
asylum  from  the  persecution  of  man  during  the  time  of  court- 
ship. incubation,  and  nutrition. 

Water  Fowl. — Of  the  vast  variety  of  water  fowl  that  frequent 
Great  Britain,  it  is  amazing  to  reflect  how  few  are  known  to 
breed  here ; the  cause  that  principally  urges  them  to  leave  this 
country  seems  to  he  not  merely  the  want  of  food,  but  the 
desire  of  a secure  retreat.  Our  country  is  too  populous  for 
birds  so  shy  and  so  timid  ns  tbc  bulk  of  these  are  : when  great 
part  of  our  island  was  a mere  waste,  a tract  of  woods  and  fens, 
doubtless  many  species  of  birds  (which  at  this  time  migrate) 
remained  in  security  throughout  the  year.  Egrets,  a species 
of  heron,  now  scarcely  known  in  ibis  island,  were  in  former 
times  in  prodigious  plenty ; and  the  crane,  that  has  totally  for- 
saken this  country,  bred  familiarly  in  our  marshes ; their 
place  of  incubation,  as  well  as  of  all  other  cloven-footed  water 
fowl,  (the  heron  excepted,)  being  on  the  ground,  and  exposed 
to  every  one.  As  rural  economy  increased  in  this  connlry, 
these  animals  were  more  and  more  disturbed  ; at  length,  by  a 
series  of  alarms,  they  were  necessitated  to  seek,  during  tho 
summer,  some  lonely  safe  habitation.  On  the  contrary,  those 
that  build  or  lay  in  the  almost  inaccessible  rocks  that  impend 
over  the  British  seas,  breed  there  still  in  vast  numbers,  having 
litllo  to  fear  from  the  approach  of  mankind  ; the  only  disturb- 
ance they  meet,  in  general,  being  from  tho  desperate  attempts 
of  some  few  to  get  their  eggs. 

MILDEW,  is  said  to  be  a kind  of  thick,  clammy,  sweet 
juice,  exhaled  from  or  falling  down  upon  the  leaves  and  blos- 
soms of  plants.  By  its  thickness  and  clamminess  it  prevents 
perspiration,  and  binders  the  growth  of  the  plant.  It  some- 
times rests  on  the  leaves  of  trees  in  form  of  a fatty  juice,  and 
sometimes  on  the  ears  of  corn.  It  Is  naturally  very  tough  and 
viscous,  and  becomes  still  more  so  by  the  sun’s  bent  exhaling 
its  more  fluid  parts;  by  which  means  the  young  ears  of  corn 
are  so  daubed  over,  that  they  can  never  arrive  at  their  full 
growth.  Bearded  wheat  is  less  subject  to  the  mildew  than  the 
common  sort ; and  it  is  observed,  that  nrwly  dunged  lands  are 
moro  liable  to  mildew  than  others.  The  best  remedy  is  a 
smart  shower  of  rain,  and  immediately  afterwards  a brisk  wind. 
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If  t be  mildew  is  seen  before  the  sun  has  much  power,  it  has  been 
recommended  to  send  two  men  into  the  field  with  a Ion*  cord, 
each  holding  one  end  ; and  drawing  this  along  the  held  through 
the  ears,  the  dew  will  be  dislodged  from  them  before  the  heat 
of  the  sun  is  able  to  dry  it  to  that  viscous  state  in  which  it  docs 
the  mischief.  Some  also  say,  that  lands  which  have  for  many 
years  been  subject  to  mildews,  have  been  cured  of  it  by  sowing 
soot  along  with  the  corn,  or  immediately  after  it. 

MILE,  (Mille  Passus,)  a measure  of  length  or  distance, 
containing  eight  furlongs,  Ac.  See  Measure.  The  English  sta- 
tute mile  is  fourscore  chains,  or  1700  yards  ; that  is,  6280  feet- 
See  Chain,  Yard,  and  Foot.  We  shall  here  give  a table  of 
the  miles  in  use  among  the  principal  nations  of  Europe,  in  geo- 
metrical paces,  00,000  of  which  make  a degree  of  the  equator. 

Geometrical  paces,  yards. 


Milo  of  Russia . 760  or  1100 

of  Italy,  1000  or  1467 

of  England 1250  or  1700 

of  Scotland  and  Ireland, 1500  or  2200 

The  small  league,  2000  or  2933 

The  mean  league, 2500  or  3666 

The  great  league  of  France, 3000  or  4100 

Mile  of  Poland »**>  or  4400 

of  Spain 3218  or  5028 

of  Germany,  4000  or  5866 

of  Sweden 6000  or  7233 

of  Denmark,  5000  or  7233 

of  Hungary,  ................ ..  6000  or  8800 


MILIARY  Fever,  a malignant  fever  to  called  front  Ibeerap- 
tion  of  certain  pustules  resembling  millet  seeds. 

MILITARY  Tactics  teach  the  art  of  disposing  forces  in 
battle  array,  and  performing  its  proper  motions  and  evolu- 
tions. The  Greeks,  skilful  in  Ibis  part  of  the  military  art,  had 
public  professors  of  it,  called  Tactici,  w ho  taught  and  instructed 
their  youth.  Tactics  signifies  also  the  art  of  inventing  and 
making  machines  for  throwing  darts,  arrows,  stones,  fire-balls, 
Ac.  by  means  of  slings,  bows,  and  counterpoises.  Naval  tac- 
tics instruct  us  in  the  arrangement  of  a fleet  for  an  engage- 
ment by  sea. 

Military  Discipline , or  the  training  of  the  soldiers,  nnd  the 
due  enforcement  of  the  laws  and  regulations  instituted  by  au- 
thority, may  be  considered  tho  soul  of  all  armies  ; unless  it  be 
established  with  prudence,  and  supported  with  resolution,  assem- 
blies of  armed  men  arc  little  better  than  u rabble,  and  more 
dangerous  to  a state  than  its  enemies.  By  tho  force  of  disci- 
pline, men  arc  kept  in  obcdienco  to  command,  in  opposition  to 
the  impulse  of  their  passions,  and  make  each  array,  as  it  were, 
a complicated,  hut  immense  and  energetic  machine. 

Rank , is  the  appointment  of  officers, or  a gradation  of  autho- 
rity necessary  towards  the  establishment  of  discipline  and  sub- 
ordination. An  army  is  commanded  by  a captain-general  or 
commander-in-chief,  and  general  and  stall  officers.  Field-mar- 
shals, long  disnsed  in  the  British  army,  have  been  revived  in 
the  persons  of  their  Royal  Highnesses  the  Duke  of  York  and 
the  Prince  of  Cobourc ; the  Duke  of  Wellington,  Ac.  The  rank 
of  commander- in-chici  corresponds  to  the  degree  of  field  mar- 
shal in  the  French  service.  A lieutenant,  or  even  a major- 
general,  has  sometimes  the  appointment  of  commander-in-chief. 
When  an  army  is  considerable,  the  following  is  deemed  an 
adequate  staff,  exclusive  of  the  commauder-in  chief:  a general 
for  the  horse  and  one  for  the  foot,  or  a general  for  each  wing  of 
the  army  ; a major-general  for  every  two  brigades  ; and  nearly 
half  that  nnntbcr  of  lieutenant  generals.  But  the  duties  of  ail 
these  arc  much  the  same ; the  terms  denoting  chiefly  the  gra- 
dations of  rank.  General  officers  may  command  any  number 
of  men,  from  a company  or  troop  to  several  regiments.  Gene- 
rals have  no  pay,  except  when  employed  ; but  then  they  have 
from  two  to  ten  pounds  a day. 

The  commander-in-chief,  or  captain-general,  or  general,  com- 
mands all  the  military  of  a nation  or  army  ; he  receives  him- 
self his  orders  from  the  king,  and  communicates  them  to  all 
general  officers,  who  distribute  them  through  nil  the  corps  of 
the  army.  Colonels  command  regiments— but  there  are  lieu- 
tenant colonels,  who  are  the  second  officers  in  regimonts,  and 
command  in  the  absence  of  the  colonels.  The  major-general 
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acts  immediately  under  the  general,  receiving  his  orders,  and 
delivering  them  out  to  the  majors  of  brigades  with  whom  ho 
concerts  what  troops  are  for  duty  or  guard,  detachments,  con- 
voys, or  foraging  parties.  The  major  of  a regiment  conveys  ail 
orders  to  the  regiment  after  he  has  drawn  them  up,  sees  it 
march,  provides  quarters,  Ac.  He  is  the  only  officer  of  an  infan- 
try regiment  who  is  allowed  a horse  in  service,  to  facilitate  com- 
munications. In  a regiment  of  horse,  the  major  commands  in 
the  colonel’s  absence.  A brigadier  commands  a brigade  ; and 
the  eldest  colonels  arc  usually  such  as  are  advanced  to  this 
post.  Whoever  is  upan  duty  is  brigadier  of  the  day.  Ho 
marches  at  the  head  of  his  ow  n brigade,  and  is  ullowcd  a Ser- 
jeant nnd  ten  men  ofhis  own  brigade,  for  his  guard.  The  rank 
of  a brigadier  general  in  the  British  service  used  to  he  suppress- 
ed in  time  of  peace.  Brigadiers,  or  sub-brigadiers,  are  posls 
in  the  horse-guards.  The  brigadier,  or  brigadier-general,  ap- 
points an  officer  called  a brigade  major,  to  assist  him  in  all  tho 
management  of  his  brigade.  Experienced  captains  are  appoint- 
ed to  this  post ; and  act  in  the  brigade  as  major-generals  do  iu 
tho  army,  receiving  their  orders  from  their  commanders. 

Captains.  A captain-general  is  he  who  commands  in  chief. 
A captain  of  a troop,  or  company,  commands  a troop  of  horse, 
or  company  of  foot,  under  a colonel.  Ilis  duty  is,  to  he  careful 
to  keep  his  company  full  of  able-bodied  soldiers  ; to  visit  their 
tents  or  lodgings;  to  sec  what  is  wnnting;  to  pay  them  well ; 
and  keep  them  neat  nnd  clean.  He  has  the  power,  in  bis  own 
company,  of  making  sergeants  and  corporals.  In  the  horse  and 
foot  guards,  the  captains  have  the  rank  of  colonels.  The  com- 
missioned officers,  subordinate  to  the  captain,  are  the  lieute- 
nants and  ensigns,  commonly  called  subaltern  officers.  These, 
though  their  rank  is  not  the  same,  perform  duty  together  with- 
out distinction.  Their  ordinary  duties  arc,  in  garrison,  guards, 
detachments,  courts  martial,  the  visiting  of  hospitals  and  bar- 
racks, fatigues  on  working  parties,  and  orderly  duties.  And  no 
officer  can  exchange  his  duty  with  another,  except  by  permission 
of  the  commanding  officer.  Thus,  the  ensign  bears  the  colours, 
and  has  charge  of  them  in  battle,  yet  is  he  under  the  lieutenant. 
The  adjutant  assists  the  major,  and  receives  his  orders  nightly 
from  the  brigade  major ; these,  after  being  submitted  to  the 
colonel,  he  delivers  to  the  sergeants.  Almost  all  duties  are  re- 
gulated by  the  adjutant  as  major’s  assistant,  as  detachments, 
guards,  the  charge  of  ammunition,  the  prices  of  bread,  beer,  Ac. 
Tho  quarter-master  is  rather  a civil  than  a military  officer  ; and 
though  next  to  the  adjutant,  he  has  nothing  to  do  with  the  dis- 
cipline of  the  regiment.  He  superintends  the  clothing,  quarters, 
ammunition,  firing,  Ac,  The  surgeon,  a commissioned  officer  on 
the  staff  of  the  regiment,  requires  to  be  skilled  itt  physic,  phar- 
macy, and  anatomy.  The  chaplain,  the  Iasi  commissioned  offi- 
cer on  the  staff,  is  generally  allowed  to  act  by  deputy  when  lie 
thinks  proper.  Serjeant-major,  the  first,  and  properly  speaking 
the  only  non-commissioned  officer  ou  the  staff,  hears  the  same 
subordinate  relation  to  the  adjutant,  as  the  adjutant  docs  to 
the  commanding  officer  ; and  as  the  adjutant  keeps  a register 
of  the  officers,  so  does  the  sergeant-major  of  the  sergeants  and 
corporals,  whom  he  warns  in  turn  for  duty,  and  orders  the 
quota  of  men  each  company  is  to  furnish.  The  sergeant-major 
attends  all  parades,  to  see  if  the  exact  number  of  men  are  there, 
and  that  they  arc  clean  and  well  dressed.  Ho  is  to  make  the 
other  sergeants  and  corporals  responsible  for  neglect  in  any  of 
those  particulars.  Sergeants  and  corporals  are  also  non-com. 
missioned  officers,  and  superintend  the  private  men;  the  drum 
major,  tho  drum  boys,  ana  the  private  men,  aro  mighty  in  their 
collective  force  in  an  army. 

MILIUM,  Millet,  a genus  of  the  digynia  order,  in  the  tri - 
andria  class  of  plants  ; and  in  the  natural  method  ranking 
under  the  fourth  order,  gramina.  There  arc  twelve  species,  of 
which  the  most  remarkable  is  the  effusum,  or  common  millet. 

MILK,  a well-known  fluid,  prepared  by  nature  in  the  breasts 
of  vromcn,  and  the  udders  of  other  animals,  for  the  nourish- 
ment of  their  young.  Its  contents  arc  of  three  kinds  : 1st-  An 
oily  part,  which,  whatever  may  he  said  concerning  the  origin 
of  other  oils  in  the  body,  is  certainly  immediately  derived  from 
the  oil  of  the  vegetables  taken  in,  as  with  these  it  agrees  vciv 
exactly  in  its  nature,  and  would  entirely,  if  wc  could  separate 
it  fully  from  the  coagulable  part.  Another  mark  of  agreement 
is  their  separability,  whiefc  proves  (hut  the  mixture  has 
b F 


M I L 


DICTIONARY  OP  MECHANICAL  SCIENCE. 


M I L 


GG2 


been  lately  attempted,  but  not  fully  performed.  *2dly.  Besides  ' 
this  oily,  there  is  a proper  coagulakle  part : And,  .'Jdly.  Much  | 
water  accompanies  both,  in  which  there  is  dissolved  a saline  i 
saccharine  substance.  These  three  can  be  got  separate  in  ' 
cheese,  butler,  and  whey  ; but  never  perfectly  so,  a part  of 
each  being  always  blended  with  every  other  part.  Milk  by  I 
evaporation  yields  a sweet  saline  matter,  of  which  Dr.  Lewis 
gives  the  following  proportion: 


Tw«|V«  pUMM  Of 

Loft  of  dry  MMMV 

From  »hick  w»err  *»■ 
Inketed  0 •••el  mIIm  j 
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J Human  milk 
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The  saline  substance  extracted  from  asses’  milk  was  white, 
and  sweet  as  sugar ; those  of  tho  others  brown  or  yellow,  and 
considerably  less  sweet ; that  from  cows'  milk  had  the  least 
sweetness  of  any.  On  distilling  12  quarts  of  milk  in  halneu 
maria;,  at  least  0 quarts  of  pure  phlegm  were  obtained  ; the 
liquor  which  afterwards  arose  was  acidulous,  and  by  degrees 
grew  sensibly  more  and  moro  acid  as  tho  distillation  was  con- 
tinued. After  this  came  over  a littlo  spirit,  and  at  last  an 
empyreumatic  oil.  The  remaining  solid  matter  adhered  to  the 
bottom  of  the  retort,  in  the  form  of  elegant  shiuing  black  flowers, 
which  being  calcined  and  elixated,  yielded  a portion  of  fixed 
alkaline  salt.  Milk  set  in  a warm  place  throws  up  to  the  sur- 
face an  unctuous  cream,  from  which,  by  ngitalinu,  the  butter 
is  easily  separated.  The  addition  of  alkaline  salts  prevents 
this  separation,  not  (as  some  have  supposed)  by  absorbing  an 
acid  from  the  milk,  but  by  virtue  of  tlmir  property  of  intimately 
uniting  oily  bodies  with  w atery  liquors.  Sugar,  another  grand 
intermedium  betwixt  oils  aud  w ater,  has  this  effect  in  a greater 
degree,  though  that  concrete  is  by  no  menus  nlkaline,  or  an 
absorbent  of  adds.  The  sweet  saccharine  part  of  the  milk 
remains  dissolved  in  the  whey  after  the  separation  of  the  card 
or  cheesy  matter,  and  may  be  collected  from  it  in  a white 
crystalline  form,  by  boiling  the  whey  till  all  remains  of  the 
curdled  substance  have  fallen  to  the  bottom  ; then  filtering, 
evaporating  it  to  a due  consistence,  setting  it  to  shoot,  and 
purifying  the  crystals  by  solution  in  water  and  a second 
crystallization.  Much  bus  been  said  of  the  medicinal  virtues 
of  this  sugar  of  milk,  but  it  does  not  seem  to  have  any  consi- 
derable ones;  it  is  from  cows’  milk  that  it  lias  been  generally 
prepared  ; and  the  crystals  obtained  from  this  kind  of  milk 
have  but  little  sweetness.  New  cows'  milk,  suffered  to  stand 
for  some  days  on  the  leaves  of  butterwort  or  sundew,  becomes 
uniformly  thick,  slippery,  and  coherent,  and  uf  an  agreeable 
sweet  taste,  without  any  separation  of  its  parts.  Fresh  milk 
added  to  this,  is  thickened  in  the  same  manner,  and  this  suc- 
cessively. In  some  parts  of  Sweden,  as  we  arc  informed  in  the 
Swedish  Memoirs,  milk  is  thus  ptepared  for  food. 

Milk,  in  Me  Wine  Trade.  The  coopeis  know  very  well  the 
use  of  skimmed  milk,  which  makes  an  innocent  and  efficacious 
forcing  for  the  fining  dowu  of  all  white  wines,  arracks,  and 
small  spirits ; but  it  is  by  no  means  to  be  used  for  red  wines, 
because  it  discharges  their  colour.  Thus,  if  a few  quarts  of 
well  skimmed  milk  be  put  into  a hogshead  of  red  wine,  it  will 
soon  precipitate  the  greater  part  of  the  colour,  and  leave  the 
whole  nearly  while:  and  this  is  of  known  use  in  tho  turning  of 
red  wines,  when  pricked,  into  white;  in  which  a small  degree 
of  acidity  is  not  so  much  perceived.  Milk  is,  from  this  quality 
of  discharging  colour  from  wines,  of  use  also  to  the  wine- 
coopers,  for  the  whitening  of  wines  that  have  acquired  a brown 
colour  from  the  cask,  or  from  having  been  hastily  boiled  before 
fermenting  ; for  tbc  addition  of  a little  skimmed  milk,  in  these 
cases,  precipitates  the  browu  colour,  aud  leaves  the  wines 
almost  limpid,  or  of  what  they  call  a water  whiteness,  which  is 
much  coveted  abroad  in  wines  as  well  as  in  brandies. 

Milk  of  Lime. — Milk  of  Sulphur.  The  name  of  milk  is 
given  to  substances  very  different  from  milk  properly  so 


called,  and  which  resemble  milk  only  in  colour.  Such  is  water 
in  which  quicklime  lias  been  slaked,  which  acquires  a whiteness 
from  the  small  particles  of  the  lime  being  suspended  in  it,  and 
has  hence  been  called  the  milk  of  lime.  Such  also  is  the  solu- 
tion of  liver  of  sulphur,  when  an  acid  is  mixed  with  it,  by  which 
white  particles  of  sulphur  arc  made  to  float  in  the  liqnor. 

Milk  of  Vet/eiablet.  For  the  same  reason  that  milk  of  ani- 
mals may  be  considered  as  a true  animal  emulsion,  the  emul- 
sive liquors  of  vegetables  may  be  called  vegetable  milks.  Ac- 
cordingly, emulsions  made  with  almonds,  are  commonly  called 
milk  of  aluionds.  Itul  besides  this  vegetable  milk,  which  is  in 
some  measure  artificial,  many  plants  and  trees  contain  natu- 
rally a large  quantity  of  emulsive  or  milky  juices.  Such  are 
lettuce,  spurge,  fig-tree,  and  the  tree  which  furnishes  the  elastic 
American  resin.  The  milky  juices  obtained  from  all  these 
vegetables,  derive  their  whiteness  from  an  oily  matter  mixed 
and  undissolved  in  a watery  or  mucilaginous  liquor. 

Milk-Thistle.  Cardtms  Marianne.— The  young  leaves  in 
the  spring,  cut  close  to  the  root  with  part  of  the  stalks  on,  are 
said  to  be  good  when  boiled. 

MILKY  Way.  See  Galaxy. 

MILL,  is  properly  an  engine  for  grinding  corn  and  other 
substances;  but  the  same  term  is  also  used  to  denote  a variety 
of  machines,  particularly  if  the  first  mover  be  either  wind  or 
water. 

Hark  Mill,  a mill  constrnclcd  for  the  purpose  of  grinding 
and  preparing  bark,  till  it  is  fit  for  the  use  of  a tanner.  Bark- 
mills.  like  most  other  mills,  are  worked  sometimes  by  means 
of  horses,  at  others  by  water,  and  at  others  by  wind.  One  of 
the  best  mills  wo  have  seen  described  for  these  purposes,  is 
that  invented  by  Mr.  Bngnall,  of  Worsley,  in  Lancashire : this 
machine  will  serve  not  only  to  chop  bark,  to  grind,  to  riddle, 
and  pound  it ; but  to  beam  or  work  green  hides  and  skins  out 
of  the  mastering  or  drench,  and  make  them  ready  for  the  ouse 
or  bark  liquor;  to  beam  sheepskins  and  other  skins  for  the 
skinner's  use  ; and  to  scour  and  take  off  the  bloom  from  tanned 
leather,  when  in  the  currying  slate.  The  nature  and  connexion 
of  its  different  parts  may  be  understood  from  the  three  follow- 
ing figures,  Plate  II.,  Mechanics.  Fig.  4,  is  a horizontal  plan 
of  the  mill.  Fig.  5,  longitudinal  section  of  it.  Fig.  0,  trans- 
verse section  of  it.  A,  the  water-wheel,  by  which  the  whole 
machinery  is  worked.  B,  the  shafts.  C,  the  pit-wheel,  which 
is  fixed  on  the  water-wheel  shaft  B,  and  turns  the  upright  shaft 
E,  by  the  wheel  F,  and  works  the  cutters  and  hammer  by  tapets. 
D,  the  spur  and  bcvil-w  hccl  at  the  top  of  upright  shafts.  E, 
the  upright  shaft  F.  the  crown-wheel,  which  works  in  the 
pit  wheel  C.  G,  the  spur-nut  to  turn  the  stones  I.  P,  the 
beam,  with  knives  or  cutters  fixed  at  the  end,  to  chop  or  cut  the 
bark  ; which  bark  is  to  be  pat  upon  the  cutters  or  grating  *,  on 
which  tho  beam  is  to  fall.  Q,  the  tryal  that  receives  the  bark 
from  the  cutters  i,  and  conveys  it  into  the  hopper  H,  by  which 
it  descends  through  the  shoe  J to  the  stones  I,  where  it  is 
ground.  K,  the  spout,  which  receives  the  bark  from  the  stones, 
and  conveys  it  into  the  tryal  L ; which  tryal  Is  wired  to  sift  or 
dress  the  bark,  ns  it  descends  from  the  stones  I.  M,  the  trough 
to  receive  the  baik  that  passes  through  Ike  tryal  L.  R,  the 
hammer,  to  crush  or  bruise  the  bark  that  falls  into  the  dish  S, 
which  said  dish  is  on  the  incline,  so  that  the  hammer  keeps 
forcing  it  out  of  the  lower  side  of  the  said  dish,  when  braised. 
k,  a trough  to  receive  the  dust  and  moss  that  passes  through 
the  tryal  Q.  T,  the  bevil-whecl,  that  works  in  the  wheel  I>, 
which  works  the  beam-knife  by  a crank  V at  tho  end  of  the 
shaft  u.  W,  the  penetrating  rod,  which  leads  from  the  crank 
V to  the  start  x.  x,  the  start,  which  has  several  holes  in  it  to 
lengthen  or  shorten  the  stroke  of  the  beam.knife.  y,  the  shaft, 
to  which  the  slide  rods  k,  k,  are  fixed  by  the  starts  a,  tv.  A,  the 
slide  rod,  on  which  the  knife  f is  fixed  ; which  knife  is  to  work 
the  hides.  Ice.  On  the  knife  arc  two  springs  a. a.  to  let  it  have 
u little  play  as  it  makes  its  stroke  backwards  and  forwards,  so 
that  it  may  not  scratch  or  damage  the  hides,  lee.  r,  is  a catch  in 
the  slide-rod  A , which  catches  on  the  arch-head  e;  and  the  said 
arch-head  conveys  the  knife  back  without  touching  the  hide, 
and  then  falls  back  to  receive  the  catch  again.  /,  the  roller  to 
tako  up  the  slide-rod  A,  while  the  hides  are  shifting  on  the  beam 
b by  pulling  at  the  handle  m.  b,  the  beam  to  work  ihc  bides, 
lie.  on.  Each  beam  has  four  wheels  p,p,  working  in  a trough 
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road.  g,g.  and  removed  by  the  (ever*  c,  e.  When  tbe  knife  has 
worked  the  hide,  See.  sufficiently  in  ooe  part,  the  beam  is  then 
shifted  by  the  lever  e as  far  as  is  wanted,  d,  a press,  at  the 
upper  end  of  the  beam,  to  hold  the  hide  fast  on  the  beam  while 
working,  r,  an  arch-head,  on  whitVi  the  slide-rod  A catches.  /, 
the  knife  fixed  on  the  slide-rod  A,  to  work  the  hides,  fee.  », 
Cutters  or  grating  to  receive  the  bark  for  chopping.  The  beam 
P,  with  knives  or  cutters,  may  cither  be  worked  by  tapers,  as 
described,  or  by  the  bcvil-wbecl  T,  with  a crunk,  as  V,  to  cut 
the  same  as  shears.  The  knife  f is  fixed  at  the  bottom  of  tbe 
start,  which  is  Gxed  on  the  slide-rod  A ; the  bottom  of  the  start 
is  split  open  to  admit  the  knife,  tbe  width  of  one  foot ; the  knife 
should  have  a gudgeon  at  each  end,  to  fix  in  the  open  part  of 
the  start;  and  the  two  springs  a,  a,  prevent  the  knife  from  giv- 
ing  too  much  way  when  working  ; the  knife  should  lie  one  fool 
long  and  four  or  five  inches  broad.  Tbe  arch-head  e will  shift 
nearer  to,  or  further  from,  the  beam  A,  and  will  be  fixed  so  as 
to  carry  the  knife  back  as  far  as  is  wanted,  or  it  may  be  taken 
away  till  wanted.  The  roller  l is  taken  up  by  pulling  at  the 
handle  in,  which  takes  up  the  slide-rod  so  high  as  to  give  head- 
room  under  the  beam-knife-  The  handle  may  be  hung  upon  a 
hook  for  that  purpose.  Tbe  slide-rod  wilt  keep  running  upon 
the  roller  all  the  time  the  bide  is  shifting;  and  when  the  hide 
is  fixed  the  kuife  is  put  on  the  beam  again  by  letting  it  down 
by  the  handle  m.  There  may  be  two  or  more  knives  at  work 
on  one  beam  at  the  same  time,  by  having  different  slide. rods. 
There  should  be  two  beams,  so  that  the  workmen  rould  be 
shifting  one  hide.  See.  while  the  other  was  working.  The  heum 
must  be  flat,  and  a little  on  the  slope.  As  to  the  breadth,  it 
does  not  signify  ; the  broader  it  is  the  less  shifting  of  the 
hides  will  he  wanted,  ns  the  lever  c will  shift  them  ns  far  as 
the  width  of  the  hide,  if  required.  Mr.  Bagnall  has  formed  a 
kind  of  press  d,  to  let  dow  n,  by  a lever,  to  hold  the  bide  fast 
on  each  side  of  the  knife  if  required,  so  that  it  will  suffer  thr 
knife  to  make  its  back  stroke  without  pulling  the  hide  up  as  it 
comes  back.  The  slide-rod  may  he  weighted,  to  cause  the 
knife  to  lay  stress  on  the  hide,  See.  according  to  the  kind  and 
condition  of  the  goods  to  be  worked.  Hides  and  skins  for  the 
skinner's  use  arc  worked  in  the  same  way  as  for  the  tanners. 
Scouring  of  tanned  leather  for  the  currier's  use  will  be  done 
on  the  beam,  the  same  as  working  green  hides.  It  is  only 
taking  the  knife  away,  and  fixing  a stone  in  the  same  manner 
ns  the  knife  by  the  said  joint,  and  to  have  a brush  fixed  to  go 
either  before  or  after  the  stone.  The  leather  will  he  better 
secured  this  wav  than  by  hand,  and  much  sooner.  The  whole 
machinery  may  he  worked  by  wa:er.  wind,  steam.  or  any  other 
power.  And  that  part  of  the  machinery  which  relates  to  the 
beaming  part  of  the  hides  may  be  fixed  to  any  horse  bark-mil], 
or  may  bo  worked  by  a horse  or  other  power  separate'y. 

Marker's  Mili.,  is  a kind  of  water-mill,  invented  by  Dr. 
Barker,  which  without  wheel  or  trundle  performs  the  operation 
of  grinding  corn.  This  mill  is  represented  in  fig,  7,  Plate  II.  of 
Mechanics,  in  which  A is  a pipe  or  channel  that  brings  wnicr 
from  a reservoir  to  the  upright  tube.  The  water  runs  down 
the  tube,  and  thence  into  tho  horizontal  trunk  C,  which  has 
equal  arms ; and  runs  out  through  holes  at  d and  e,  open- 
ing on  contrary  sides  near  the  ends  of  those  arms.  These 
orifices  rf,  e,  have  sliders  fitted  to  them,  so  that  their  magnitude 
may  be  increased  or  diminished  at  pleasure.  The  upright 
spindle  D is  fixed  in  the  bottom  of  the  trunk,  and  screwed  to  it 
below  hy  the  nut  y ; and  is  fixed  into  the  trunk  by  tw  o cross 
bars  f : so  that,  if  the  tube  B and  trunk  C be  turned  round, 
the  spindle  D will  he  turned  also.  The  top  of  the  spindle  goes 
square  into  the  rynd  of  the  upper  roill-stonc  H,  as  in  common 
mills;  and  as  the  trunk,  tube,  and  spindle,  turn  round,  the 
mill-stone  is  turned  round  thereby.  The  lower  or  quiescent 
mill-stone  is  represented  by  I ; and  K is  the  floor  on  which  it 
rests,  in  which  is  the  hole  L to  let  the  meal  run  through,  and 
fall  down  into  a trough  which  may  be  about  M.  The  hoop  or 
ease  that  goes  round  the  mill-stone  rests  on  the  door  K,  and 
supports  the  hopper,  in  the  common  way.  The  lower  end  of 
the  spindle  turns  in  a hole  in  the  bridge-tree  G F,  which  sup- 
ports the  mill-stone,  tube,  spindle,  and  trank.  This  tree  is 
moveable  on  a pin  at  A,  and  its  other  end  is  supported  hy  an 
iron  rod  N fixed  into  it,  the  top  of  the  rod  going  through  the 
first  bracket  O,  and  having  a scrcw-nut  o upon  it,  above  the 
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bracket.  By  turning  this  not  forward  or  backward,  the  mill- 
stone is  raised  or  lowered  at  pleasure.  Whilst  the  tube  B is 
kept  full  of  water  from  the  pipe  A,  and  the  water  continues  to 
run  out  from  tbe  ends  of  tho  trunk;  tbe  upper  mill-stone  II, 
together  with  the  trunk,  tube,  and  spindle,  turn  round.  But  if 
the  holes  in  the  trunk  were  stopped,  no  motion  would  ensue, 
even  though  the  trunk  and  tube  were  full  of  water.  For,  if 
there  were  no  hole  in  the  trunk,  the  pressure  of  the  water  would 
be  equal  against  all  parts  of  its  sides  within.  Bui  when  the 
water  has  free  egress  through  the  holes,  its  pressure  there  is 
entirely  removed ; and  the  pressure  aguinst  tho  parts  of  the 
sides  which  are  opposite  to  the  holes  turns  tho  machine. 

Mr.  James  Rumscy,  an  American  gentleman,  has  rather  im- 
proved this  machine,  by  conveying  the  water  from  the  reservoir, 
not  by  a pipe  as  A D B,  in  great  part  of  which  the  spindle 
turns,  hut  by  a pipe  which  descends  from  A,  without  the  frame 
L N,  till  it  reaches  as  low,  or  lower,  than  G ; and  then  to  bo 
conveyed  by  a curvilinear  neck  and  collar  from  G to  g,  where 
it  enters  the  arms,  as  is  shewn  by  the  dotted  lines  at  the  lower 
part  of  the  figure-  A like  improvement  was  made  by  M.  Seg- 
ner,  a German. 

Most  of  the  authors  who  have  attempted  to  lay  down  tho 
theory  of  this  mill  have  fallen  into  error:  the  most  ingenious 
theory  we  have  yet  seen  Is  by  Dr.  Gregory,  who  from  a ligid 
investigation  of  the  modus  ope randi,  deduces  the  follow  ing  easy 
practical  rules  for  the  construction  of  this  mill: — 1.  Make  each 
arm  of  the  horizontal  lube,  from  tbe  centre  of  motion  to  tho 
centre  of  the  aperture,  of  any  convenient  length,  not  less  than 
l of  the  perpendicular  height  of  the  water's  surface  above  these 
centres.  2.  Multiply  the  length  of  the  arm  in  feet,  by  *61365, 
and  lake  the  square  root  of  the  product  for  the  proper  time  of 
a revolution  in  seconds ; and  adapt  the  other  parts  of  the  ma- 
chinery to  this  velocity : or,  3.  If  tbe  time  of  a revolution  be 
given,  multiply  the  square  of  this  time  by  16296  for  the  pro- 
portional length  of  the  arm  in  feet.  4.  Multiply  together  the 
breadth,  depth,  and  velocity,  per  second,  of  tho  race,  and  divide 
the  last  product  by  14*27  times  the  square  root  of  the  height, 
for  the  area  of  either  aperture:  or,  multiply  the  continual  pro- 
duct of  the  breadth,  depth,  and  velocity,  of  the  race,  by  the 
square  root  of  the  height,  and  hy  the  decimal  07 ; the  Inst  pro- 
duct, divided  by  the  height,  will  give  the  area  of  the  aperture. 
6.  Multiply  tbe  area  of  cither  aperture  by  the  height  of  tho 
head  of  w ater,  and  the  product  hy  55*775  (or  56  lbs.)  for  tho 
moving  force,  estimated  at  the  centres  of  the  apertures  in 
pounds  avoirdupois.  6.  The  power  and  velocity  at  the  aper- 
tures may  be  easily  reduced  to  any  part  of  the  machinery,  by 
obvious  rules. 

Wind  Mill,  as  its  name  imports,  is  a machine  or  mill  that 
receives  motion  from  the  impulse  of  the  wind.  Fig.  1,  in  the 
plate  represents  a windmill,  whose  internal  structure  is  much 
the  same  as  a water  mill,  but  tho  external  surface  consists  of 
the  circular  building  M N,  that  contains  the  machinery  ; E the 
extremity  of  the  wind  shaft,  or  chief  axis,  which  is  generally 
inclined  from  8 to  15  degrees  to  the  horizon;  and  EA, £11. 
E C,  E D,  are  four  rectangular  frames,  upon  which  sails  of  cloth 
of  tho  same  form  arc  stretched.  At  the  extremity  G of  the 
sails,  their  surface  is  inclined  to  the  axis  72°,  and  at  their  fur- 
thest extremities  A D,  See.  the  inclination  of  the  sail  is  about 
83w.  Now  when  the  sails  are  adjusted  to  the  wind,  which  hap- 
pens when  the  wind  blows  in  the  direction  of  the  wind-shaft 
E,  the  impulse  of  the  wind  upon  the  oblique  sails  may  be  re- 
solved into  two  forces,  one  of  which  acts  at  right  angles  to  tbe 
windshaft,  aud  is  therefore  employed  solely  in  giving  a motion 
of  rotation  to  the  sails  and  the  axis  upon  which  they  are  fixed. 
When  the  mill  is  used  for  grinding  corn,  a crown  wheel,  fixed 
to  the  principal  axis  E,  gives  motion  to  a lantern  or  trundle, 
whose  axis  carries  the  moveable  mill  stone. 

Method  of  Taming  the  Smile  to  the  Wind. — That  the  wind  may 
net  with  the  greatest  efficacy  upon  the  sails,  the  windshaft  must 
have  the  same  direction  as  the  wind.  But  as  this  direction  is 
perpetually  changing,  some  apparatus  i*  necessary  for  bringing 
the  windshaft  and  sails  into  their  proper  position.  This  is 
sometimes  effected  by  supporting  the  machinery  on  a strong 
vertical  axis,  whose  pivot  moves  in  a bra* a socket  firmly  fixed 
into  the  ground,  so  that  the  whole  machine,  by  means  of  a lever 
may  be  tuade  to  revolve  upon  this  axis,  and  hc  properl)  adjust- 
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ed  (o  the  direoliOD  of  lb#*  wind.  Most  wind-mills,  however,  arc  j 
furnished  with  a moveable  roof,  which  revolves  upon  friction  I 
rollers  inserted  in  the  fixed  kerb  of  (he  mill ; ami  the  adjust-  J 
ment  is  effected  by  the  assistance  of  a simple  lever.  As  both 
these  methods  of  adjustment  require  the  assistance  of  mon.  it 
would  be  very  desirable  that  the  same  effect  should  be  produ- 
ced solely  by  the  action  of  the  wind.  This  may  be  done  by 
fixing;  a large  wooden  vane  or  wcathcr-eock  at  tbe  extremity 
of  a long  horizontal  arm  which  lies  in  the  same  vertical  plant 
with  the  windshaft  By  this  means,  when  the  surface  of  the 
vane,  and  its  distance  from  the  centre  of  motion,  arc  sufficiently 
great,  a very  gentle  hreeze  will  exert  a sufficient  force  upon 
the  vane  to  turn  the  machinery,  and  will  always  bring  the  sails 
and  windshaft  to  their  proper  position.  This  weather-cock,  it 
is  evident,  may  be  applied  either  to  machines  which  have  a 
moveable  roof,  or  which  revolve  upon  a vertical  arbor. 

On  the  Farm  and  Position  of  Wind  Mill  Sails,—  It  appears 
from  the  investigations  of  Parent,  that  a maximum  effect  will 
be  produced  when  the  sails  are  iuclincd  64  J degrees  to  the  axis 
of  rotation,  or  when  the  angle  of  weather  is  361  degrees.* 
The  angle  of  inclination  assigned  by  Parent  is  certainly  the 
most  efficacious  for  giving  motion  to  the  sails  from  a state  of 
rest,  and  for  preventing  them  from  stopping  when  in  motion  ; 
but  he  has  not  considered  that  the  action  of  the  wind  upon  a 
nail  at  rest  is  different  from  its  action  upon  a sail  in  motion  ; 
for  since  the  extremities  of  the  sails  move  with  greater  rapidity 
than  the  parts  nearer  the  centre,  the  angle  of  weather  should 
he  greater  towards  the  centre  than  at  the  extremity,  and  should 
vary  with  the  velocity  of  each  part  of  the  sail.  The  following 
table  exhibits  the  angle  of  inclination  and  weather  which  must 
be  given  to  different  parts  of  the  sails. 


Part*  of  ib*  Ra- 
dio* from  the 
centre  of  mo- 
tion at  E. 

Velocity  of  the 
Sail  at  these 
diatwicea,  or 
value*  of  e. 

Angle  made  with 
tbe  avia. 

Angle  of 
Weather. 

Deg. 

Mis. 

Dt<,. 

Min. 

t 

a 

3 

63 

26 

26 

34 

* 

2 A 

3 

69 

64 

20 

6 

j or  i 

A 

74 

19 

16 

4 

1 or  | 

4 a 
3~ 

77 

20 

12 

40 

I 

6o 

3" 

79 

27 

10 

33 

1 

2a 

81 

0 

9 

0 

Results  of  S men  ton's  Experiments, — Mr.  Smeaton  found  from  a 
variety  of  experiments,  that  tbe  common  practice  of  inclining 
plane  sails  from  72°  to  76c  to  the  axis,  was  much  more  effica- 
cious than  the  angle  assigned  by  Parent,  the  effect  being  as 
46  to  31 . When  the  sails  were  weathered  in  the  Dutch  manner, 
that  is,  w lien  their  surfaces  were  concave  to  tbe  wind,  and  when 
the  angle  of  inclination  increased  towards  their  extremities, 
they  produced  a greater  effect  than  when  they  were  weathered 
either  in  tbe  common  way,  or  according  to  Euler's  theorem. 
But  when  tbe  sails  were  enlarged  at  their  extremities  as  repre- 
sented at  <*j3,  in  fig.  2,  so  that  aft  was  one  third  of  the  radius 
E I>,  and  a D to  D /3  as  6 to  3,  their  power  was  greatest  of  all, 
though  the  surface  acted  upon  by  the  wind  remained  the  same. 
If  the  sails  be  farther  enlarged,  the  effect  is  not  increased  in 
proportion  to  the  surface;  and  besides,  when  the  quantity  of 
cloth  is  great,  the  machine  is  much  exposed  to  injury  by  sudden 
squalls  of  wind.  In  Mr.  Smeaton’s  experiments,  the  angle  of 


* The  uvaiktr  of  lb*  sail*,  ia  tbe  Jingle  which  tbe  awrfaee  forma  with  (be 
plane  in  which  they  move,  and  ia  equal  to  the  complement  of  tbe  angle  which 
(hat  surface  forma  with  the  asia. 


j weather  varied  with  the  distance  from  the  axis  ; and  it  ap- 
peared from  several  trials,  that  tbe  most  efficacious  angles  were 
! those  in  the  following  table. 


Part*  of  the  Radiut 
E A.  which  ia  di- 
vided into  6 port*. 

Angle  with  the  Asia- 

■ ; • j 

Angle  of  Weather. 

1 

72 

18 

2 

71 

19 

3 

72 

18  middle 

4 

74 

16 

6 

n\ 

12| 

6 

83 

7 

If  the  radius  E 1)  of  the  sail  be  30  feet,  then  the  sail  will 
commence  at  J E D,  or  5 feet  from  the  axis,  where  the  angle  of 
inclination  will  be  72°.  At  g £ D,  or  10  feet  from  tbe  axis,  the 
angle  will  be  71*,  and  so  on. 

On  the  Effect  of  Wind  Mill  Sails.—  The  following  maxims,  de- 
duced by  Mr  Smcatou  from  his  experiments,  contain  the  most 
accurate  information  upon  this  subject. 

.Maxim  1.  The  velocity  of  wind-mill  sails,  whether  unloaded 
or  loaded,  so  as  to  produce  a maximum  effect,  is  nearly  as  the 
velocity  of  the  wind,  their  shape  and  position  being  the  same. 
2.  The  load  at  the  maximum  is  nearly,  but  somewhat  less  than 
as  the  square  of  the  velocity  of  the  wind,  the  shape  and  posi- 
tion of  the  sails  bring  the  same.  3.  The  effects  of  the  same 
■ails  at  a maximum,  are  uearly.but  somewhat  less  than,  as  the 
cubes  of  tbe  velocity  of  tbe  wind.  4.  The  load  of  the  same  sails 
at  the  maximum  is  neatly  as  the  squares,  and  their  effects  as 
the  cubes,  of  their  number  of  turns  in  a fiven  time.  5.  When 
sails  are  loaded,  so  as  to  produce  a maximum  at  a given  velo- 
city, and  the  velocity  of  the  wind  iucrcases,  the  load  continuing 
the  same  ; 1st.  The  increase  of  effect,  when  the  increase  of  the 
velocity  of  the  wind  is  small,  will  be  nearly  as  the  square  of 
those  velocities;  2d ly .When  the  velocity  of  the  wind  is  double, 
the  effect  will  be  nearly  as  10  : 27)  : But,  3dly,  When  the  ve- 
locities compared  are  more  than  double  of  that  where  the 
given  load  produces  a maximum,  the  effects  increase  nearly  in 
the  simple  ratio  of  the  velocity  of  the  wind.  6.  In  sails  where 
the  figure  and  positions  are  similar,  and  the  velocity  of  the 
wind  ihr  same,  the  number  of  tarns  in  a given  time  will  he  re- 
ciprocally as  the  radius  or  length  of  tbo  sail.  7.  The  load  at  a 
maximum,  that  sails  of  a similar  figure  and  position  will  over- 
come at  a given  distance  from  the  centre  of  motion,  will  be  as 
the  cube  of  the  radius.  8.  Tbe  effects  of  sails  of  similar  figure 
and  position  are  as  the  square  of  the  radius.  9.  The  velocity 
of  the  extremities  of  Dutch  sails,  as  well  as  of  the  enlarged 
sails,  in  all  their  usual  positions  when  unloaded,  or  even  loaded 
to  a maximum,  are  considerably  quicker  Ihau  tbe  velocity  of 
the  wind. 

A new  mode  of  constructing  the  sails  of  windmills  has  been 
recently  given  by  Mr.  Sutton,  and  fully  described  by  Mr.  Hes- 
leden,  of  Barton,  in  a work  exclusively  devoted  to  the  subject. 
Mr.  Sutton  gives  his  sails  tho  form  represented  in  fig.  4.  and 
makes  the  angle  of  weather  at  tbe  point  M,  equidistant  from  A 
and  B,  equal  (o  22°  30'.  The  inclination  ol  the  sail  at  any 
other  point  N of  the  sail,  is  an  angle  whose  sine  is  the  distance 
of  that  point  from  the  centre  of  motion  A,  tbe  radius  being  the 
breadth  of  tbo  sail  at  that  point.  Pig.  3.  shews  the  angle  at 
the  different  points  of  the  sail;  and  the  apparent  and  absolute 
breadth  of  tbe  sail  at  these  points.  Mr.  Sutton's  mode  of  rego. 
lating  the  velocity  of  tbe  sails,  and  of  bringing  them  to  a state 
of  rest,  is  particularly  ingenious. 

Wre  shall  now,  therefore,  proceed  to  describe  a wind-mill, 
varying  in  many  respects  from  the  fcommon  construction.  This 
mill  was  invented  by  James  Verrier,  of  North  Curry,  in  Somer- 
setshire, who  received  a premium  from  the  Society  of  Arts,  for 
this  useful  specimen  of  bis  ingenuity.  Verrier  has  contrived  a 
register  or  regulator,  by  which  the  vanes  are  suffered  to  yield 
and  give  war  to  the  impetus  of  the  wind,  when  it  is  too  forcible; 
and  when  it  is  too  languid,  it  brings  Uic  vanes  up  to  tho  wind, 
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fill  its  force  is  sufficient  to  give  the  mill  a proper  degree  of  vc-  1 of  a cross  rail,  which  is  fixed  into  the  capsih  X and  V by 
Iccity  ; by  this  contrivance,  the  wind  is  justly  proportioned  to  strong  iron  bolts;  t is  a bracket  & feet  lonjc.  1(1  inches  in  its 
the  resistance  or  number  of  atones  put  to  work,  and  the  mill  extreme  breadth,  and  10  inches  thick;  it  is  bushed  with  a 
less  liable  to  be  set  on  fire,  or  destroyed  by  the  violence  of  its  strong  brass  collar,  in  which  the  under  spindle  of  tho  w indshaft 
motion.  The  vertical  shaft  of  this  mill  Is  also  much  shorter  turns,  and  is  tixed  to  the  cross  rail  tr,  with  iron  screw  bolts  and 
than  usual,  in  consequence  of  which  the.  whole  building  (and  nuts;  L is  another  bracket  7 feet  long, -I  feet  broad,  nod  10 
especially  the  floor  on  which  the  stones  are  placed)  is  consider  iuchrs  thick  ; it  is  let  into  the  four  ends  of  the  capsils,  ami  that  it 
ably  stronger,  and  less  liable  to  vibrate  than  in  the  common  may  embrace  the  collar  of  the  w indshaft,  it  is  divided  into  two 
mill*.  parts,  which  are  fixed  together  with  screw  bolts.  Tho  wind- 

Thismill,  which  has  eight  quad  rant  sails,  is  represented  in  fig. 5,  shaft  c is  l.'»  feet  long,  2 feet  in  diameter  at  the  fore  end,  and  18 
plate  Windmills,  where  AAA  are  the  three  principal  posts,  20  inches  at  the  back  end;  its  pivot  at  the  back  end  is  6 inches 
teet,  7 1 inches  long,  22  inches  broad  at  their  lower  extremities,  diameter;  and  the  shaft  has  a hole  bored  through  it  to  admit 
18  inches  at  their  upper,  and  17  indies  thick.  The  column  II  an  iron  rod  to  pass  easily  through.  The  vertical  crown  wheel 
is  12  feet  10J  inches  long,  10  inches  in  diameter  at  its  lower  r is  six  feel  in  diameter,  having  54  cogs  which  turn  the  spur 
extremity,  aud  1G  inches  at  its  upper ; it  is  fixed  in  the  centre  wheel  r.  The  holster  ri,  which  is  G feel  3 inches  long,  l.linrhes 
of  tho  mill,  passes  through  the  tint  floor  E,  having  its  upper  broad,  and  (t  thick,  is  tenoned  in  the  cross  rail  w.  directly  un- 
end  secured  by  the  rails  G G.  EE  E are  the  girders  of  the  | der  the  centre  of  the  windshaft,  having  a brass  pulley  fixed  in 
first  floor,  one  of  which  is  only  seen,  being  8 feet  3 inches  long,  a mortise  at  its  fore  end.  On  the  upper  surface  of  this  bolster  is 
1 1 inches  broad,  and  0 thick  ; they  arc  mortised  into  the  prin-  j a groove  in  which  the  sliding  bolt  R moves,  having  a brass  stud 
cjpal  posts  A A A and  the  column  U,  and  are  about  8 feet  3 at  its  fore  end.  This  sliding  bolt  is  not  distinctly  seen  in  tho 
inches  above  the  ground  floor.  DDD  are  three  posts,  fl  feet  i figure,  but  the  round  top  of  the  brass  stud  is  visible  below 
•IJ  inches  long,  0 inches  broad,  and  6 inches  thick ; they  are  J the  letter  h ; the  back  end  of  the  iron  rod  that  passes  through 
mortised  into  the  girders  E F of  the  first  and  second  floor,  2 , the  windshaft  bears  against  the  brass  stud.  The  sliding  bolt 
feet  4 inches  distant  fruin  the  posts,  A.  Ac.  F F F are  the  is  4 feet 9 inches  long,  0 inches  broad,  and  4 inches  thick.  At 
girders  of  the  second  floor,  G feel  long,  11  inches  broad,  and  9 its  fore  end  is  fixed  a line  which  passes  over  tho  brass  pulley 
thick:  they  arc  mortised  into  the  posts  A,  Ac.  and  rest  upon  in  the  holster,  and  appears  at  a with  a weight  attached  to  its 
the  upper  ends  of  tho  posts  D,  Ac.  The  three  rails  GO  G are  other  end,  sufficient  to  make  tho  sails  face  the  wind  that  is 

3 feet  1}  inch  long,  7 inches  broad,  and  3 thick:  they  are  strong  enough  to  work  the  number  of  stones  employed  ; and 
mortised  into  the  posts  D and  the  upper  end  of  the  column  B,  when  the  pressure  of  the  wind  is  more  than  sufficient,  tho  sails 

4 feet  3 inches  above  tho  floor  to  their  upper  edges.  P is  one  tarn  on  an  edge,  and  press  back  the  sliding  bolt,  which  pro- 
of the  arms  which  support  the  extremities  of  the  bray-trecs ; vents  their  going  with  too  great  velocity ; and  whenever  the 
its  length  is  2 fret  4 inches,  its  breadth  8 inches,  and  its  thick-  wind  abates,  the  sails  by  the  weight  a ate  pressed  up  to  their 
ness  G inches.  I is  one  of  the  bray-trees  into  which  the  extre-  proper  place  again.  By  this  apparatus  the  wind  is  regulated, 
mity  of  one  of  the  bridge-trees  K is  mortised.  Each  bray-tree  and  justly  proportioned  to  the  resistance  or  w oik  at  any  time 
is  I feet  ii  inches  long,  inches  broad,  aud  seven  thick;  and  to  be  performed;  an  uniformity  of  motion  is  likewise  secured, 
each  bridge-tree  is  4 feet  G inches  long,  9 inches  broad,  and  7 and  the  mill  is  far  less  likely  ever  to  move  with  so  rapid  a 
thick,  being  curved  9 inches  from  a right  line,  and  furnished  motion  as  to  risk  its  destruction. 

with  a piece  of  brass  on  its  upper  surface,  to  receive  the  under  j That  the  reader  may  understand  how  these  effects  are  pro- 
pivot of  the  mill-stones.  LL  are  two  iron  screw  bolts  which  dneed,  wc  have  represented,  in  fig.  G.  the  iron  rod  and  the  arms 
raise  or  depress  the  fore-ends  of  the  bray-trees.  M M M arc  which  bear  against  the  vanes  or  sails  ; a h is  the  iron  rod  which 
the  three  millstones,  and  N N N the  iron  spindles,  each  9 feet  passes  through  the  windshaft  c in  fig.  7 ; h is  the  extremity 

long,  on  which  tho  upper  mill-stones  arc  fixed.  O is  one  of  which  moves  in  the  brass  stud  that  is  fixed  upon  tho  sliding 

three  watlowers  which  are  fixed  in  the  upper  ends  of  the  spin-  holt ; ai,  at,  Ac.  are  the  cross  arms  at  right  angles  ton  A,  whoso 
dies  N N N ; they  are  IG  inches  iu  diameter,  and  each  is  fur-  extremities  »,*,  similarly  marked  in  fig.  7-  hear  upon  the  edges 
nished  with  II  trundles,  f is  one  of  the  carriage-rails  in  which  of  the  vnnea.  The  arms  ai  arc  GJ  feet  long,  reckoning  from  tho 
the  upper  pivot  of  the  spindle  turns,  and  is  4 feet  2 inches  long,  centre  a,  1 foot  broad  at  the  centre,  and  5 inches  thick  ; tho 
7 inches  broad,  and  4 thick.  It  turns  on  an  iron  bolt  at  ouo  eight  arms  n,  n,  Ac.  that  carry  the  sails  arc  1 81  feet  long,  their 

end,  the  other  end  sliding  in  a bracket  fixed  to  one  of  the  greatest  breadth  is  1 foot,  and  their  thickness  9 inches,  gradu- 

joists,  and  forms  a mortise  in  which  a wedge  is  driven  to  set  ally  diminishing  to  their  outer  ends,  where  they  are  only  3 
the  rail  and  wallower  in  or  out  of  its  work  : t is  the  horixontal  inches  in  diameter ; the  inner  ends  of  these  arms  arc  mortised 
spur-wheel  that  gives  motion  to  the  wallowers;  it  is  5 feet  6 into  the  windshaft.  The  4 cardinal  sails  m,m,  m,m,  are  each 
inches  diameter,  is  fixed  to  the  perpendicular  shaft  T,  and  13  feet  long,  8 feet  broad  at  their  outer  ends,  and  3 feet  at  their 
has  42  cogs  or  teeth.  The  perpendicular  shaft  T is  9 feet  1 lower  extremities ; p,n,  Ac.  arc  the  four  assistant  sails  which 
inch  long,  and  14  iuchcs  in  diameter,  having  two  iron  spindles,  have  the  same  dimensions  as  the  cardinal  ones,  to  which  they 
the  under  spindle  turns  in  a brass  block  let  flush  into  the  higher  arc  joined  by  the  line  S S S S.  The  angle  of  the  sail's  inclina- 
end  of  the  column  B.  and  the  upper  spindle  turns  in  a brass  tion,  when  first  opposed  to  tho  wind, is  45 degrees,  and  regularly 
plate  inserted  into  the  lower  surface  of  the  carriage  rail  C.  The  the  same  from  end  to  end. 

spur-wheel  r is  fixed  on  the  upper  end  of  the  vertical  shaft  T,  It  is  evident  front  tho  preceding  description  of  this  machine, 
and  is  turned  by  the  crown  wheels  on  the  windshaft  «;  it  is  3 that  the  windshAft  c moves  along  with  the  sails  ; the  vertical 
feet  2 inches  in  diameter,  and  is  furnished  with  15  cogs.  The  crown  wheel  v drives  (be  spur  wheel  r,  fixed  upon  tho  axis  T, 
carriage  rail  C,  which  is  fixed  on  the  sliding  kerb  z,  and  sup-  which  carries  also  the  spur  wheel  l.  This  wheel  impels  tho 
ports  the  upper  pivot  of  the  vertical  shaft,  is  17  feet  2 inches  three  wallowers  O,  one  of  which  only  is  seen  in  the  figure  ; these 
long,  1 foot  broad,  and  9 inches  thick.  Y Y Q,  is  the  fixed  being  fixed  upon  the  spindles  N,  Ac.  communicate  motion  to  the 
kerb,  17  feet  3 inches  diameter,  14  indies  broad,  and  10  thick  ; turning  mill-stones. 

being  mortised  into  the  posts  AAA.  and  fastened  with  screw  Mr.  John  Bywater,  of  Nottingham,  took  out  a patent  in  Sep- 
bolts.  Tho  sliding  kerb  z is  of  tho  same  diameter  and  breadth  tember,  1804,  for  a method  of  clothing  and  unclothing  the  sails 
as  the  fixed  kerb,  but  its  thickness  is  only  7 1 inches.  It  re-  of  windmills  while  in  motion,  (provided  they  are  made  after  the 
volves  on  12  friction  rollers  inserted  on  the  upper  surface  of  the  Dutch  manner,)  by  which  the  mill  maybe  clothed  either  in 
kerb  Y Y Q.  and  has  4 iron  half  staples  Y Y * Ac.  fastened  on  whole  or  in  part,  in  an  easy  and  expeditious  manner,  by  a few 
its  outer  edge,  tho  perpendicular  arms  of  which  aro  10  inches  revolutions  of  the  sails,  whether  they  arc  going  fast  or  slow, 
long,  2 inches  broad,  and  1 inch  thick,  and  cmbraco  the  outer  leaving  the  surface  smooth,  even,  and  regular  in  breadth  from 
edge  of  the  fixed  kerb,  to  prevent  tho  sliding  one  from  being  top  tu  bottom  ; and  in  like  manner  the  cloth,  or  any  part  of  it, 
blown  off.  The  CApsills  X,  V,  of  the  mill  aro  18  feet  9 inches  may  be  rolled  or  folded  up  to  the  whip  at  pleasure,  by  simple 
long,  14  inches  broad,  and  1 foot  thick  ; they  arc  fixed  at  each  and  durable  machinery.  Tho  invention  consists  in  either  fold- 
end  with  strong  iron  screw  bolts  to  the  sliding  kerb,  and  to  the  ing  or  unfolding  the  cloths  while  the  sails  are  iu  motion,  by 
carriage-rail  C On  the  right  hand  of  w is  seen  the  extremity  means  of  cylinders  or  rollers  of  any  shape,  as  long  as  the  sails, 
as.  u ci 
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with  a toothed  wheel  at  one  end  ofeacb,  working  either  directly 
or  indirectly  into  two  wheels  without  arms,  which  are  hung  so 
as  to  turn  upon  a ring  of  iron  fixed  to  the  shaft-head  close  be- 
hind the  hack  stocks,  and  which  may  be  alternately  stopped  ; 
so  that  the  wheels  at  the  ends  of  the  cylinders  must  directly, 
or  by  means  of  a connexion  of  wheels  called  carriers  or 
nuts,  work  into  them,  by  resolving  round  them  through  the 
power  of  the  wind  acting  on  the  sails;  so  that  the  cylinders 
must  necessarily  turn  round,  and  roll  up  or  fold,  or  unroll  or 
unfold  the  cloth  which  is  fnstend  to  them,  according  to  the 
respective  wheel,  without  arms,  which  is  stopped  for  that  pur- 
pose. Sach  is  the  general  contrivance;  a detailed  account 
with  figures  may  be  seen  in  the  Repertory  of  Arts,  &c.  vol.  si. 
N.  S. 

On  Horizontal  Wind  MilU. — Various  opinions  have  been  en- 
tertained respecting  the  relative  advantages  of  horizontal  and 
vertical  wind-mills.  Mr.  Smeaton,  with  great  justice,  gives  a 
decided  preference  to  the  latter  ; hut  when  lie  asserts  that  hori- 
zontal wind-mills  have  only  & or,},of  the  power  of  vertical  ones, 
he  certainly  forms  too  low  an  estimate  of  their  power.  Mr. 
Bcatson,  on  the  contrary,  who  has  received  a patent  for  the 
construction  of  a new  horizontal  wind-mill,  seems  to  he  preju- 
diced in  their  favour,  and  greatly  exaggerates  their  compara- 
tive value.  From  an  impartial  investigation,  it  will  probably 
appear,  that  the  truth  lies  between  these  two  opposite  opinions ; 
but  before  entrriugon  this  discussion,  we  must  first  consider 
the  nature  and  form  of  horizontal  wind-mills. 

Iri  fig.  4,  C K is  the  windshaft,  which  movps  npon  pivots. 
Four  cross  bars,  C A,  C D.  1 U.  F If.  arc  tixed  to  this  arbour, 
which  carry  the  frames  A P I U,  D E F G.  The  sails  A I,  BO, 
arc  stretched  upon  these  frames,  and  are  carried  round  the 
axis  C K.  by  the  perpendicular  impulse  of  the  wind.  Upon 
the  axis  t*  K,  a toothed  wheel  is  fixed,  which  gives  motion  to 
the  particular  machinery  that  is  employed.  In  the  figure  only 
two  sails  arc  represented  ; but  tlirre  are  always  other  two 
placed  at  right  angles  to  these-  Now  , let  the  sails  he  exposed 
to  the  wind,  and  it  will  be  evident  tlmt  no  motion  will  ensue  ; 
for  the  force  of  the  wind  upon  the  sail  A I.  is  counteracted  by 
an  equal  and  opposite  force  upon  the  sail  E G.  In  order,  then, 
that  the  wind  may  communicate  motion  to  the  machine,  the 
force  upon  the  returning  sail  EG  mint  either  be  removed  by 
screening  it  from  the  wind,  or  diminished  by  making  it  present 
a less  surface  when  returning  against  the  wind.  The  first  of 
these  methods  is  adopted  in  Tartary.  and  in  some  provinces  of 
Spain;  but  is  objected  to  by  Mr.  Bealson.  from  the  inconve- 
nience and  expense  of  the  machinery  nnd  attendance  requisite 
for  turning  the  screens  into  their  proper  positions.  Notwith- 
standing this  objection,  however,  Mr.  Beatson  thinks  that  this 
is  the  best  method  of  diminishing  the  action  of  the  wind  upon 
the  returning  sails,  for  the  moveable  screen  may  easily  be 
madn  to  follow'  the  direction  of  the  wind,  and  assume  its  proper 
position,  by  means  of  a large  wooden  weathercock,  w ithout 
the  aid  either  of  men  or  macliinerv.  It  is  true,  indeed,  that 
the  resistance  of  the  air  in  the  returning  sails  is  not  completely 
removed ; but  it  is  at  least  as  much  diminished  ns  it  can  he  by 
any  method  hitherto  proposed.  Besides,  when  this  plan  is 
resorted  to.  there  is  no  occasion  for  any  moveable  flaps  and 
binges,  which  must  add  greatly  to  the  expense  of  every  other 
method. 

The  mode  of  bringing  the  sails  back  against  the  w ind,  which 
Mr.  Bcatson  invented,  is  perhaps  the  simplest  and  best  of  the 
kind.  He  makes  each  sail  A I to  consist  of  six  or  eight  (laps 
or  vanes,  A I*  l>  1,  b l r*2,  Ac.  moving  upon  hinges  represented 
by  the  dark  lines,  A l\  b 1,  e 2,  &c.  so  that  the  lower  side  b ), 
of  the  lirst  flap  overlaps  the  hinge  or  higher  side  of  the  second 
flap,  and  soon.  When  the  wind,  therefore,  nets  upon  the  sail 
A I,  each  flap  will  press  upon  the  hinge  of  the  one  immediately 
below  it,  aud  the  whole  surface  of  the  sail  will  be  exposed  to 
its  action.  But  when  the  sail  A I returns  against  the  wind,  the 
flaps  will  revolve  round  upon  their  hinges,  and  present  only 
their  edges  to  the  wind,  as  is  represented  at  EG,  so  that  the 
resistance  occasioned  by  the  return  of  the  sail  must  not  be  di- 
minished, and  the  motion  will  be  continued  by  the  great  supe- 
riority of  force  exerted  upon  the  sails  in  tlm  position  A 1.  In 
computiuglhc  force  of  the  wind  upon  the  sail  A I,  and  the  re- 
sistance opposed  to  it  by  the  edges  of  the  flaps  in  EG,  Mr. 


Bealson  finds,  that  when  the  pressure  upon  the  burner  is  1872 
pounds,  the  resistance  opposed  by  the  latter  is  only  about  38 
pounds,  or  A part  of  the  whole  force ; but  he  neglects  the  action 
of  the  wind  upon  the  arms  CA,  &c.  and  the  frames  which  carry 
the  sails,  because  they  exoose  the  same  surface  in  the  posi- 
tion A I,  ns  in  the  position  EG.  The  omission,  however,  has  n 
tendency  to  mislead  us  in  the  present  case,  as  wc  shall  now 
see,  for  we  ought  to  compare  the  whole  force  exerted  upon  the 
arms,  ns  well  as  the  sail,  with  the  whole  resistance  w hich  these 
arms  and  the  edges  of  the  flaps  oppose  to  the  motion  of  the  wind- 
mill. By  inspecting  lig.  1,  it  will  appear,  that  if  the  force  upon 
the  edges  of  the  flaps,  which  M.  lieatson  supposed  to  he  12  in 
number,  amounts  to  38  pounds,  the  force  spent  upon  the  bars 
C I),  I)  G,  G F,  F K,  8cc.  cannot  be  less  than  00  pounds.  Now, 
since  these  bars  arc  acted  upon  with  an  equal  force,  when  the 
sails  have  the  position  A I,  1872  + 60=  1032  will  be  the  force 
exerted  upon  the  sail  A I,  and  its  appendages,  while  the  oppo- 
site force  upon  tho  bars  and  edges  of  the  (laps  when  returning 
against  the  wind  will  be  38  + GO  = 90  pounds,  which  is  nearly  A 
of  1932,  instead  of  A •*  computed  by  Mr.  Bealson.  Hence  wc 
may  see  the  probable  advantages  of  a screen  over  moveable 
flaps,  as  it  will  preserve  not  only  the  sails,  but  the  arms  and 
the  frnmo  which  support  it,  from  the  action  of  the  wind. 

We  shall  now  conclude  this  article  with  a comparison  of  the 
power  of  horizontal  and  vertical  wind-mills.  Mr.  3meni>.m 
lather  underrated  the  former,  while  he  maintained  that  they 
have  only  J or  A the  power  of  the  latter.  Hr  observes,  that 
when  the  vanes  of  a horizontal  and  vertical  mill  are  of  the  same 
dimensions,  the  pow  er  of  the  latter  is  four  limes  that  of  the  for- 
mer, because,  in  the  first  case,  only  one  sail  is  acted  upon  at 
once,  while  in  the  second  case  all  the  four  receive  the  impulse 
of  the  w iud.  This,  however,  is  not  strictly  true,  since  the  verti- 
cal sails  arc  all  oblique  to  the  direction  of  the  wind.  This  calcu- 
lation proceeds  upon  a supposition,  that  the  whole  force  exert- 
ed upon  vertical  sails  is  employed  in  turning  them  round  the 
axis  of  motion;  whereas  a considerable  part  of  this  force  is 
lost  in  pressing  the  pivot  of  the  axis  or  windshaft  against  its 
gudgeon.  Mr.  Smeaton  has  overlooked  this  circumstaner, 
otherwise  he  could  never  have  maintained  that  the  power  of 
four  vertical  sails  was  quadruple  the  power  of  one  horizontal 
sail,  the  dimensions  of  each  being  the  same.  Taking  this  cir- 
cumstance into  the  account,  we  cannot  be  far  wrong  in  saying, 
that  in  theory  at  least,  if  not  in  practice,  the  power  of  a horizon- 
tal wind-mill  is  about  $ or  \ of  the  power  of  a vertical  one,  when 
the  quantity  of  surface  and  the  form  of  the  sails  are  the  same,  anil 
when  every  part  of  the  horizontal  sails  has  the  same  distance 
from  the  axis  of  motion  as  the  corresponding  parts  of  tho  ver- 
tical sails.  But  if  tho  horizontal  sails  have  the  position  A I, 
EG,  in  fig.  4,  instead  of  the  position  C A dm,  CP  on,  their 
power  will  be  greatly  increased,  though  the  quantity  of  surface 
is  the  same,  because  the  part  C P 3 m being  transferred  to  B I 
3 r/,  has  much  more  power  to  turn  the  sails. 

Smeaton  t Machine  for  Experiment!  on  Wind  Mitt  Sailt, — Ili 
the  experiments  will*  this  machine,  the  sails  were  carried 
round  in  the  circumference  of  a circle,  so  that  the  same  effect 
was  produced  ns  if  the  wind  had  struck  the  sails  at  rest  with 
the  velocity  which  was  then  given  them.  In  the  pyramidal 
frame,  fig.  7,  A 11  (’  is  fixed  the  axis  D E,  which  carries  the  arm 
F G with  the  sails  G I.  By  pulling  the  rope  Z.  which  coils 
round  the  barrel  If,  n motion  of  rotation  is  given  to  the  sails, 
so  that  they  revolve  in  the  circumference  of  a circle,  whose  ra- 
dius is  1)  I.  At  L is  fixed  a curd  which  passes  round  the  pul- 
leys M,  N,  O,  and  coils  round  a small  cylinder  on  the  axis  of 
the  anils,  and  raises  the  scale  C,  in  which  the  different  weights 
are  placed  for  trying  the  power  of  the  sails,  and  which  being  in 
the  direction  of  the  axis  D E,  is  not  affected  by  the  circular 
motion  of  the  arm  D G.  The  scale  C is  kept  steady  by  the 
pillars  Q,  It.  and  prevented  from  swinging  by  the  chains  8,  T, 
which  hang  loosely  round  the  pillars.  V X is  a pendulum  com- 
posed of  two  leaden  balls  moveable  upon  a wooden  rod,  so  that 
they  can  be  adjusted  to  vibrate  in  any  given  time.  The  pen- 
dulum hnngs  upon  a cylindrical  wire,  on  which  it  vibrates  as 
on  n rolling  axis. 

Canicular  Mill  for  Grinding  Indigo , Itc. ; so  named  because 
a dog  is  the  first  mover.  In  many  parts  of  Scotland  the  countrj 
dyers  use  this  machine,  as  exhibited  in  fig.  8,  plate  Windmills, 
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which  is  a side  elevation  or  profile  of  the  whole  machine.  A is 
the  walking  or  canicular  wheel,  about  21  feet  diameter,  in 
which  the  patient  dog  walks  or  runs,  producing  by  means  of 
the  equalizing  action  of  the  fly  wheel  K,  fixed  at  the  extremity 
of  the  shaft,  an  uniform  velocity  of  from  3 to  G miles  per  hour. 
C is  a cross-beam,  in  which,  and  a corresponding  piece  in  the 
floor,  works  the  perpendicular  shaft  D,  ou  which  shaft  is  fixed 
the  lantern  E,  driven  by  the  wheel  e,  e,  set  on  the  inner  face 
of  the  walking  wheel;  H,  a pinion  set  on  the  shaft  D ; F,  a 
horizontal  aim  fixed  to  the  shaft  I>,  and  in  one  extremity  of 
which,  and  the  opposite  point  in  the  upper  cover  of  the  lantern 
E,  the  box  G is  set  on  pivots ; L.  an  iron  vessel,  placed  within 
the  box.  and  containing  the  materials  to  be  pulverized,  toge- 
ther with  three  18 lb.  iron  shots;  I is  awheel  under  the  bottom 
of  the  box  G,  driven  by  the  pinion  H.  The  action  of  the 
machine  will  now  be  readily  understood.  E is  driven  by  the 
action  of  the  first  mover  ; H,  set  on  (he  same  shaft  w ill  drive  I. 
giving  G and  the  vessel  L u horizontal  motion  on  its  pivots, 
while  E carries  it  horizontally  about  the  shaft  I)  : the  compound 
motion  then  produced  will  effect  the  operation  of  grinding,  by 
the  centrifugal  motion  of  the  balls. 

Fig.  U is  a poition  of  tbc  wheel  A.  seen  in  profile,  or  in  front 
elevation,  and  having  one  of  its  sides  taken  off  to  exhibit  the 
action  of  the  dog  at  B ; C is  an  aperture  in  any  part  of  one 
side,  for  the  ingress  and  egress  of  the  animal ; 1>  shew*  the 
situations  of  the  balls  when  the  machine  is  in  action  ; E is 
inserted  to  afford  the  opportunity  of  explaining,  that  the  figure 
of  (he  vessel  L must  be  varied  with  tho  required  rate  of 
motion.  If  the  velocity  bo  reduced,  either  by  the  circum- 
stances of  tho  material,  or  the  incapacity  of  the  animal,  the 
vessel  must  assume  a (latter  figure,  as  E ; if  the  velocity  be  in- 
creased, the  vessel  must  be  deeper,  in  proportion  to  its  width. 

Rustall's  Family  Mill  cannot  but  be  highly  useful  in  the 
country,  and  we  snail  here  describe  tho  Family  Mill  and  Bolter 
of  Mr.  Kustall,  of  Purbrook-heatb,  near  Portsmouth,  for  which 
he  received  a premium  of  40  guineas  from  the  Society  of  Arts. 

In  plate  Makolb.&c.  fig.  10,  A is  the  bundle  of  the  mill ; Bono 
of  the  millstones,  winch  is  about  30  in.  in  diameter,  and  5 in. 
in  thickness,  moving  with  its  axis  C ; D is  the  other  millstone, 
whi".h,  when  in  use,  is  stationary,  but  which  may  be  placed 
near  to,  or  at  a distance  from,  the  moveable  stone  B,  by  means 
of  three  screws  passing  through  the  wooden  block  E,  that  sup- 
ports one  end  of  the  axis  C{  after  it  has  been  put  through  a 
hole  or  perforation  in  the  bed  stone.  The  grain  likewise 
passes  through  this  perforation  from  the  hopper  F,  into  the 
mill.  F represents  the  hopper,  which  is  agitated  by  two  iron 
pins  on  the  axis  C,  that  alternately  raise  the  vessel  containing 
the  grain,  which  again  sinks  by  its  own  weight.  In  conse- 
quence of  this  motion,  the  corn  is  conveyed  through  a spout 
that  passes  from  such  hopper  into  the  centre  of  the  mill  behind, 
and  through  the  bedstone  D.  G.  a paddle  regulating  the 
quantity  of  corn  to  be  delivered  to  the  mill ; and,  by  raising  or 
lowering  which,  a larger  or  smaller  proportion  of  grain  may  bo 
furnished  ; H,  the  receptacle  for  the  flour,  into  which  it  falls 
from  the  millstones,  when  ground  ; I represents  one  of  the  two 
wooden  supporters  on  which  the  bedstone  D rests.  These  rite 
screwed  to  the  block  E,  and  likewise  mortised  into  the  lower 
framework  of  the  mill  at  K,  which  is  connected  by  means  of 
tine  pins  or  wedges  L,  L,  L,  that  admit  tha  whole  mill  to  be 
easily  taken  to  pieces  ; M,  a fly  wheel,  placed  at  the  furthest 
extremity  of  the  axis  C,  and  on  which  another  handle  may  bo 
occasionally  fixed  ; N,  r small  rail,  serving  to  keep  the  hopper 
iu  its  place;  the  furthest  part  of  such  hopper  resting  oo  a 
smalt  pin,  which  admits  of  sufficient  motion  for  that  vessel  to 
shake  forward  the  corn  ; Q,  a spur  rail,  for  strengthening  the 
framework  of  the  mill ; P,  the  front  upright  that  is  mortised 
into  the  framework,  and  serves  as  a rest  for  the  end  of  the  iron 
axis  C,  which  is  next  to  the  handle.  Lastly,  there  is  a doth 
hood  fixed  to  a broad  wooden  hoop,  which  is  placed  over  the 
stones  while  working,  to  prevent  the  finer  particles  of  flour 
fiom  escaping. 

The  bolter  is  here  represented  with  its  front  removed,  in 
order  to  display  its  interior  structure  ; the  machine  being  3 feet 
10  inches  in  length,  10|  inches  in  breadth,  and  18  inches  in 
depth.  A is  a moveable  partition,  sliding  about  4 feet  back- 
wards or  forwards,  from  the  centre  of  the  box,  upou  two 


wooden  ribs,  which  are  fixed  to  the  back  and  front  of  the  box, 
and  one  of  which  is  delineated  at  the  letter  B ; C,  the  lid  of  the 
bolter,  represented  open  ; 1>.  a slider,  which  is  moveable  in  a 
groove  made  in  the  lid,  by  means  of  two  baudles  on  the  hack 


of  such  lid  ; E,  a forked  iron  fixed  in  the  slider  D,  and  which, 
when  the  lid  is  shut,  takes  hold  of  the  edge  of  the  sieve  F.  and 
moves  it  backwards  and  forwards  on  the  wooden  ribs  B, 
according  to  the  agitution  of  the  slider;  G represents  a fixed 
partition  in  the  lower  centre  of  the  box,  which  it  divides  into 
two  parts,  in  order  to  separate  the  fine  from  the  coarse  flour  • 
from  this  partition  the  slider  A moves  each  way  about  four 
inches,  and  thus  affords  room  for  working  the  sieve;  H,  a 
board  that  is  parallel  1o  tbc  bottom  of  the  bolter,  and  forms 
part  of  the  slider  A ; this  hoard  serves  to  prevent  any  of  the 
sifted  matter  from  falling  into  the  other  partition;  I represents 
two  of  the  hack  fret,  which  support  the  bolter. 

Fig,  11  of  the  plate  above  mentioned,  is  a view  of  the  lop,  or 
upper  part,  of  the  lid  of  the  bolter ; K,  the  slider  that  moves 
the  lengthwise  of  the  bolter;  L,  L,  the  handles  by  which  tho 
slider  is  worked ; M,  a screw  serving  to  bold  tho  fork,  which 
imparls  motion  to  the  sieve. 

Q represents  the  forked  iron  E separately  from  the  lid.  Both 
tho  mill  and  bolter  may  be  constructed  at  u moderate  expense. 
The  former  may  he  worked  even  in  a public  kitchen,  or  within  a 
room  in  n farm  house,  without  occasioning  any  great  incum- 
brance. The  particular  excellence  of  the  mill  consists  in  this 
circumstance,  that,  from  the  vertical  position  of  its  stones,  it 
may  ho  put  in  action  without  the  intervention  of  cogs  or 
wheels.  It  may  be  adapted  to  the  grinding  of  malt,  the  braising 
of  oats  for  horses,  and  for  making  flour,  or  for  all  these 
purposes.  Another  advantage  peculiar  to  Mr.  Kustall's  con- 
trivance is,  that  one  man  is  sufficient  to  work  it;  though  a 
man  and  a hoy  will  be  able  to  prodace,  in  two  hours,  a quan- 
tity of  flour  sufficient  to  serve  a family  of  six  or  eight  persons, 
for  a whole  week  repeated  trials  have  proved,  that  the  mill 
grind*  the  corn  completely,  and  at  the  rate  of  one  bushel  uf 
wheat  within  the  hour. 

Improved  Gunpowder  Mill,  for  lesseuiny  the  destructive 
effects  of  Explosion,  by  Mr.  Monk,  manager  of  the  gunpowder 
mills  of  Messrs.  Burton,  near  Tunbridge,  a model  and  descrip- 
tion of  which  were  presented  to  the  Society  of  Arts  in  1819,  who 
voted  the  Inventor  its  silver  medal,  and  20  guineas. 

In  plate  Manglrs,  fig.  12, an  is  a compound  lever  formed  of 
two  iron  bars,  the  extremities  of  which  terminate  ahovo  the  bed- 
stones of  the  pair  of  mills  A II ; these  levers  are  connected  at 
their  other  extremities  by  a bolt  at  b,  forming  a joint,  and  per- 
mitting the  levers  to  move  so  ns  to  form  a very  obtuse  angle, 
when  n power  from  below  upwards  is  applied  to  either  of  tb«* 
ends  of  the  levers  a a,  as  shewn  by  the  dotted  lines,  ec,  arc 
two  oblong  holes  in  the  lever  bars,  through  which  two  screws 
are  put,  which  being  screwed  into  the  two  uprights,  constitute 
the  two  fixed  fulcrum*  of  the  lever,  d </,  are  two  uprights,  with 
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nn  eye  or  loop  in  each,  to  receive  and  steady  the  ends  of  the 
lever,  which  are  made  long  enough  to  allow  the  bars  to  take 
the  position  indicated  In  the  dotted  lines,  e e,  arc  two  blowers 
made  ot  thin  sheet  iron,  in  the  form  of  hollow  three-sided 
pyramids,  and  arc  suspended  by  two  iron  rods  to  the  ends  of 
the  levers  a a.  These  blowers  are  placed  as  near  as  possible 
to  the  tops  of  the  upright  stone  shafts,  and  ns  close  to  the  wheels 
as  the  timber  will  allow,  f f,  are  two  copper  chains,  attached 
by  one  end  to  the  lever  bars,  and  by  the  other  supporting  two 
copper  valves  which  arc  not  seen  in  fig.  1,  being  inside  the 
tubs,  but  ono  of  them  is  shewn  at  g,  in  the  section  of  a tub, 
lig.  2.  A A,  arc  two  oval  tubs  capable  of  holding  about  six  gal- 
lons of  water,  having  a circular  hole  at  the  bottom.  Surround- 
ing this  hole  is  a grooved  block  having  a channel  all  round  it, 
into  which  the  bottom  edges  of  the  cylindrical  valves  fit,  shewn 
in  section  at  fig.  2.  it,  arc  two  small  spring  catches  fastened 
to  the  two  uprights.  The  lever  bars  are  laid  on  the  top  of 
these  catches,  so  that  when  the  ends  of  the  lever  rise,  that 
part  of  the  lever  which  is  on  (be  catch  moves  downward,  as 
.shewn  by  the  doited  lines,  till  it  slips  over  the  end  of  the 
catch  ; and  thus  the  lover  is  prevented  from  resuming  its 
horizontal  position,  till  released  from  the  catch. 

In  order  to  fit  that  part  of  the  apparatus  above  described  for 
action,  bring  the  lever  to  a horizontal  position,  place  the  valve 
g in  the  circular  channel  at  the  bottom  of  the  tub  so  as  to  cover 
tho  hole ; fill  the  channel  with  mercury,  nud  then  fill  the  tub 
with  water.  Hence  it  is  evident,  that  the  water  is  prevented 
by  the  mercury  from  escaping  out  of  the  tub,  so  long  as  the 
valve  remains  in  its  plAcc.  Now,  if  an  explosion  happen  in 
either  of  the  mills,  the  blower  * hanging  over  the  bedstone, 
will  be  thrown  up,  and  tbe  lever  will  in  consequence  be  brought 
into  the  position  indicated  by  the  dotted  line,  and  will  be 
retained  there  by  the  spring  catches  it;  at  the  same  time  the 
valves  g will  be  drawn  up  out  of  the  mercury,  and  the  water  in 
both  the  tubs  will  pour  down  on  their  respective  bedstones, 
extinguishing  in  one  the  inflamed  powder,  and  in  the  other 
preventing  it  from  taking  fire.  In  a corlain  stage  of  tbe  grind- 
ing the  materials  of  the  powder  are  apt  to  clot,  and  adhere  to 
the  runners  ; parts  of  the  bedstones  are  thus  left  bare,  and  the 
runner  and  bedstone  coming  in  contact,  an  accidental  spark 
may  be  elicited,  and  an  explosion  ensue.  To  prevent  this 
most  usual  cause  of  accidents,  Mr.  Monk  fixes  to  the  axle  of 
the  wheel  a scraper,  formed  of  a curved  piece  of  wood  A,  shod 
with  copper,  which  being  placed  behind,  and  almost  touching 
each  of  the  runners,  scrapes  ofT  the  powder  as  it  collects,  and 
thus  keeps  the  bedstone  always  covered. 

/,  is  tbe  great  water  wheel  which  gives  motion  to  the  rest. 
m rn,  arc  two  vertical  bevil  wheels  fixed  on  the  axis  of  the  great 
wheel,  n s,  two  horizontal  bevil  wheels  working  in  mm,  nud 
turning  the  vertical  shafts,  upon  tbe  upper  part  of  which  are 
also  fixed  two  horizontal  wheels  o o,  which  drive  the  wheels  /»;». 
To  the  shafts  of  these  latter  wheels  are  fixed  the  runners  qqq, 
which  traverse  on  the  bedstones  um.  r,  v,  are  the  curbs  sur- 
rounding the  bedstone,  to  prevent  the  powder  from  falling  off. 

The  Mill  A presents  a view,  and  the  mill  B a section  of  the 
bedstone  and  curb. 

Fig.  2 shew  s tho  position  of  the  apparatus  after  an  explosion 
has  taken  place,  the  valve  being  raised  up  out  of  the  cliannct, 
and  the  water  pouring  down  on  the  bedstone. 

It  appears  by  several  certificates,  that  since  these  improved 
mills  have  been  constructed  by  Mr.  Monk,  occasional  explo- 
sions have  taken  place,  which  before  generally  took  place 
under  both  pair  of  stones  ; but  since  that  time,  by  the  effect  of 
instantaneously  wetting  the  powder  under  the  contrary  pair  of 
stones,  to  those  where  explosion  had  taken  place,  a double 
disaster  has  been  prevented;  and  in  tho  short  space  of  three 
years,  in  a single  manufacturing  establishment,  eight  mills  have 
been  saved  from  destruction,  and  probably  many  lives. 

Pasley’s  Proposal  for  increasing  the  Strength  of  Gunpowder. — 
In  the  annexed  figure  A I)  is  a longitudinal  section  of  a great 
gun  ; C the  cartridge;  B the  ball ; E a hollow  metal  sphere, similar 
to  a bomb-shell  or  hand-grenade,  with  a hollow  neck  or  tube 
G,  which  screws  into  tbe  breech  of  the  gun  ; F the  touch-bole. 
The  design  is,  that  the  ignited  powder  in  the  shell  shall  throw 
a quantity  of  flamo  suddenly  into  the  gon,  and  explode  every 
grain  of  the  cartridge  powder.  It  is  not,  however,  meant  that 


preventing  any  of  the  powder  from  beiug 
blown  out  unignited,  is  to  give  the  additional 
force  ; on  the  contrary,  it  is  certain  that  the 
expansive  power  of  explosive  mixtures  is  as 
the  quantity  of  flame  suddenly  formed  by 
them,  particularly  in  confined  situations, 
where  the  flame  is  supplied  with  matter  from 
the  combustible  substance  itself  only.  In 
proof  of  this,  let  flame  be  communicated  to 
the  powder  of  a charged  gun,  by  firing  a 
pistol  containing  powder  only  in  its  touch- 
hole,  and  the  result  will  be  found  to  be,  that 
the  momentum  of  the  ball  from  the  gun  will 
be  much  greater  than  if  the  same  quantity  of 
powder  as  that  fired  from  the  pistol  had  been 
added  to  the  cartridge  in  the  gun,  and  the 
whole  exploded  in  the  customary  manner. 
This  was  ascertained  by  experiment  nearly 
ten  years  since.  The  thing  is  now  put 
beyond  all  manner  of  doubt,  from  the  dis- 
charge of  guns  being  effected  by  detonating 
copper  caps.  Sportsmen  using  the  same 
declare,  that  a less  quantity  of  powder  pro* 
duces  an  equal  effect  to  a greater  quantity 
without  these  caps.  It  may  be  necessary  to 
add,  that  trials  are  indispensable  to  ascer- 
tain the  maximum  of  the  size  of  the  shell  E, 
and  of  the  quantity  of  powder  it  should  con- 
tain iu  ue  saic  uud  most  efficient. — Query.  Might  not  the  guns 
of  forts  be  constructed  so  ns  to  slide  backwards  and  for- 
wards on  fixed  but  centered  carriages,  by  which  touch  fatigue 
would  be  avoided  by  the  men  ? See  Gunpowder. 

Mills,  Horse  and  Hand.  These  machines  derive  their  action 
from  animal  force,  lu  horse-mills,  one,  two,  or  more  horses,  or 
other  oaltle.  arc  made  either  to  draw,  or  push  before  them 
levers,  which  project  from  a centre  shaft  hearing  the  great 
horizontal  wheel  that  gives  motion  to  the  more  remote  parts, 
and  which  act  with  more  or  less  effect,  according  to  the  length 
of  the  levers  and  tho  number  of  cattle  employed. 

Mills,  Oil,  arc  very  simple  io  their  construction  ; they  being 
nearly  the  same  as  cider-mills  ; consisting  of  troughs  wherein 
the  seed  is  broken  by  the  passage  of  immense  cylinders,  or 
cones,  of  iron  or  stone,  and  afterwards  put  into  presses  for  the 
purpose  of  forcing  the  oil  from  the  residuum.  See  Oil  Mill. 

Mills,  Copper  and  Brass,  arc  almost  invariably  worked  by 
water,  having  large  wheels  that  give  immediate  action  to  ham- 
mers of  great  weight;  these  beat  out  the  large  slabs  and 
bricks  of  metal  into  various  forms,  such  as  kettles,  coppers, 
boilers,  &c.  and  roll  out  sheets  for  various  purposes,  but  espe- 
cially for  coppering  tho  bottoms  of  ships.  This  process  is  cf- 
ted  by  passing  the  heated  metal  between  two  east-iron  cylin- 
ders, of  about  a foot  diameter,  which  having  contrary  motions, 
draw  it  through  a small  interval  left  between  them ; and  by 
reducing  the  thickness,  give  greater  surface  to  tho  sheet. 

Mills,  Silk,  Cotton,  Vo.  require  much  delicacy  in  tlioir  con- 
struction ; their  principal  movements  depend  on  the  same  prin- 
ciples as  those  of  the  mills  described  : the  more  minute  parts, 
such  as  the  bobbins,  fcc.  being  moved  by  means  of  one 
or  more  leather  straps  passing  them  in  close  contact,  so  as 
to  occasion  them  to  revolve  with  an  astonishiug  degree  of 
velocity.  See  Si'Inmnc. 

Mills,  Saw,  though  extremely  simple  in  their  parts,  require 
the  greatest  care  in  their  formation.  Tbe  saws,  which  are  mov- 
ed by  cranks,  roust  be  set  with  most  scrupulous  exactness.  In 
most  instanoes  the  timber  is  brought  forward  to  the  saw  by- 
means  of  a small  toothed  wheel,  and  an  axle  whereon  the  rope 
that  pulls  the  timber  is  gradually  coiled.  See  Saw. 

Mills,  Flax,  are  generally  worked  by  cattle  ; their  construe - 
ction  is  simple;  the  essential  parts  being  tho  hackle,  which 
combs  the  flax;  and  tho  scutcher,  which  strikes  it:  both  tend 
to  clearing  away  the  coarser  and  unequal  fibres,  and  to  pre- 
pare tbe  material  for  being  spun  cither  by  band  or  by  means  of 
machinery.  See  Flax  and  Hcmf. 

MILLENAR1ANS,  or  Chitiasts,  a name  given  to  those  who. 
in  the  primitive  ages,  believed  that  the  saints  will  one  day- 
reign  on  earth  with  Jesus  Christ  a thousand  years. 
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MILLION,  in  Numeration,  is  one  thousand  thousands,  or 
1,000,000.  St*  Numeration. 

MILLKEE,  a Portuguese  gold  coin,  value  5 $.  7 \d.  English. 

MILT,  in  Anatomy,  a popular  name  for  the  spleen. 

Milt,  or  Melt,  in  Natural  History,  the  soft  roc  in  fishes; 
thus  called  from  its  yielding,  hy  expression,  a whitish  juice 
resembling  milk.  See  Ror.  The  milt  is  properly  the  seed  or 
spermatic  part  of  the  male  flsh.  The  milt  of  a carp  is  reckoned 
a choice  bit.  It  consists  of  two  long  whitish  irregular  bodies, 
each  included  in  a very  thin  fine  membrane.  M.  Petit  con- 
sidered them  ns  the  testicles  of  the  fish  wherein  the  seed  is  pre- 
served; the  lower  part  next  the  anus,  he  supposes  to  be  the 
vcsicula*  seminalcs. 

MIMOSA,  the  Senttiire  Plant,  a genus  of  the  polygamia 
order,  in  the  moncccia  class  of  plants,  and  in  the  natural  me- 
thod ranking  under  the  33d  order  Tomentaceic.  The  uame  mi- 
mosa, signifies  **  mimic;  ” and  is  given  to  this  genuson  account 
of  the  sensibility  of  the  leaves,  w hich,  by  their  motion,  mimic 
or  imitate  the  motion  of  animats.  This  genus  comprises  85 
different  species,  all  natives  of  warm  climates.  The  sensitive 
kinds  are  exceedingly  curious  plants,  in  the  very  singular  cir- 
cumstance of  their  leaves  receding  rapidly  from  the  touch,  and 
running  up  close  together;  and  tn  some  sorts,  even  the  foot- 
stalks are  affected,  so  as  instantly  to  fall  downwards  as  if  held 
by  hinges,  which  last  are  called  bumble  sensitives.  They  have 
nil  winged  leaves,  each  wing  consisting  of  many  small  pinna*. 

“ Naturalists,”  says  Dr.  Darwin,  “ have  not  explained  the 
immediate  cause  of  the  collapsing  of  the  sensitive  plant ; the 
leaves  meet  and  close  in  the  night  during  the  sleep  of  the  plant, 
or  when  exposed  to  much  cold  in  the  day-time,  in  the  same 
manner  ns  when  they  are  affected  by  external  violence,  folding 
their  upper  surfaces  together,  and  in  part  over  each  other  like 
scales  or  tiles,  so  as  to  expose  as  little  of  the  upper  surface  as 
rnay  be  to  the  air  ; but  do  not,  indeed,  collapse  nuite  so  far, 
for  when  touched  in  the  night  during  their  sleep,  tlicy  fall  still 
further;  especially  when  touched  on  the  foot-stalks  between 
the  stems  and  the  leaflets,  which  seems  to  he  their  most  sensi- 
tive or  irritable  part.  Now,  as  their  situation  after  being  ex- 
posed to  external  violence  resembles  their  sleep,  but  with  t 
greater  degree  of  collapse,  may  it  not  he  owing  to  a numbness 
or  paralysis  consequent  to  too  violent  irritation,  like  the  faintings 
of  animals  from  pain  or  fatigue  J A sensitive  plant  being  kept 
in  a dark  room  till  some  hours  after  day-hreak,  its  leaves  and 
leaf-sinks  were  collapsed  as  in  its  most  profound  sleep,  and  on 
exposing  it  to  the  light,  above  twenty  minutes  passed  before 
the  plant  was  thoroughly  aw  akc,  and  had  quite  expanded  itself. 
During  the  night  the  upper  surfaces  of  the  leaves  are  oppress- 
ed ; this  would  seem  to  shew  that  the  office  of  this  surface  of 
the  leaf  was  to  expose  the  fluids  of  the  plant  to  the  light  as 
will  as  to  the  air."  The  common  sensitive  humble  plant  rises 
with  an  under  shrubby  prickly  stem,  branching  six  or  eight  feet 
high,  armed  with  crooked  spines  ; conjugated,  pinnated  leaves, 
with  bijugated  partial  lobes  or  wings,  having  the  inner  ones 
the  least,  each  leaf  on  a long  foot-stalk ; and  at  the  sides  and 
ends  of  the  branches  many  purple  flowers  in  roundish  heads  ; 
succeeded  by  broad,  flat,  jointed  pods,  in  radiated  clusters. 
This  is  somewhat  of  the  humble  sensitive  kind:  the  leaves, 
foot-stalks  and  all,  receding  from  the  touch,  though  not  with 
such  facility  as  in  some  of  the  following  sorts.  The  bashful 
humble  plant  rises  with  an  under  shrubby,  prickly  stem, 
branching  two  or  three  feet  round,  armed  with  hairy  spines  ; 
by  the  least  touch  the  leaves  instantly  recede,  contract,  close, 
and,  together  with  the  foot-stalk,  quickly  decline  downward,  ns 
if  ashamed  at  the  approach  of  the  hand.  M.  scandcns,  cacoons, 
or  mafootoo  wyth,  is  frcqncnt  in  all  the  upland  valleys  and 
woodlands  on  the  north  side  of  Jamaica.  It  climbs  up  the 
tallest  trees,  and  spreads  itself  in  every  direction,  by  means  of 
cirrhi,  or  claspers,  so  as  to  form  a complete  arbour,  and  to  co- 
ver the  space  of  an  English  acre  from  one  root.  The  pod  is 
perhaps  the  largest  and  longest  in  the  world  ; being  sometimes 
eight  or  nine  feet  in  length,  five  inches  broad,  jointed,  and  con- 
taining ten  or  fifteen  seeds.  M.  catechu,  according  toM.  Krr, 
grows  only  twelve  feet  in  height,  and  to  one  foot  in  diameter. 
From  this  tree,  which  grows  plentifully  on  the  mountainous 
parts  of  Indostan,  where  it  flowers  in  June,  is  produced  the 
officinal  drug  long  known  in  Europe  by  the  name  of  terra  japo- 
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n!ca.  The  true  Egyptian  acacia  rises  to  a greater  height  thun 
the  preceding.  The  fruit  is  a long  pod  resembling  that  of  the 
lupin,  and  contains  many  flattisb  brown  seeds.  It  is  a native 
of  Arshin  and  Egypt,  and  flowers  in  July.  Although  the  mi- 
mosa riilotica  grows  in  great  abundance  over  the  vast  extent  of 
Africa,  yet  gum  arnhic  is  produced  chiefly  by  those  trees  which 
are  situated  near  the  equatorial  regions  ; and  we  are  told  that 
in  Lower  Egypt  the  solar  heat  is  never  sufficiently  intense  for 
this  purpose.  The  gum  exudes  in  a liquid  state  from  the  bark 
of  the  trunk  and  branches  of  the  tree,  in  a similar  manner  to 
the  gum  which  is  often  produced  upon  the  cherry  trees,  &c.  in 
this  country  ; and  bj  exposure  to  the  air  it  soon  acquires  soli- 
dity and  hardness. 

MINA,  in  Grecian  Antiquity,  a money  of  account,  equal  to 
a hundred  drachms. 

MINK,  in  Natural  History,  a place  under  ground,  where 
metals,  minerals,  or  even  precious  stones,  are  dug  up.  As, 
therefore,  the  matter  dug  out  of  mines  is  various,  the  mines 
themselves  acquire  various  denominations,  as  gold  mines,  sil- 
ver mines,  copper  mines,  iron-mines,  diamond  mines,  salt 
mines,  mines  of  antimony,  of  alum,&c.  Mines,  then,  in  gene- 
ral, are  veins  or  cavities  within  the  earth,  whose  sides  receding 
from,  or  approaching  nearer  to,  each  other,  make  them  of  un- 
equal breadths  in  different  places,  sometimes  forming  larger 
spaces  which  are  called  holes,  they  arc  filled  with  substances, 
which,  w hether  metallic  or  of  any  other  nature,  arc  called  the 
lodes  ; when  the  substances  forming  these  lodes  are  reducible 
to  melal,  the  lodes  are  by  the  miners  said  to  be  alive;  other- 
wise they  are  called  dead  lodes.  In  Cornwall  and  Devon,  the 
lodes  generally  hold  their  course  from  eastward  to  westward  ; 
though  iu  other  parts  of  England  they  frequently  run  from  north 
to  south.  The  sides  of  the  lode  never  bear  in  a perpendicular, 
but  constantly  under-lay,  either  to  the  north  or  to  the  south. 
Tile  lode  is  frequently  intercepted  by  the  crossing  of  a vein  ol 
earth,  or  stone,  or  some  different  metallic  substance,  in  which 
case  it  gcui-raliy  happens  that  one  part  of  the  lode  is  moved  a 
considerable  distance  to  one  side.  This  transient  lode  is  hy 
the  miners  called  {looking  ; and  the  part  of  the  lode  which  is 
to  be  moved  is  said  to  he  heaved.  According  to  Dr.  Nicliol’s 
observations  upon  mines,  they  seem  to  he,  or  to  have  hccn,tho 
channels  through  which  the  waters  pass  within  the  earth,  and, 
like  rivers,  have  their  small  branches  opening  into  them  in  all 
directions.  Most  mines  have  streams  of  water  running  through 
them;  and  when  they  are  found  dry,  it  seems  to  be  owing  to 
the  waters  having  changed  their  course,  as  being  obliged  to  it. 
either  because  the  load  has  stopped  up  the  ancient  passages,  or 
that  some  new  and  more  easy  ones  are  m.'de.  Many  mines 
have  been  discovered  by  accident ; a torrent  first  laid  open  u 
rich  vein  of  the  silver  mine  at  Friburg  in  Germany ; sometime* 
a violent  w ind,  by  blowing  up  trees,  or  overturning  the  parts  of 
rocks,  has  discovered  a mine  ; the  same  has  happened  by  vio- 
lent showers,  earthquakes,  thunder,  the  firing  of  woods,  or  even 
the  stroke  of  a ploughshare  or  horse’s  hoof.  The  principal  signs 
of  a latent  metallic  vein  seem  reducible  to  general  heads,  such 
as,  1.  The  discovery  of  certain  mineral  waters.  2.  The  dis- 
coloration of  the  trees  or  grass  of  a place.  3.  The  finding  of 
pieces  of  ore  on  the  surface  of  the  ground.  4.  The  rise  of 
warm  exhalations.  6.  The  finding  of  metallic  sands,  and  the 
like.  All  which  are  so  many  encouragements  for  making  a 
stricter  search  near  the  places  where  any  thing  of  this  kind  ap- 
pears ; whence  rules  of  practice  might  be  formed  for  reducing 
this  art  to  a greater  certainty.  Hut  when  no  evident  mark  of 
a mine  appears,  the  skilful  mineralogist  usually  bores  into  Iho 
earth,  in  such  places  as  from  some  analogy  of  knowledge 
gained  by  experience,  or  by  observing  the  situation,  course,  or 
nature  of  other  mines,  he  judges  may  coutain  metal.  After  tho 
mine  is  found,  the  next  thing  to  be  considered  is  whether  it 
may  be  dug  to  advantage.  In  order  to  determine  this,  we  arc 
duly  to  weigh  the  nature  of  the  place,  and  its  situation  as  to 
wood,  water,  carriage,  healthiness,  and  the  like,  and  compare 
the  result  with  the  richness  of  the  ore,  and  the  charge  of  dig- 
ging, stamping, washing,  and  smelting.  Particularly,  the  form 
and  situation  of  the  spot  should  be  well  considered.  A mine 
must  either  happen,  i-  In  a mountain.  2.  In  a hill.  3.  In  u 
valley.  Or  4.  In  a flat.  Rut  mountains  and  hills  are  dug  with 
much  greater  ease  and  convenience,  chiefly  because  the  drains 
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and  burrows,  that  is,  the  adits  or  avenues,  may  be  here  readily  I 
cut  out,  both  to  drain  the  w a ter,  and  to  form  gangways  for  brio*.  I 
jng  out  the  ore,  &c.  In  all  the  four  cases,  wo  are  to  look  out 
for  the  veins,  which  the  rains  or  other  accidental  thing  may 
have  laid  bare  ; and  if  such  a vein  be  found,  it  may  often  be 
proper  to  open  tho  mine  nt  that  place,  especially  j'f  the  vein 
pro»e  tolerably  large  and  rich  ; otherwise  the  most  commodious 
place  for  situation  is  to  be  chosen  for  the  purpose,  rir.  neither 
on  a Hat,  nor  on  the  tops  of  mountains,  but  on  the?  sides.  The 
best  situation  for  a mine,  is  a mountainous,  woody,  wholesome 
spot,  of  a flue  easy  ascent,  and  bordering  on  a navigable  river. 

Mine,  in  the  Military  art,  denotes  a subterraneous  canal  or 
passage,  dug  under  the  wall  or  ramparts  of  a fortification, 
intended  to  be  blown  up  by  gunpowder.  The  alley  or  passage 
of  a mine  is  commonly  about  four  feet  square ; nt  the  end  of 
this  is  the  chamber  of  the  mine,  which  is  a cavity  of  about  five 
feet  in  width  and  in  length,  and  about  six  feet  in  height ; and 
here  the  gunpowder  is  stowed.  The  saucisse  of  the  mine  is  the 
train,  for  which  there  is  always  a little  aperturo  left.  Two 
ounces  of  powder  have  been  found,  by  experience,  capable  of 
raising  two  cubic  feet  of  earth  ; consequently,  200  ounces,  that 
is,  12  pounds  8 ounces,  will  raise  200  cubic  feet,  which  is  only 
16  feet  short  of  a cubic  toise,  because  200  ounces,  joined  toge- 
ther, have  proportionally  a greater  force  than  two  ounces,  as 
being  an  united  force.  All  the  turnings  a miner  uses  to  carry 
on  his  mines,  and  through  which  be  conducts  the  saucisse, 
should  be  well  filled  with  earth  and  dung;  and  the  masonry  in 
proportion  to  the  earth  to  be  blown  up,  as  3 to  2.  The  entrance 
of  the  chamber  of  the  mine  ought  to  be  firmly  shut  with  thick 
planks,  in  the  form  of  a St.  Andrew’s  cross,  so  that  the  enclo- 
sure be  sccnre,  and  the  void  spaces  shut  up  with  dung  or  tem- 
pered earth.  If  a gallery  tie  made  below  or  on  the  side  of  the 
chamber,  it  must  absolutely  be  filled  up  with  the  strongest 
masonry,  half  as  long  again  us  the  height  of  the  earth  ; for  this 
gallery  will  not  only  burst,  but  likewise  obstruct  the  effect  of 
the  mine.  The  powder  should  always  be  kept  in  sacks,  which 
are  opened  when  the  mine  is  charged,  and  some  of  the  powder 
strewed  about:  the  greater  the  quantity  of  earth  to  be  raised 
is,  the  greater  is  the  effect  of  the  raiue,  supposing  it  to  have 
the  doe  proportion  of  powder.  Powder  has  the  same  effect 
upon  masonry  as  upon  earth,  that  is,  it  will  proportionally  raise 
either  with  the  same  velocity.  The  branches  which  are  carried 
into  the  solidity  of  walls  do  not  exceed  three  feel  in  depth,  and 
two  feet  six  inches  in  width  nearly  : this  sort  of  mine  is  most 
excellent  to  blowr  up  the  strongest  walls.  If.  when  tho  mines 
are  made,  water  be  found  at  the  bottom  uf  (he  chamber,  planks 
arc  laid  there,  on  which  the  powder  is  placed  either  in  sacks  or 
barrels  of  100  lb.  each.  The  saucisse  must  have  a dear  pas- 
sage to  the  powder,  and  be  laid  in  an  anget,  or  wooden  trough, 
through  all  the  branches.  When  the  powder  is  placed  in  the 
chamber,  the  planks  arc  laid  to  cover  it.  and  others  again 
across  these,  then  one  is  pluced  over  the  top  of  the  chamber, 
which  is  shaped  for  that  purpose;  between  that  and  those 
which  cover  the  powder,  props  arc  placed,  which  shore  it  up  ; 
some  inclining  towards  the  outside,  others  to  the  inside  of  the 
wall ; all  the  void  spaces  being  filled  with  earth,  dung,  brick, 
and  rough  stones.  Afterwards  planks  me  placed  at  the  en- 
trance of  the  chamber,  with  one  across  the  top,  whereon  they 
buttress  three  strong  props,  whose  other  ends  arc  likewise 
propped  against  another  plank  situated  on  the  side  of  the  earth 
in  the  branch;  which  props  being  well  fixed  between  tbe  planks 
with  wedges,  the  branch  should  then  lie  filled  up  to  its  entrance 
with  the  forcmenlioncd  materials-  The  snucissss  which  pass 
through  the  sido  branches  must  bo  cxartly  tbc  same  length 
with  that  in  the  middle,  to  which  they  join:  the  part  which 
reaches  beyond  the  entrance  of  the  mine  is  that  which  conveys 
the  fire  to  the  other  three ; the  saucisscs  being  of  equal  length, 
will  spring  together-  From  a great  number  of  experiments,  it 
appears,  I.  That  the  force  of  a mine  is  always  towards  the 
weakest  side;  so  that  the  disposition  of  the  chamber  of  a mine 
docs  not  at  all  contribute  to  determine  this  effect.  2-  That  the 
quantity  of  powder  must  be  greater  or  less,  in  proportion  to 
the  greater  or  less  weight  of  the  bodies  to  be  raised,  and  to 
their  greater  or  less  cohesion  ; so  that  you  are  to  allow  for 
each  cubic  fathom  of  loose  earth,  0 or  10  lb.:  firm  earth  and 
strong  sand,  II  or  12  lb. ; flat  clay  ey  earth,  16  or  16  lb. ; new 


masonry,  not  strongly  bound.  15or9>H>.;  old  masonry,  well 
bound,  26  or  30  lb.  3.  That  the  aperture,  entonnoir,  of  a mine, 
if  rightly  charged,  is  a cone,  the  diameter  of  whose  base  is 
double  the  height,  taken  from  the  centre  of  the  mine.  4.  That 
when  the  mine  lias  been  overcharged,  its  entonnoir  is  nearly 
cylindrical,  the  diameter  of  tbe  upper  extreme  not  much  ex- 
ceeding that  of  the  chamber.  6.  That  besides  tbe  shock  of 
the  powder  against  the  bodies  it  takes  up,  it  likewise  crushes 
all  the  earth  that  borders  upon  it,  both  underneath  and  side- 
ways. To  charge  a mine  so  as  to  have  the  most  advantageous 
effect,  the  weight  of  the  mutter  to  be  carried  must  be  known; 
that  is,  the  solidity  of  a right  cone,  whose  base  is  double  the 
height  of  the  earth  over  the  centre  of  the  mine:  thus,  having 
found  tbe  solidity  of  the  cone  in  cubic  fathoms,  multiply  the 
number  of  fathoms  by  the  number  of  pounds  of  powder  neces- 
sary for  raising  tbe  matter  it  contains;  and  if  the  cone  con- 
tains matters  of  different  weights,  take  it  mean  weight  between 
them  ail,  always  having  a regard  to  their  degrees  of  cohesion. 
As  to  the  disposition  of  mines,  there  is  but  one  general  rule, 
which  is,  that  the  side  towards  which  one  would  determine  the 
effect  to  be  the  weakest ; but  this  varies  according  to  occa- 
sions and  circumstances.  The  calculation  of  mines  is  gene- 
rally built  upon  this  hypothesis,  that  the  entonnoir  of  a mine  is 
the  frustum  of  an  inverted  cone,  whose  altitude  is  equal  to  the 
radius  of  the  excavation  of  the  mine,  and  the  diameter  of  the 
whole  lesser  base  is  equal  to  the  line  of  least  resistance;  ami 
though  these  suppositions  are  not  quite  exact,  y et  the  cal  di- 
lations of  mines  deduced  from  them,  have  proved  successful  in 
practice  ; for  which  reason  ibis  calculation  should  be  followed, 
till  a better  and  more  simple  be  discovered.  M.  de  Valliere 
found  that  the  entonnoir  of  a mine  w as  a paraboloid,  which  is 
a solid  generated  by  the  rotation  of  a semiparabola  about  its 
axis;  but  as  the  difference  between  these  two  is  very  insigni- 
ficant in  practice,  that  of  the  frustum  of  a cone  may  be  used. 

Coml  Mine.  A subterraneous  excavation,  from  which  coal 
is  dug.  The  most  extensive  coal  mines  iu  this  island  arc  in 
the  north  of  England  and  in  Scotland.  The  descent  to  the 
Whitehaven  mines  is  through  spacious  galleries  hewn  out  of 
the  rock;  all  the  coal  being  cut  away  except  large  pillars, 
which,  in  deep  parts  of  the  mine,  arc  three  yards  high,  amt 
about  twelve  yards  square  at  the  base;  such  great  strength 
being  there  required  to  support  the  ponderous  toof.  These 
are  the  deepest  coal  mines  that  have  been  hitherto  w rought ; 
and,  perhaps,  no  other  miners  have  penetrated  to  so  great  a 
depth  below  the  sea  as  those  of  Whitehaven ; the  very  deep 
mines  in  Hungary,  Peru,  and  elsewhere,  being  situated  in 
mountainous  regions,  where  the  surface  of  the  earth  is  elevated 
to  a great  height  above  the  level  of  tbe  ocean.  There  are  here 
three  strata  of  coal,  which  lie  each  at  a considerable  distance 
above  the  other,  and  there  is  a communication  by  pits  between 
one  of  these  parallel  strata  and  anothci.  Hut  tbe  vein  of  coal 
is  not  always  regularly  continued  in  the  same  inclined  plane, 
but  instead  thereof,  the  miners  meet  with  hard  rock,  which 
interrupts  their  fuithcr  progress.  At  such  places  there  seem 
to  have  been  breaks  in  the  earth,  from  the  surface  dow  nwnrds  ; 
and  in  some  of  them  it  may  have  sunk  tea  or  twenty  fathoms, 
or  even  more.  These  breaks  tbc  miners  call  dykes ; and  when 
they  meet  with  one  of  them,  their  first  care  is  to  discover 
whether  the  strata  in  the  part  adjoining  be  higher  or  lower  than 
in  the  part  where  they  have  been  working;  or,  to  use  their 
own  terms,  whether  the  coat  be  cast. down  or  up.  If  it  be  cast 
down,  they  sink  a pit  to  it;  but  if  it  he  cast  up  to  any  consi- 
derable bright,  they  are  oftentimes  obliged,  with  great  labour 
and  expense,  to  carry  a level  and  long  gallery  through  the  rock, 
until  they  again  arrive  at  the  strata  of  coal.  'Those  who  have  the 
direction  of  these  deep  and  extensive  works  arc  obliged,  with 
great  art  and  care,  to  keep  them  continually  ventilated  w ith  per. 
pctual  currents  of  fresh  air.  In  the  deserted  works,  which  arc  not 
ventilated  with  perpetual  currents  of  fresh  air,  large  quantities 
of  damps  and  noxious  exhalations  arc  frequently  collected ; and 
in  such  works  they  often  remain  for  a long  time,  without  doing 
any  mischief.  Bat  when  by  somo  accident  they  air  ignited, 
that  is  to  say,  set  on  fire,  they  then  produce  dreadful  explo- 
sions, and.  bursting  out  of  the  pits  with  great  impetuosity,  like 
the  fiery  eruption  from  burning  mountains,  they  force  along 
with  them  ponderous  bodies  to  a great  height  in  tho  air.  Thi 
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coal  in  these  mines  has  several  times  been  ignited  by  these 
fulminating  damps,  and  has  continued  burning  fur  many 
months,  until  large  streams  of  water  were  conducted  iuto  the 
mines,  and  suffered  to  fill  those  parts  where  the  coal  was 
burning,  By  such  fires  several  collieries  have  becu  totally 
destroyed,  of  which  there  are  instances  near  Newcastle,  and  in 
other  purls  of  England,  as  well  as  in  Fifeshirc. 

Professor  Jameson,  in  his  recent  geological  work,  has  scien- 
tifically described  the  different  varieties  of  coal  by  several  spe- 
cies and  numerous  sub-species;  wo  shall  here  give  such  a 
description  of  them  in  regard  to  tbHr  practical  uses,  as  di- 
vided into  three  kinds,  according  In  their  degree  of  inflamma- 
bility. The  least  inflammable  are  Welsh  Coal,  Irish,  and  Kil- 
kenny coal ; and  blind,  or  deaf  ennl,  found  in  many  parts  of 
England,  Scotland,  America,  and  elsewhere.  The  last  men- 
tioned coal  requires  a considerable  degree  of  heat  to  ignite  it ; 
but,  when  once  kindled,  its  combustion  lasts  a long  lime:  it 
remains  in  distinct  pieces  in  the  fire  without  caking,  producing 
neither  flame  nor  smoke,  making  no  cinder,  but  leaving  a stony 
slag  ; it  makes  a hot,  glowing  lire,  like  coals  or  cinders,  emit- 
ting a suffocating  effluvia  which  renders  it  unfit  fur  burning  in 
dwelling  houses,  &c.  We  think  it  might  be  used  very  advan- 
tageously in  distilleries;  as  the  ebullition  of  the  liquid  might 
be  more  easily  regulated  than  with  the  flaming  coal-  a circum- 
stance of  the  utmost  importance  to  the  quality  of  the  spirit 
when  distilled  by  naked  lire. 

Open  burning  cool  soon  kindles,  making  a hot,  pleasant  fire, 
but  is  soon  consumed,  and  producing  both  flame  and  smoke  ill 
abundance ; it  lies  open  in  the  fire,  and  does  not  cake  together 
to  form  cinders,  its  surface  being  burnt  to  ashes  before  it  is 
'horoughly  calcined  in  tlie  middle,  leaving  only  a white  ash. 

If  this  kind  is  cannel  coal,  jet,  peacock,  splint,  and  most  of 
die  coals  in  the  Staffordshire  coal  district  and  in  Scotland. 

Close  burning  coal  kindles  quickly,  makes  a very  hot  fire, 
melts,  and  runs  together  like  bitumen  ; — it  makes  a more  dura- 
ble fire  than  any  other  coal,  and  burns  finally  to  ashes  of  a 
brownish  colour.  Of  this  kind  are  (he  Newcastle  coal  and  many 
others.  The  open  burning  and  the  close  burning  coal,  mixed 
together,  make  a more  profitable  fire  for  domestic  uses  than 
either  of  them  separately.  The  various  kinds  of  coal  arc  often 
found  mixed  with  each  other  under  ground;  and  some  of  the 
finer  sorts  run,  like  veins,  between  those  of  a coarser.  This 
natural  admixture  is  often  laid,  erroneously,  to  the  charge  of 
the  coal  merchant,  by  persons  unacquainted  with  the  circum- 
stance. 

lu  tho  plate,  fig.  1 represents  n section  of  the  Bradley  mine, 
near  Uilston  in  Staffordshire,  exhibiting  at  the  same  time  tho 
vat ious  operations  of  the  miners.  A,  the  whimsey  or  steam 
engine,  for  raising  the  coal  from  the  bottom  of  the  shaft.  B, 
The  banksman.  C,  one  of  the  shafts  of  the  mine.  I),  a pas- 
sage front  one  shaft  to  tho  oilier.  E,  the  gateway,  which  is 
the  first  work  of  the  miners  after  the  shaft  is  sunk  ; it  is  made 
from  eight  to  ten  feel  in  height,  nine  feet  wide,  and  is  carried 
to  the  whole  extent  of  the  work.  F,  the  bolt  hole  made  to  cause 
a free  circulation  of  air  through  the  mine,  should  any  part  of 
which  take  fire,  the  holt  hole  is  built  up. 

G,  pillars  left  in  working  the  ten  yard  coal,  to  support  the 
superjacent  strata.  II,  an  excavation,  called  by  colliers  a 
stall,  who.  after  the  gateway  is  made,  begin  thus  to  work  the 
coal,  or  bole  under.  I,  the  rib  through  which  the  air-way  is 
cut.  J,  the  lights.  K,  a man  who  hangs  on  the  skips  and 
rakes  the  gateway.  L,  M.  N,  miners,  heading,  holing,  and 
shovelling  out  the  slack  or  small  coal.  O,  slack  carrier.  F, 
a miner  working  on  a scaffold.  Q,  the  spern,  a small  piece  of 
coal  left  as  a support  to  many  tons  above,  which  fall  when  this 
is  taken  away.  R,  a collier  on  a scaffold,  taking  out  the  spern 
as  far  ns  he  can  reach  with  a pick.  S,  a collier  standing  upon 
a heap  of  slack,  called  the  gob,  w ith  a prong  used  for  that  work, 
which  cannot  with  safety  ho  done  with  a nick-  T,  a collier 
breaking  or  turning  out  coal.  U,  a collier  loading  a skip.  V, 
a collier  breaking  the  largo  coal  with  a wedge.  W,  ft  driver 
with  an  empty  skip.  X,  a driver  with  a loaded  skip.  Y,  a 
skip  being  drawn  up  the  shaft  by  the  engine.  Z,  a pillar  cal- 
ed  the  man  of  u-ar,  which  is  left  to  support  the  upper  strata  un- 
til the  lower  arc  worked  ; it  is  theu  taken  away  and  the  upper 
coul  falls  down. 


Tho  rope  or  chain  by  which  tlie  loaded  skip  Y is  drawn  up, 
passes  ro-uid  n wheel  worked  by  the  steam-engine,  and  returns 
to  the  other  shaft  of  the  mine  (not  shewn  in  our  engaving) 
where  it  lets  down  an  empty  skip,  which  is  immediately  releas- 
ed on  its  arrival  at  the  bottom,  and  a loaded  skip  hooked  on, 
to  he  drawn  up  as  (he  one  shewn  descended  when  empty.  Jt  is 
an  astonishing  and  highly  amusing  sight  to  a stranger,  in  the 
neighbourhood  of  Birmingham,  and  in  other  coal  and  iron  dis- 
tricts, to  behold  at  a single  coup  d'ucil,  a vast  number  of  steam 
engines,  with  all  their  massive  machinery  and  apparatus,  simul- 
taneously at  work  in  the  open  air ; some  employed  in  drawing 
up  the  iron  ore,  others  coals;  which,  as  they  emerge  from  the 
earth,  are  sometimes  lifted  upon  an  elevated  rail  road,  from 
whence,  by  their  own  gravity  or  by  the  aid  of  machinery,  they 
are  at  once  conveyed  with  the  rapidity  of  lightning,  and  thun- 
dering in  their  progress  to  their  destination  the  contents  in- 
stantly discharged,  and  the  emptied  skip  brought  back  (by  the 
advance  of  another  that  is  loaded)  to  the  mouth  of  the  shaft, 
again  to  descend  into  tlie  bowels  of  the  earth  to  bo  re  loaded, 
iu  endless  succession.  The  effect  of  this  scene  at  night  is  be- 
yond our  feeble  power  of  description,  it  is  in  every  respect  a 
moving  scene;  the  numerous  coke  works  just  give  sufficient 
light  to  see  indistinctly  all  that  is  going  forward,  while  the  fre- 
quent flashing  of  a more  intense  light  from  other  sources  give 
n playfulness  to  the  shadows,  which  picture  to  the  miud  a vast 
multiplication  of  objects. 

The  different  strata  that  are  cut  through  to  arrive  at  the  prin- 
cipal bed  of  coal,  are  exhibited  on  the  left  of  the  shaft,  by  va- 
riously shaded  portions  of  the  solid  earth,  which  iu  Bradley 
mine  are  as  follow ; — 

FT.  IN. 

1.  Soil  on  the  surface,  1 0 

2.  Clay  and  ratch,....  0 0 

3.  Clunch,  ...........  2 0 

4.  Ironstone, 0 2| 

5.  Clunch,- 2 0 

6.  Ironstone, 0 2 

7.  Soft  clay 0 2 

8.  Dark  batty  clunch,  3 0 

9.  Gray  jointy  rock,  . . 4 0 

10.  Ironstone, 0 1 \ 

11.  Rockbinds  mixed 

with  ironstone,. . 4 0 

12.  Soft  parting, 0 1 

13.  Strong  black  rock,  4 0 

11.  Dark  clunch, 7 0 

15.  Ironstone, 0 6 

10.  Dark  clunch,  with 

measures  of  iron- 
stone,   5 0 

17.  Dark  clunch  with 

ditto 0 10 

18.  Soft  clay, 1 8 

19.  Butt 2 3 

20.  Brooch  coal, 3 A 

21.  Fire  clay, 0 4 

22.  Black  ironstone,  ...  0 1 

23.  Black  earth, 1 0 

24.  Ironstone, 0 2 

25.  Black  earth  and 

ironstone, 1 0 

In  other  mines  (and  probably  in  this  at  a greater  depth)  a 
single  stratum  will  sometimes  occur,  of  front  100  to  2 0 feet  in 
thickness,  with  very  Hello  difference  throughout  the  whole 
mass.  The  slrata  is  represented  in  Bradley  mine  as  nearly 
horizontal,  but  this  is  seldom  the  ease,  the  strata  lying  gene- 
rally in  an  inclined  position  to  the  horizon,  which  is  called  by 
the  miners  the  dip.  In  consequence  of  this  dip  or  descent, 
most  of  our  mines  have  keen  commenced  working  near  to  the 
surface  of  the  earth,  and  as  tho  coal  has  been  cleared  away, 
the  mining  progressively  goes  on  deeper  and  deeper.  At 
Newcastle  many  of  the  mines  extend  to  a considci able  dis- 
tance. At  W hitehaven  the  coal  works  arc  extended  more  than 
a mile  under  the  sea,  and  at  between  GOO  and  700  feet  below- 
its  bottom  ; and  it  has  been  observed  generally,  that  the  coals 


rt.  in. 


2G.  Ironstone,  ......  1 5 

27.  Rock  binds  with 
ironstone, ....... . 10  0 

28.  Dark  earth  and 

ironstone, 6 0 

29.  Rock  binds  with 

ironstone, 9 O 

30.  Pcldon, 4 0 

31.  Gray  rock,  23  0 

32.  Dark  clunch 2 o 

THE  NINE. 

33.  White  coal, 3 n 

34.  Tow  coal, 2 3 

35.  Benches  and  bras- 

sils 4 0 

30.  Foot  coal 2 3 

37.  Slip  bait, 2 3 

38.  Slips 2 3 

39.  Stone  coal  parting,  0 4 

40.  Stone  coal  and 

patchels,  ........  4 0 

41.  Penny  coal,..*...  o fi 

42.  Springs  and  slipper  4 0 

43.  Humphrey  bait,  . . 0 4 

44.  Humphreys, 2 3 

Depth  to  the  bottom 

the  shaft, 139  4 
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Bt  the  greatest  distance  under  the  sea  arc  tbc  best  in  quality,— 
hence  ibo  distinguishing  term  sea  coal. 

Plan  of  the  ll'orhs^r  of  a Coni  Mine,  near  Xeweaille-upou- 
Ttfnt. — The  extensive  collieries  in  the  vicinity  of  Newcastle 
nxc  preserved  from  the  disastrous  consequences  which  attend 
the  accumulation  of  the  fire-damp,  or  hydrogen  gas,  by  a com- 
plicated and  expensive  system  of  ventilation.  The  following 
sketch  represents,  on  a small  scale,  the  plan  which  is  pursued 
to  counteract  the  effects  of  that  fatal  evil,  and  to  spread 
throughout  the  workings  a sufficient  quantity  of  fresh  air.  The 
coal  is  worked  in  narrow  passages  called  hoards  and  head- 
ways ; and  the  dark  parts  in  the  plan  represent  the  pillars  of 
coal  left  to  support  the  roof.  There  are,  generally,  two 
descents  to  the  mine,  or  more,  which  arc  distinguished  by  the 


terms  of  the  upcast  or  downcast  shafts.  A,  is  the  downcast 
shaft  by  which  the  air  descends,  and  which  is  usually  assisted 
by  another  shaft  connected  with  it ; the  current  of  air  is  repre- 
sented by  the  waved  line,  which  is  carried  through  the  main 
passages  only,  the  sub-ways  which  diverge  from  them  being 
.-topped  up  by  bnitlie.es,  ns  a and  i,  and  its  motion  is  nrer- 
trrnicd  by  the  heat  of  a Luge  furnace  situated  at  the  bottom  of 
the  upcast  shaft  B,  and  thus  the  air.  after  traversing  the  whole 
of  the  workings,  ascends  the  shaft  U. 

What  is  technically  called  the  chunk  damp  is  not  of  so  dan- 
gerous a character  as  the  iiie  damp,  its  presence  being  mote 
easily  ascertained,  as  it  immediately  extinguishes  the  lights  : it 
has  the  effect  of  preventing  animnl  respiration.  During  gales 
of  wind,  or  when  the  atmosphere  is  particularly  dense,  the 
ventilation  of  the  mines  is  attended  with  more  difficulty,  and 
frequently  in  those  exigencies  the  men  arc  obliged  to  strike 
off  work.— It  is  obviuus  that  the  above  system  of  ventilation 
is  attended  with  great  labour  and  expense,  not  only  from  the 
number  of  hands  employed  to  superintend  the  wastes  and 
w orkings  of  the  mine,  but  from  the  quantity  of  brattices  which 
nrc  incessantly  required  to  stop  the  new  ways,  and  where  a 
communication  must  be  held  with  the  interior  of  (lie  colliery. 
Doors  a(  various  distances  arc  made,  at  each  of  which  is  placed 
;i  boy  to  permit  the  ingress  and  egress  of  the  corves  or  baskets 
which  contain  the  coal ; the  least  negligence  In  closing  one  of 
these  doors  might  be  attended  with  serious  consequences,  as 
by  changing  the  route  of  the  current  of  air,  and  thus  leaving 
unvcntilatcd  a certain  district  of  the  mine,  the  hydrogen  ^as 
would  accumulate,  and  upon  the  introduction  of  a candle  im- 
mediately explode;  from  this  circumstance  many  accidents 
have  arisen,  as  no  caution  had  been  considered  necessary 
where  no  danger  was  apprehended. 

MINERAL  Waters.  Waters. 

MINERALOGY,  is  that  science  which  treats  of  the  solid 
und  inanimate  materials  of  which  onr  globe  consists ; and  these 
are  usually  arranged  under  four  classes  : the  earthy,  the  saline, 
the  inflammable,  and  tbc  metallic,  which  are  thus  distinguished : 
I.  The  earthy  minerals  compose  the  greater  part  of  the  crust  of 
the  earth,  and  generally  form  a covering  to  the  rest.  They  arc 
not  remarkable  for  being  heavy,  brittle,  or  light-coloured. 
They  arc  little  disposed  to  crystallize,  are  uuindammable  in  a 
low  temperature,  insipid,  and  without  much  smell.  2.  The 
saline  minerals  are  commonly  moderately  heavy,  soft,  sapid, 
uud  possess  some  degree  of  transparency.  3.  Tbe  inflammable 


class  of  minerals  is  light,  brittle,  mostly  opnqnc,  of  n yellow, 
brown,  or  black  colour,  seldom  crystallize,  and  never  feel  cold. 
4.  Metallic  minerals  are  characterized  by  being  heavy , generally 
opaque,  tough,  malleable,  cold,  not  easily  inflamed,  and  by 
exhibiting  a great  variety  of  colours,  of  a peculiar  lustre.  I'n- 
der  each  of  these  classes  are  various  genera,  species,  sub- 
species, and  kinds,  which  It  would  far  exceed  the  limits  of  our 
Diclionnry  to  notice,  and  which  are  only  properly  described  in 
very  voluminous  works  on  this  particular  branch  of  science. 
See  Oeolooy.  We  shall  describe  the  external  characters, 
which  nrc  of  the  fir  st  importance  in  facilitating  our  acquaintance 
with  minerals.  These  arc  cither  generic  or  specific.  The  generic 
arc  certain  properties  of  minerals,  w itliout  any  reference  to 
their  differences,  as  colour,  lustre,  weight.  Ike. ; and  the  differ- 
ences between  these  properties  form  the  specific  characters. 
Generic  characters  may  be  general  or  particular.  In  the  first 
division  are  comprehended  those  that  occur  In  all  minerals,  in 
the  last  those  that  arc  found  only  in  particular  classes  of  mine- 
rals. The  particular  generic  external  characters  are  thus 
advantageously  arranged:  1.  Colour.  2.  Cohesion  of  particles 
distinguished  into  solid,  friable*  and  fluid.  In  solid  minerals 
are  to  be  rrgardrd  the  exlrrnal  shape,  the  external  surface, 
and  Hie  external  lustre.  When  broken,  the  lustre  of  the  frac- 
ture, the  fracture  itself,  and  the  shape  of  the  frngmcnls,  are  to 
be  noticed.  In  distinct  concretions,  regard  must  be  paid  to 
the  shape  of  the  concretions,  their  surface,  their  luxtic,  trans- 
parency, streak,  and  soiling.  All  these  may  l>c  ascertained 
by  the  eye.  By  the  touch,  we  may  discover  the  hardness  of 
minerals,  their  tenacity,  frangibility,  flexibility,  their  unctu- 
osily,  coldness,  weight,  and  their  adhesion  to  the  tongue.  Uy 
the  car  we  distinguish  their  sound,  ami  by  the  smell  and  taste 
the  qualities  which  these  two  senses  indicate.  In  friable  mine- 
rals, external  shape,  lustre,  aspect  of  particles,  soiling,  and 
degree  of  friability,  arc  to  hr  attended  to.  In  fluid  minerals, 
the  lustre,  transparency,  and  fluidity,  arc  principal  objects  to 
be  regarded.  The  specific  external  characters  of  minerals  arc 
founded  on  the  distinctions  and  varieties  of  the  two  great 
generic  divisions.  And  first,  of  colours,  the  names  of  which 
nrc  derived  from  rertain  bodies  in  which  they  most  generally 
occur,  either  in  a natural  or  artificial  stale,  or  from  different 
mixtures  and  compositions  of  both. 

I.  Colour. — I.  White.  This  may  be  snow-white,  reddish- 
white,  yellowish  white,  silver-white,  grayish-white,  greenish- 
white,  ntilk-whitc,  or  tin- white.  2.  Gray.  Lead-gray,  blnisli- 
grny,  pearl-gray,  reddish  gray,  smoke-gray,  grccnisb-grny, 
yellowish  gray,  steel-gray,  and  ash-gray.  3.  Black.  Grayish- 
black,  brownish-black,  dnrk-blnrk,  iron-black,  grcenish-black. 
and  bluish-black.  4-  Blue.  Indigo-hlue.  Prussian-blue,  Inven- 
dcr-bluc,  smalt-blue,  sky-blue.  5.  Green.  Verdigris-green, 
ccladcn-grccn,  mountain  green,  cmerald-grccn,  Icck-green. 
apple-green,  grass-green,  pistacldo-grecn,  asparagus-green, 
olive-green,  blackish-grren,  canary-green.  G.  Yellow.  Sul- 
phur-yellow, lemon-yellow,  gold-yellow,  bell-metal-ycllow, 
straw-yellow,  wine-yellow,  Isabella-yellow,  ochre-yellow, 
orange-yellow,  honcy-vcllow,  wax-yellow,  brass-y  cllow.  7.  Red. 
Morning-red,  hyacinth-rcd,  brick-red,  scarlet-red,  coppcr-rcd, 
blood-red,  carmine-red,  cocbineal-red,  crimson-red,  columbine- 
red,  flesh-red.  rose-red,  peach- blossom-red,  cherry -red,  brown- 
ish-red. 8-  Brown.  Reddish-brown,  clovc-brown,  liair-brown, 
yellowish-brown,  tombac-brown,  wood-brown,  liver-brown, 
blackish-brown.  Besides  these  distinctions,  colours  may  be 
clear,  dark,  light,  or  pale ; they  may  have  a tarnished  appear- 
ance, a play,  a changeability,  an  iridescent,  an  opalescence,  a 
permanent  alteration,  and  a delineation  of  fignre  or  pattern, 
such  as  dotted,  spotted,  clouded,  flamed,  striped,  veined,  den- 
dritic, or  uniform. 

II.  Cohesion  of  Panicles. — Minerals  arc  divided  into,  1.  Solid, 
or  such  as  have  their  parts  coherent,  and  not  easily  mov cable ; 
2.  Friable,  or  that  state  of  aggregation  in  which  the  particles 
may  be  overcome  by  simple  pressure  of  the  finger;  and,  3. 
Fluid,  or  such  as  consist  of  particles  which  alter  their  place  in 
regard  to  each  other  by  tbeir  own  weight. 

1.  Solid  Minerals.— External  aspect  has  three  things  to  be 
regarded,  I.  Tbe  shape;  2.  The  surface;  and,  3.  Tbe  lustre. 
The  external  shape  again  may  be  common,  particular,  regular, 
or  extraneous ; and  hcncc  arises  the  specific  differences.  1. 
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The  common  external  shape  may  be  massive,  disseminated 
coarsely,  minutely,  or  finely  ; in  angular  pieces,  sharp-cornered 
or  blunt-cornered  ; in  grains,  large,  coarse,  small,  fine,  angular. 
Hat,  round  ; in  plates,  thick  or  thin ; in  membrunes  or  flakes, 
thick,  thin,  or  scry  thin.  The  particular  external  shape  may 
be  longish,  as  dentiform,  filiform,  capillary,  reticulate,  di-ndri. 
tic.  coralliform,  slalactitic,  cylindrical,  tubiform,  claviform,  or 
fruticose  ; roundish,  as  globular,  spherical,  ovoidal,  spheroidal, 
amygdaloidal,  botryodal,  reniform,  tuberose,  or  fusedlike  ; flat, 
as  specular,  or  in  leaves ; cavernous,  as  cellular  in  various 
forms,  with  impressions,  perforated,  corroded,  amorphous,  or 
vesicular;  entangled,  as  ramose,  &c.  In  the  regular  external 
shape  or  crystallisation  are  to  be  regarded  its  genuineness, 
according  to  which  it  may  he  either  true  or  supposititious  ; its 
shape,  made  up  of  planes,  edges,  angles,  in  which  are  to  be 
observed  the  fundamental  figure  and  its  pails,  the  kind  of 
fundamental  figure,  the  varieties  of  each  kind  of  fundamental 
figure  with  their  accidents  and  distinctions,  and  the  alterations 
which  the  fundamental  figure  undergoes  by  truncation,  by 
hcvclment,  by  acumination,  or  by  a divisiou  of  the  planes. 
There  are  a variety  of  figures  under  each  of  these  sub-divisions. 
It  ntnst  be  remarked  also  that  the  external  shape  may  be  ex- 
traneous, or  derived  from  the  animal  and  vegetable  kingdoms, 
as  in  fossils  and  purifications.  2.  The  external  surface  con- 
tains several  varieties  of  distinctions.  It  may  he  uneven,  gra- 
nulated, rough,  smooth,  or  streaked  in  various  ways  and  direc- 
tions. 3.  The  external  lustre  is  the  third  generic  external 
character,  and  is  of  much  importance  to  lie  attended  to.  In 
this  we  have  to  consider  the  intensity  of  the  lustre,  whether  it 
is  splendent,  shining,  glistening,  glimmering,  or  dull ; next  the 
sort  of  lustre,  whether  metallic  or  common.  The  latter  is  dis- 
tinguished into  semi-metallic,  adamantine,  pearly,  resinous, 
and  vitreous. 

Aspect  of  the  Fracture  of  Solid  Minerals. — After  the  external 
aspect,  the  fracture  forms  no  inconsiderable  character  in  mine- 
rals. Its  lustre  may  be  determined  as  in  the  external  lustre; 
but  the  fracture  itself  admits  of  great  varieties.  It  may  be 
compact,  splintery,  coarsely  splintery,  finely  splintery,  even, 
ronchoidal,  uneven,  earthly,  hackly.  If  the  fracture  is  fibrous, 
we  arc  to  consider  the  thickness  of  the  fibres,  if  coarse  or  deli- 
cate, the  direction  of  the  fibres,  if  straight  or  curved  ; and  the 
position  of  the  fibres,  if  parallel  or  diverging.  In  the  radiated 
fracture  we  arc  to  regard  the  breadth  of  tbo  rays,  their  direc- 
tion, their  position,  their  passage  or  cleavage.  In  the  foliated 
fracture,  the  size  of  ihe  folia,  their  degree  of  perfection,  their 
direction,  position,  aspect  of  their  surface,  passage  or  cleavage, 
and  the  number  of  cleavages,  arc  to  be  noted.  The  shape  of 
the  fragments  may  also  be  very  various,  regular,  as  cubic,  rhom- 
boidal,  trapezoidal,  Ac.,  or  irregular,  as  cuneiform,  splintery, 
tabular,  indeterminately  angular. 

Aspect  of  the  distinct  Concretions. — The  aspect  of  the  dis- 
tinct concretions  forms  very  prominent  external  characters. 
They  may  be  granular,  different  in  shape,  or  in  magnitude; 
they  may  be  lamellar,  distinct,  concrctious,  differing  in  the 
direction  of  the  lamellm.in  the  thickness,  with  regard  to  shapey 
and  in  the  position.  The  surface  of  the  distinct  concretions 
may  be  smooth,  rough,  streaked,  or  uneven;  as  for  their  lustre, 
it  may  be  determined  in  the  same  manner  as  the  external 
lustre. 

General  Aspect  as  to  Transparency.— Minerals,  as  is  well 
known,  have  different  degrees  of  transparency,  which  may  be 
considered  among  their  external  characters.  They  may  bo 
transpaient,  semitransparent,  translucent,  translucent  at  the 
edges,  or  opaque. 

The  Streak. — The  colour  of  this  external  character  may  be 
either  similar  or  different.  It  is  presented  to  us  when  a mine- 
ral is  scraped  with  the  point  of  a knife  ; and  is  similar,  when 
the  powder  that  is  formed  is  of  the  same  colour  with  the  mine- 
ral. as  in  chalk  ; or  dissimilar  or  different,  as  in  cinnabar,  orpi- 
meat,  8tc. 

The  Soiling  or  Colouring. — Is  ascertained  by  taking  any  mi- 
neral substance  between  the  fingers,  or  drawing  it  across  some 
other  body.  It  may  soil  stronger,  ns  in  chalk  ; slightly,  as  in 
ntolybdena  ; or  not  at  all.  which  is  a quality  belonging  to  most 
of  the  solid  minerals.  All  the  preceding  external  characters 
arc  recognized  by  the  eye. 
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External  Characters  from  the  Touch.— These  are  eight  in 
number,  and  arc  not  destitute  of  utility  to  the  mincralngicul 
student.  1.  Hardness  : 2*  Tenacity;  3.  Frnngibility ; 4.  Flexi- 
bility ; 5.  Adhesion  to  the  tongue  ; 6.  Uncluosity  ; 7.  Coldness  ; 
H.  Weight.  Hardness  may  be  tried  by  a capacity  to  resist  the 
file,  yielding  a little  to  it,  by  being  semi* hard,  soft,  or  very  soft. 
Tenacity  has  different  degrees,  in  substances  being  brittle,  sec- 
tile  or  mild,  or  ductile.  The  frnngibility  consists  in  minerals 
being  very  difficultly  frangible,  easily  frangible,  or  very  easily 
frangible.  The  flexibility  is  proved  by  being  simply'  flexible, 
elastiely  flexible,  commonly  flexible,  or  inflexible.  The  adhe- 
sion to  tho  tongue  may  he  strongly  adhesive,  pretty  strongly, 
weakly,  very  weakly,  or  not  at  nil.  Unctuosity  may  be  meagre, 
rather  greasy,  greasy,  or  very  grensv.^  Coldness  is  subdivided 
into  cold,  pretty  cold,  rather  cold.  Weight  may  be  distinguished 
into  swimming  or  supernatant,  light,  rather  light,  heavy,  very 
heavy.  The  three  last  divisions  from  the  touch,  are  in  the 
Wernerian  system  regarded  as  anomalous  ; but  Utcy  seem  pro- 
perly to  be  classed  under  this  head. 

External  Characters  from  the  Sound  or  Hearing.— Tho  diffe- 
rent kinds  of  sound  which  occur  in  the  mineral  kingdom  arc,  1. 
A ringing  sound,  ns  in  native  arsenic  and  thin  splinters  of  horn- 
stone  ; 2-  A grating  sound,  as  in  fresh-burnt  clay  ; 3.  A creek 
iug  sound,  as  that  of  natural  amalgam. 

% Friable  Minerals. — The  external  characters  drawn  from 
minerals  of  this  class,  arc  derived,  first,  from  the  external 
shape,  which  may  be  massive,  disseminated,  thinly  coating, 
spumous,  or  deniritic:  secondly,  from  the  lustre,  regarded 
under  its  intensity,  whether  glimmering  or  dull,  and  its  sort, 
whether  common  glimmering  or  metallic  glimmering  ; thirdly, 
from  the  aspect  of  the  particles,  as  being  dusty  or  seal)  ; fourthly, 
from  soiling  or  colouring,  as  strongly  or  lightly;  and  lastly, 
front  the  friability,  which  may  bo  loose  or  cohering. 

3-  Fluid  Minerals. — Of  external  characters  drawn  from  fluid 
minerals,  there  are  only  two  kinds,  which  include  three  varie- 
ties; 1.  The  lustre,  which  is  either  metallic,  as  in  mercury;  or 
resinous,  as  in  rock  oil.  % The  transparency,  which  is  trans- 
parent, as  in  naphtha  ; turbid,  as  in  mineral  oil ; or  opaque,  as 
in  mercury.  3.  The  fluidity,  which  tuay  be  fluid,  as  in  mercury  ; 
or  viscid,  as  in  mountain  tar. 

External  Characters  from  the  Smell.— These  may  be  spon- 
taneously emitted  and  described  as  bituminous,  faintly  sulphu- 
rous, or  faintly  hitter;  or  they  may  be  produced  by  breathing 
on,  and  yield  a clay-likc  smell ; or  they  may  be  excited  by  fric- 
tion, and  smell  urinous,  sulphureous,  gatlic-like,  or  empyreu- 
matic. 

External  Character  fiom  the  Taste. — This  character  prevails 
chiefly  in  ihe  saline  class,  and  it  contains  tho  following  varie- 
ties : a sweetish  taste,  sweetish  astringent,  styptic,  salty  bitter, 
salty  cooling,  alkaline,  or  nrinous. 

Having  now  given  a synoplical  view  of  (he  external  charac- 
ters of  minerals,  we  shall  proceed  to  their  classification,  and  iu 
this  we  shall  chiefly  follow  the  names  and  arrangement  of  Pro- 
fessor Jameson. 

Class  I.  tZkrthif  FottiU.— Genus  I.  Diamond.  This  pre- 
cious stono  has  great  variety  of  shades,  exhibiting  a beautiful 
play  of  colours.  It  occurs  in  angular  and  spherical  grains, 
which  present  planes  of  crystallization,  or  arc  actually  crystal- 
lised. Its  fundamental  crystal  is  the  octahedron,  which  passes 
into  various  forms.  It  is  hard,  brittle,  frangible,  and  has  a 
specific  gravity  of  3 GOO.  The  diamond  has,  by  modern  experi- 
ments, been  proved  to  be  nearly  pure  carbon,  and  begins  to 
burn  at  14  deg.  or  15  deg.  of  Wcdgcwood. 

Genus  II.  Zircon. — Species  1,  Zircon;  which  see.  2,  Hya- 
cinth. A rectangular  four-sided  prism,  flatly  acuminated  by 
four  planes,  set  in  the  lateral  edges.  Of  this  figutc,  however, 
several  varieties  occur.  Crystals  generally  small,  and  always 
imbedded:  the  lateral  planes  smooth,  externally  shining:  in- 
ternally splendent  nod  glassy,  inclining  somewhat  to  resinous. 

Genus  III.  Flint. — Species  1,  Chrysobcrul.  General  colour 
asparagus-green,  passing  into  a variety  of  allied  shades.  It 
exhibits  a milk-white  light;  occurs  in  roundish  and  angular 
grains,  which  sometimes  approach  in  shape  to  the  cube.  It  is 
seldom  crystallized ; but  when  in  this  stale,  it  presents  n 
long  six-sided  table,  having  truncated  lateral  edges,  and  longi- 
tudinally streaked  lateral  planes-  The  crystals  are  small,  ex- 
bl 
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ternally  shining.  and  internally  splendent.  It  is  hard,  brittle; 
not  easily  frangible,  with  a specific  gravity  of  .THOU:  without 
addition,  infusible.  2.  Chrysolite.  The  colour  is  pistachio- 
green,  of  all  degrees  of  Intensity  : external  surface  of  the  crys- 
tal* splendent,  internally  splendent,  and  vitreous.  3.  Olivine. 
Generally  asparagus-green,  of  various  degrees  of  intensity.  It 
is  found  imbedded  also  in  round  pieces  and  grains ; when  crys- 
tallized, which  is  rare,  in  rectangular  four-sided  prisms.  In- 
ternally shining,  varying  between  glistening  and  splendent; 
semitransparent,  easily  frangible  ; in  a low  degree  hard,  and  not 
particularly  heavy.  It  is  nearly  fusible  without  addition.  Oc- 
curs imbedded  in  basalt.  4.  Augitc.  Colour  blackish-green.  It 
Occurs  chiefly  in  indeterminate  angular  pieces  and  roundish 
grains.  Occasionally  crystallized,  and  presents  broad  rectan- 
gular six-sided  prisms.  Tbc  crystals  are  mostly  small.  In- 
ternally the  lustre  is  shining,  approaching  sometimes  to  splen- 
dent. The  augitc  is  only  translucent,  and  hut  faintly  transpa-  , 
rent.  It  is  hard,  not  easily  frangible,  and  not  particularly 
heavy.  It  is  found  in  busalt.  either  singly,  or  accompanied 
with  olivine.  5.  Veiuvlane.  Its  principal  colour  is  dark  olive- 
green,  passing  into  other  allied  shades.  It  occurs  massive, 
and  often  cry  staliizcd  in  rectangular  four-sided  prisms.  The 
crystals  arc  mostly  short,  and  placed  on  one  another.  The 
vesuviane  is  translucent,  hard  in  a moderate  degree,  and  ap- 
proaching to  heavy.  Ik-fore  the  blowpipo  it  melts  without 
addition.  It  is  found  among  the  exuvia*  of  Vesuvius,  m hence 
it  derives  its  name;  in  Siberia  and  kamtschatka.  0,  Lruzile. 
In  colour  yellowish  and  grayish-white.  It  occurs  mostly  in 
original  round  and  angular  grains.  It  exhibits  acute  double 
eight-sided  pyramids.  Internally  it  is  shining,  and  approach- 
ing to  glistening,  with  a vitreous  lustre,  inclining  somewhat  to 
resinous.  The  leuzilo  is  translucent  and  semitransparent; 
hard  in  a low  degree,  brittle,  easily  frangible,  and  not  very 
heavy.  With  borax,  it  forms  a brownish  transparent  glass.  It 
is  found  in  rocks  of  the  newest  floetz  trap  formation,  particu- 
larly in  basalt.  7,  Mrlanile-  In  colour  velvet-black-  It  occurs 
cry  stallized  iu  a six-sided  prism.  The  crystals  arc  middle-sized 
or  small.  Externally  they  are  smooth  and  shining,  approach- 
ing to  splendent ; internally  shining,  inclining  to  glistening. 
The  raelanite  is  opaque,  hard,  pretty  easily  frangible,  and  not 
very  heavy.  It  occurs  imbedded  in  rocks  of  the  newest  floetz 
trap  formation.  H,  Garnet ; ice  Garnet.  9,  Pyrope.  Colour 
dark  blood-red.  It  occurs  iu  small  and  middle-sized,  roundish, 
and  angular  grains;  but  never  crystallized.  Its  lustre  is 
splendent  and  vilrrous-  It  is  completely  transparent,  hard  so 
as  to  scratch  quartz.  It  is  found  imbrdded  in  Scotland,  in 
sand,  on  the  sea  shore.  It  is  employed  in  various  kinds  of 
jewellery,  and  is  generally  set  in  a gold  foil.  10.  Grcnalite. 
Colour  a dark  reddish-brown.  It  is  always  crystallized  in 
broad  six-sided  prisms.  The  crystals  small  and  middle-sized, 
internally  glistening,  with  a lustre  between  vitreous  and  resi- 
nous. It  varies  from  opaque  to  translucent,  is  hard,  brittle, 
easily  frangible,  and  not  particularly  heavy.  It  is  found  im- 
bedded in  inica  slate.  1 1 , Spinellc.  The  predominant  colour  is 
red,  which  passes  on  into  blue,  green,  yellow,  and  brown.  It 
occurs  in  grains,  and  likewise  crystallized  in  octahedrons,  with 
MVCItl  variations.  Externally  and  internally  the  lustre  is 
splendent  and  vitreous.  It  is  fusible  with  borax:  occurs  in 
rocks  belonging  to  the  newest  lloctx  trap  formation.  It  is  used 
as  a precious  stone.  12,  Sapphire.  The  principal  colour  Ber- 
lin blue  : hut  it  is  found  also  red,  with  the  intermediate  shades 
of  those  two  colours-  It  occurs  in  small  rolled  pieces,  and 
crystallized  in  double  three-sided  pyramids.  The  crystals  arc 
small  and  middle-sized.  Internally  the  lustre  is  splendent  and 
vitreous.  Some  varieties,  when  cut,  exhibit  a star  of  six  rays. 
Tbc  sapphire  is  hard  iu  the  highest  decree,  hut  yields  to  the 
diamond  : it  is  easily  frangible;  specific  gravity  of  about  4‘000. 
It  is  fusible  without  addition:  occurs  in  rocks  of  the  newest 
tloetz  trap  formation-  This  precious  stone  is  found  in  the 
utmost  beauty  in  Pegu  and  Ceylon-  13,  Corundum ; see  Corks- 
di  m.  14,  Diamond  Spar.  The  colour  is  a dark  hair-brown. 
It  occurs  massive,  disseminated,  in  rolled  pieces,  and  crystal- 
lized in  six-sided  prisms,  or  very  acute  six-sided  pyramids. 
Internally,  its  lustre  is  splendent;  translucent  oa  the  edges, 
hard  in  a high  degree,  easily  frangible.  It  has  hitherto  been 
found  only  iu  Chiun.  Both  this  stone  and  corundum  are  em- 


ployed in  catling  and  polishing  hard  minerals,  and  they  seem 
to  be  ncnrlj  allied  to  each  other.  15,  Emery  ; s.v  Kxery.  10, 
Topaz.  The  chief  colour  is  a wine-yellow,  of  all  degrees  of 
intensity.  It  is  found  massive,  disseminated,  and  sometimes 
roiled,  but  most  commonly  crystallized  in  oblique  eight-sided 
or  four  sided  prisms,  which  exhibit  several  varieties.  The 
crystals  are  small  and  middle-sized,  externally  splendent;  in- 
ternally splendent  and  shining ; lustre  vitreous.  The  topas 
alternates  from  translucent  to  transparent,  and  is  duplicating 
transparent.  It  is  hard  in  a high  degree,  easily  frangible,  and 
is  nnt  particularly  heavy.  It  is  fusible  with  borax  ; and  some 
kinds  in  a gentle  heat  turn  w hite,  and  are  sometimes  sold  for 
diamonds.  It  is  commonly  found  in  veins  that  traverse  primi- 
tive rocks.  17.  Emerald  ; which  see.  18,  Beryl;  ice  Bt.RYL. 
19,  Schorl.  Divided  into  two  sub-species,  common  schorl 
and  tourmaline-  20,  Thuruerstone.  Colour  commonly  clove- 
brown,  of  various  degrees  of  intensity.  It  is  occasionally  found 
massive,  more  frequently  disseminated  : hut  generally  crystal- 
lised in  very  flat  and  oblique  rhombs-  Externally,  its  lustre  is 
splendent : internally  , it  alternates  from  glistening  to  shining, 
and  is  vitreous.  This  species  alternates  from  perfectly  trans- 
parent to  weakly  translucent-  It  appears  to  be  pcculiur  to  the 
primitive  mountains.  21,  Iron  Flint-  The  colour  a yellowish- 
brown,  bordering  on  liver-brown-  It  occurs  commonly  massive, 
hut  also  crystallized  in  small  equiangular  six-sided  prisms. 
Externally,  its  lustre  is  splendent,  iutcrnally  shining,  and  is 
intermediate  between  vitreous  and  resinous.  It  is  opaque, 
and  slightly  translucent  on  the  edges.  It  is  pretty  hard,  some- 
what difficultly  frangible,  and  approaching  to  heavy.  It  occurs 
in  iron  stone  veins,  and  renders  the  ore  very  difficult  of  fusion. 

22,  Quartz-  Werner  divides  this  into  five  sub-species;  ame- 
thyst, rock-crystal,  milk-quartz,  common  quartz,  nod  prase. 

23,  Hornsfonc;  which  sec.  24,  Flint-  Colour  gray,  but  with 
many  varieties-  It  occurs  massive,  in  regular  plates,  in  angu- 
lar grains,  in  globular  and  elliptical  rolled  pieces,  in  the  form 
of  sand,  and  tubercles  and  perforated-  Sometimes  it  is  crys- 
tallized, in  double  six-sided  prisms,  or  flat  double  Ibrce-sidcd 
pyramids-  Internally,  the  lustre  is  glimmering,  translucent  ou 
the  edges,  hard,  easily  frangible,  and  not  particularly  heavy. 
23.  Chalcedony.  Divided  into  two  sub-apeeies.  chalcedony 
and  cornelian ; which  sec-  Agate.  The  fossils  known  under 
this  name  are  all  rompoond  substances;  and  hence  cannot 
have  a particular  place  in  any  systematic  arrangement.  Wer- 
ner, therefore,  has  placed  them  as  a supplement  to  the  species 
chalcedony,  which  forms  a principal  constituent  part  of  them. 
See  Agate.  28,  Heliotrope;  which  see.  27,  Plasma.  The 
colour  intermediate  between  grass  and  leek-green,  am)  of  dif- 
ferent degrees  of  intensity.  It  occurs  in  indeterminable  angu- 
lar pieces  which  have  a rough  earthy  crust.  Internally  its 
lustre  is  glistening.  It  is  intermediate  between  semi-transpa- 
rent and  strongly  translucent,  hard,  brittle,  frangible  without 
great  difficulty,  and  not  particularly  heavy.  28,  Chrysopras-  29, 
Flinty  Slate.  This  has  been  divided  into  two  sub-species,  com- 
mon flinty  slate  and  Lydian  atone-  30,  Cat’s  Eye.  The  colour 
gray,  with  many  varieties.  It  occurs  in  blunt-edgcd  pieces, 
in  rolled  pieces,  and  likewise  massive.  Internally  shining; 
usually  translucent,  and  sometimes  also  semi-transparent.  It 
is  bard,  easily  frangible,  and  not  particularly  heavy.  Its  geog- 
nostic situation  is  unknown.  It  is  imported  from  Ceylon  and 
the  const  of  Malabar;  and  is  usually  cot  for  ring-stones.  Some 
of  the  varieties  are  highly  valued.  31,  Prchnile.  Colours 
various  shades  of  green,  while,  and  yellow.  It  is  sometimes 
massive,  and  sometimes  crystallized  in  oblique  four-sided 
tables.  Externally,  the  crystals  are  smooth  and  shining; 
iutcrnally,  inclining  tn  glistening  and  pearly.  It  is  translu- 
cent, sometimes  passing  into  semi-transparent,  and  transpa- 
rent: it  is  hard,  easily  frangible,  and  not  teij  heavy.  32, 
Zeolite.  This  species  is  divided  into  five  suh-spi-ries  : 1-  Mealy  ; 
2.  Fibrous;  3-  Radiated;  4.  Foliated;  6»  Cubic- zeolite.  33. 
Cross-Stone.  The  colour  is  a grayish- white.  It  occurs  crys- 
tallized cither  in  broad  rectangular  four-sided  pri«ms,  or  in 
twin  crystals.  Internal  and  external  lustre  is  shining,  inclin- 
ing to  splendent  or  glistening.  The  cross-stone  is  translucent, 
passing  to  transparent,  semi-bard,  easily  frangible,  and  not 
particularly  heavy.  It  has  hitherto  been  found  only  in  mineral 
veins,  and  in  agate  balls.  34,  Agate-Stone-  Colour  a perfect 


M I N 


DICTIONARY  OF  MECHANICAL  SCIENCE. 


M I N 


075 


■*utc  blue,  of  different  shades.  It  is  found  massive,  dissemi- 
nated, and  in  rolled  pieces.  The  lustre  is  glistering  and  glim* 
meting-  It  is  translucent  on  tho  edges,  pretty  hard,  brittle, 
easily  frangible,  and  not  particularly  heavy.  See  Agate. 

Genus  IV.  Clay. — Species  I.  Jasper.  2,  Opal.  3 Pitch  Stone. 
4,  Obsidian-  ft,  Pearl  Stone.  6,  Pumice  Stone.  7,  Felspar.  Di- 
vided into  four  sub-species;  compact,  common,  adularia,  end 
Labrador  stone.  8,  Pure  Clay.  Snow  white,  with  occasionally 
a yellowish  tinge,  it  occurs  in  kidney-shaped  pieces,  which 
hav  e no  lustre.  It  is  opaque,  soils  very  little,  adheres  slightly 
to  the  tongue,  is  light,  and  intermediate  between  soft  and  fri- 
able. Pure  clay  Is  found  immediately  under  the  soil,  accom- 
panied with  foliated  gypsum  and  selenite,  at  Halle,  in  Saxony, 
only.  0,  Porcelain  Barth.  10,  Common  Clay.  Divided  into 
six  sab-species:  I.  Loam;  2.  Potters'  clay  is  of  two  kinds, 
earthy  and  slaty:  3.  Pipe  clay  ; 4.  Variegated  clay,  commonly 
white,  red,  and  yellow,  striped,  veined,  and  spotted  : it  occurs 
massive,  is  soft,  passing  into  friable,  feels  a little  greasy,  and 
adheres  somewhat  to  the  tongue:  6.  Clay-stone,  commonly 
gray  or  red,  with  various  intermediate  tints ; 6.  Slate  clay.  1 1, 
Polier,  or  Polishing-stone.  12,  Tripoli.  13,  Aluin  Stone.  14, 
Alum  Earth.  15,  Alum  Slate.  16,  Bituminous  Shale.  17,  Draw- 
ing Slate,  or  Black  Chalk.  Its  colour  is  a grayish-black,  with 
a tinge  of  blue  ; it  occurs  massive,  is  opaque,  colours  and 
writes,  is  soft,  mild,  easily  frangible,  feels  meagre  but  fine,  and 
is  rather  light;  it  is  found  in  primitive  mountains  in  France, 
Germany,  Iceland,  Scotland,  and  the  Hebrides.  When  of  a 
middling  degree  of  hardness,  it  is  used  fur  drawing.  18,  Whet 
Slate.  19,  Clay  Slate.  20,  Lepidolite.  Colour  a kind  of  peach- 
blossom,  it  occurs  massive.  Internal  lustre  glistening;  it  is 
translucent,  soft,  easily  frangible,  and  easily  melts  before  the 
blowpipe.  Hitherto  it  has  only  been  found  in  Moravia,  whero 
it  lies  in  gneiss.  21,  Mica,  or  Glimmer.  22,  Pot  Stone.  23, 
Chloiite,  which  see.  24,  Hornblende.  25,  Basalt.  26,  Wncke. 
27,  Click  Stone.  Commonly  of  a dark  gieenish-gray  colour, 
massive,  in  regular  columns,  and  tabular  distinct  concretions, 
usually  translucent  on  tbc  edges,  brittle,  easily  frangible,  and 
when  Ktrack  with  a hammer  sounding  like  a piece  of  metal.  It 
is  said  to  belong  to  (he  floetz  trap  formation,  and  generally 
rests  on  basalt.  28,  Lava.  Divided  into  two  sub-species; 
Stag-lava  and  Taam-lava.  29,  Green  Karth.  Its  colour  is  a 
celadcn-grecn.  of  various  degrees  of  intensity  : it  occurs  mas- 
sive, in  angular  and  globular  pieces,  and  also  disseminated. 
Internally  it  is  dull,  streak  glistening,  very  soft,  easily  frangible, 
and  light.  It  is  principally  found  in  amygdaloid,  in  Saxony, 
Bohemia,  Scotland,  and  other  places,  and  is  used  by  painters. 
30,  Lithomagc.  Divided  iuto  two  sub-species ; friable  and 
indurated.  31.  Rock  Soap.  32,  Yellow  Karth.  To  the  clay 
genus,  likewise,  belong  adhesive  slate,  float-stone,  pinite,  and 
omber. 

Genus  V.  Tale  —Species  1,  Bole.  2,  Native  Talc  Earth.  3, 
Meerschaum.  4,  Fullers'  Earth-  6.  Nenphrite.  6,  Steatite.  7, 
Serpentine,  which  see  8,  Schiller  Stone.  9,  Talc.  10.  Ashes t. 
See  A mi  e st  os.  1 1,  Cjranite,  which  see.  12,  Actynolite.  Is 
divided  into  the  following  sub-species  : 1-  Asbcstous  actynolite 
is  of  a greenish-gray  colour,  ucrurs  massive,  disseminated,  and 
in  capillary  crystals;  is  internally  glisicning,  translucent  on 
the  cages,  soft,  brittle,  not  easily  frangible,  not  particularly 
heavy  : it  is  found  in  mineral  beds  in  Saxony,  and  other  parts 
of  Germany.  2-  Common  actynolite  is  generally  of  a green 
leek  colour,  passing  into  other  shades  of  the  same ; it  occurs 
massive,  and  likewise  crystallized  in  very  oblique  six-sided 
prisms,  is  splendent  externally,  semi-bard,  rather  brittle,  and 
not  easily  frangible : it  is  found  in  beds  in  primitive  mountains, 
in  Saxony,  Switzerland,  Norway,  and  Scotland.  3.  Glassy 
actynolite  is  principally  of  a mountain  green  colour,  of  various 
degrees  of  intensity. 

Genus  VI.  Calc.— Species  1,  Rock  Milk.  2,  Chalk.  Colour 
principally  of  a yellowish-white:  it  occurs  massive,  dissemi- 
nated, and  as  crust  over  Hint-  3,  Lime-stone-  Divided  into 
several  sub-species  : rii.  compact,  foliated  lime-stone,  fibrous 
lime- stone,  and  pea- stone.  4,  Schaum,  or  Foaming  Earth,  ft, 
Slate  spar.  6,  Brown  spar.  7,  Rhomb  spar.  8,  Schoalstonc. 
0,  Stink-stone.  10,  Marie.  11,  Bituminous  marie  slate.  Colour 
intermediate  between  grayish  and  brownish-black ; it  is  mas- 
sive, from  glimmerin'*  to  shining,  fragments  slaty,  usually  soft, 


not  very  brittle,  easily  frangible,  and  streak  shining:  it  is 
found  in  beds  along  with  the  oldest  floetz  Hme-sfonc,  and  con- 
tains much  copper  intermixed  with  it,  on  account  of  which  it 
is  usually  smelted  in  Thuringia.  12,  Calc  tuff.  13,  Arragonite. 
Principal  colours  are  greenish-gray  and  iron-gray:  it  occurs 
crystallized  in  perfect  equiangular  six-sided  prisms  ; the  lustro 
is  glistening,  passing  into  shining,  and  is  vitreous  ; it  is  semi- 
hard.  brittle,  not  particularly  heavy.  It  was  first  discovered 
in  the  province  of  Arragon,  whence  its  name,  imbedded  in 
gyps.  14,  Appatite.  Colours  white,  green,  blue,  and  red  ; it 
generally  occurs  crystallized,  the  radical  form  of  which  is  thu 
equiangular  six-sided  prism.  Externally  it  is  splendent,  in- 
ternally shining  and  resinous:  it  is  commonly  transparent, 
semi-hard,  brittle,  easily  frangible,  and  occurs  in  thin  veins, 
&c-  15,  Asparagus,  or  sparge!  stone.  Ifl,  Boracite.  Its  colours 
are  yellowish,  smoke  and  grayish-while,  passing  to  asparagus 
green;  it  oecnrs  in  crystallized  cubes,  with  the  edges  and 
angles  truncated,  internally  shining,  commonly  semi-transpa- 
rent, semi-hard,  brittle,  anil  easily  frangible.  17,  Finer.  See 
Fluor.  18,  Gyps.  This  is  divided  into  tho  following  sub- 
species: 1.  Gyps  earth,  of  a yellowish-white  colour,  passing 
into  some  allied  shades,  is  intermediate  between  flue  scaly, 
and  dusky,  dull,  and  feebly  glimmcrin$;,  soils  a little,  feels 
meagre  but  soft  and  fine,  and  is  light ; it  is  found,  though 
rarely,  in  gyps  countries-  2.  Compact  gyps,  is  commonly  ash- 
gray,  passing  into  smoke  and  yellowish-gray,  is  massive,  in- 
ternally dull,  feebly  translucent  on  the  edges,  very  soft,  fran- 
gible withont  great  difficulty,  and  is  employed  in  architecture 
and  sculpture,  under  the  name  of  alabaster.  3-  Foliated  gyps 
is  commonly  white,  gray,  or  red,  presenting  spotted,  striped, 
and  veined  colour  delineations.  4.  Fibrous  gyps  is  principally 
while,  gray,  and  red,  with  various  shades  of  each.  Gyps,  when 
burnt,  forms  an  excellent  cement,  and  is  used  for  many  orna- 
mental porposcs-  19,  Selenite.  20,  Cube  spar. 

Genus  VII.  Baryte. — Species  1,  Whithcrite.  2,  Heavy  spar 
or  baryte. 

Genus  VIII.  Strontian — Species  1,  Strontian-  2,  Crlestine- 
Divided  into  two  sub-species:  1.  Fibrous  celestine,  is  of  an 
intermediate  colour,  between  indigo  blue  and  bluish-gray;  it 
occurs  massive  and  in  plates,  and  also  crystallized,  shewing  a 
tendency  to  prismatic  distinct  concretions ; it  is  translucent, 
soft,  or  semi-hard,  easily  frangible,  and  pretty  heavy.  2.  Foliated 
celeslinc,  is  of  a milky-white  colour  falling  into  blue  ; it  occurs 
massive,  and  also  crystallized  in  six-sided  tallies,  intersecting 
each  other;  it  has  a glistening  lustre,  is  strongly  translucent, 
softish,  not  particularly  brittle,  easily  frangible,  and  hard-  It 
occurs  sometimes  in  sulphur  beds,  and  is  found  very  finely 
crystallised  in  Sicily,  and  near  Bristol- 

Class  II.  Fossil  Suits. — The  substances  included  in  this 
class  are  confined  to  those  which  are  found  in  a natural  state 
only  ; and  the  greater  part  of  them  appear  to  be  formed  by  tho 
agency  of  water,  air,  &c.  The  distinguishing  (diameters  of 
fossil  salts  are,  their  taste  and  easy  solution-  They  resemble 
ra.'h  other  so  closely,  that  the  term  saline  consistence  is  used  to 
express  whatever  relates  to  hardness,  tenacity,  and  frangibility. 

Species  1,  Natron,  or  natural  soda.  2,  Natural  nitre-  J, 
Natural  rock-salt.  4,  Natural  sal-ammuniac.  ft,  Natural  Epsom 
salt-  6,  Natural  Glauber  salt.  7,  Natural  alum.  8,  Hair  salt. 
9,  Rock  butter-  Colour  light  yellow,  or  grayish-white;  it 
occurs  massive  and  tuberose,  is  translucent,  has  a saline  con- 
sistence, a sweetish  sour  astringent  taste,  and  feels  a little 
greasy.  It  oozes  out  of  Assures  of  rocks  of  alum  slate,  and  is 
found'  in  Lusatia,  Thuringia,  Denmark,  Siberia,  and  near 
Paisley  in  Scotland-  10,  Natural  vitriol-  Divided  into  the  sub- 
species: iron,  copper,  and  zinc  vitriol.  Borax,  though  so  well 
known  by  nitmc,  is  without  a place  in  the  Wernerian  system, 
as  it  is  uncertain  whether  or  not  it  occurs  in  a solid  state ; 
most  probably  it  occurs  only  in  solution  in  certain  lakes-  The 
new  genus  stallite,  of  which  only  one  species,  cryolite,  bas 
been  found  in  Greenland,  comes  under  this  head. 

Class  III.  Inflammable  Fossils • — Fossils  belonging  to  this 
dass  arc  light,  brittle,  mostly  opaque,  yellow,  brown,  or  black, 
seldom  crystallized,  and  nover  reel  cold.  They  fire  more  neatly 
allied  to  the  metallic  than  to  the  earthy  or  saline  classes. 

Genus  I-  Snlphur.— Species  1,  Natural  sulphur. 

Genus  II-  Bituminous — See  Bitlmln  and  Coal. 
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Genas  III-  Graphite. — Species  1,  Glance  coal.  Divided  into 
two  sub-species:  conchoidnl  and  slaty.  3,  Graphite,  containing 
two  sub-specics,  scaly  and  compact  graphite.  3,  Mineral  char* 
coal.  Colour  a grayish-black  : it  occurs  in  small  angular  and 
somewhat  cubical-shaped  pieces,  is  glimmering,  with  a silky 
lustre,  soils  strongly,  is  soft,  and  light.  It  is  found  in  thin 
layers  in  different  kinds  of  coal,  and  is  widely  disseminated. 

Genus  IV.  Resin,—  Species  1.  Amber;  which  is  divided  into 
the  sub-species : 1.  While ; 2-  Yellow  amber.  3,  Honey-stone. 
IfelUtft. 

Class  IV.  Mriallic  Fottilt.—  Genns  I.  Platina.  Species  I, 
Native  platina. 

Genus  II.  Gold.— Species  1,  Native  gold.  Divided  into 
three  suh-specirs : 1.  Gold-yellow  native  gold;  3.  Brass-yel- 
low native  yellow  ; 3.  Grayish-yellow  native  gold. 

Genus  III.  Mercury. — Species  1,  Native  mercury,  or  quick- 
silver. 3,  Natural  amalgam.  3.  Mercuriul  horn-orc,  or  cor- 
neous mercury.  4,  Mercurial  liver  ore,  or  mercurial  hepatic 
ore.  5,  Cinnabar. 

Genus  IV.  Silver. — Species  1,  Native  silver.  3,  Anlimonial 
silver.  3,  Arsenical  silver.  4,  Corneous  silver  oie,  or  horn 
ore.  5,  Silver  black.  G,  Silver  glance.  7,  Brittle  silver  glance. 
8,  Red  silver  ore.  9,  While  silver  ore.  10,  Black  silt  er  ore. 

Genus  V.  Copper.— Species  1,  Native  copper.  3,  Copper 
glance.  3,  Variegated  copper  ore.  Colour,  when  dug,  inter- 
mediate between  copper-red  and  pinchbeck-brown,  hut  it  soon 
becomes  tarnished:  it  occurs  niassivo,  disseminated  in  plates, 
membranes,  and  crystallized  in  octahedrons.  4,  Copper  pyrites. 
5.  White  copper  ore.  G.  Gray  copper  ore,  or  Fohl  ore.  Com- 
mon colour  steel-gray:  it  occurs  massive,  disseminated,  and 
also  crystallized  in  tetrahedrons,  octahedrons,  and  garnet 
dodecahedrons.  7,  Copper  black.  8,  Red  copper  ore.  9,  Tile 
ore.  10,  Copper  azure-  11,  Melachitc.  12,  Copper  green- 
Colour  verdigris  green,  of  different  degrees  of  intensity.  13, 
Iron-shot  copper  green-  14,  Copper  emerald.  15,  Copper 
mien.  Emerald-green  colour:  it  occurs  massive,  disseminated, 
and  occasionally  crystallized  in  very  thin  six-sided  tables ; it 
is  soft,  sectile,  not  very  brittle,  nor  particularly  heavy;  and 
has  hitherto  been  found  only  in  veins  in  Cornwall,  where  it 
passes  under  the  unscientific  name  of  folintic  arseniato  of  cop- 
per- 16,  Lenticular  ore-  17,  Olivo  ore-  Mountain  blue- 

Genus  VI.  Iron- — Species  1,  Native  iron-  Is  of  it  light  steel- 
gray  colour,  inclining  to  silver-white:  it  has  hitherto  been 
found  only  ramose;  internally  it  is  intermediate  between 
glimmering  and  glistening,  with  a perfect  metallic  lustre,  and  a 
hackly  fracture:  it  is  between  soft  and  semi-hard,  perfectly 
malleable,  common,  flexible,  difficultly  frangible,  and  uncom- 
monly heavy.  Hitherto  it  has  been  found  only  in  loose  masses 
on  the  sarfacc  of  the  earth,  and  is  a rare  production.  2.  Iron 
pyrites.  3,  Magnetic  pyrites.  4,  Magnetic  iron-stone.  Com- 
mon magnetic  iron-stone  is  of  an  iron  black-colour:  is  mas- 
sive, disseminated,  and  also  crystallized  in  cubes,  octahedrons, 
and  garnet  dodecahedrons,  and  rectangular  four-sided  prisms. 
It  is  extremely  shining;  internally  between  splendent  and 
glistening,  with  a metallic  lustre;  is  intermediate  between 
hard  and  semi-hard,  brittle  and  heavy.  It  occurs  most  fre- 
quently in  primitive  mountains.  When  pure  it  affords  moat 
excellent  bar  iron.  5,  Iron  glance.  Common  iron  glance  is 
usually  of  a dark  steel  gray  colour,  with  several  different 
shades ; it  commonly  occurs  massive  and  disseminated,  and 
also  crystallized  in  flat,  double,  three-sided  pyramids,  and  in 
double  three-sided  pyramids.  It  offers,  when  smelted,  an 
excellent  malleable  iron-  6,  Red  iron-stone-  Red  iron  froth. 
The  colour  is  intermediate  between  cherry- red  and  brownish- 
red  ; it  occurs  commonly  friable,  massive,  sometimes  coating 
and  disseminated,  and  is  composed  of  scaly  particles,  which 
arc  glimmering,  and  have  a semi-metallic  lustre.  7,  Brown 
iron-stone.  Brown  iron  froth  is  of  an  intermediate  colour 
between  steel-gray  and  clove-brown,  and  is  between  friable 
and  solid;  it  occurs  massive,  coating,  spumous,  &c.,  and  is 
composed  of  scaly  particles,  shining  and  glistening,  with  a 
metallic  lustre.  It  soils  strongly,  feels  greasy,  and  is  very 
light-  It  is  commonly  fonnd  lining  dusty  cavities-  8,  Sparry 
iron-stone.  The  principal  colour  is  a light  yellowish-gray, 
which,  on  exposure  to  the  air  or  heat,  changes  into  brown  or 
black;  it  occurs  manive,  disseminated  with  pyramidal  im- 


pressions, in  plates,  and  crystallized.  It  is  chiefly  confined  to 
the  primitive  ami  flnetz  mountains.  9,  Black  iron-stone.  10, 
Clay  iron-stone-  Reddle  is  of  a light  brownish-red,  passing 
info  a cherry-red : it  orcurs  only  massive ; soils  strongly,  and 
writes,  is  sectile,  easily  frangible,  and  rather  heavy.  It  is 
chiefly  found  in  the  newer  clay-statc,  in  Germany  and  Siberia. 
The  coarser  varieties  arc  used  by  the  carpenter,  lire  finer  by 
the  painter,  under  the  name  of  red  chalk.  1 1,  Bog  iron  ore. 
12,  Blue  iron-earth.  13,  Green  iron-earth-  Friable  green  iron- 
earth  is  of  a siskin-green  colour;  occurs  massive  and  dissemi- 
nated, is  more  or  less  cohering,  soft,  fine,  easily  frangible, 
and  intermediate  between  particularly  heavy  and  heavy.  14, 
Cube  ore- 

Genus  VII.  Lend.— Species  I.  Lead  glance.  Common  lead 
glance  is  of  a fresh  lead-gray  colour,  of  different  degrees  of 
intensity  ; it  occurs  massive,  dis Nominated,  in  membranes,  &c-, 
nnd  also  crystallized  in  cubes,  octahedrons,  four-sided  prisms, 
six-sided  prisms,  and  three-sided  tables-  It  is  soft,  sectile. 
externally  easily  frangible,  and  uncommonly  heavy,  and  is 
found  in  veins  and  beds  in  primitive,  transitive,  and  floetz 
mountains.  It  is  roost  frequently  worked  as  an  ore  of  lend,  hut 
sometimes  as  an  ore  of  silver.  2,  Blue  lead  ore.  3,  Brown 
lend  ore-  4,  Black  lead  ore-  5.  White  lead  ore.  0.  Green 
lead  ore-  7,  Red  lead  ore.  8,  Yellow  lead  ore*  9,  Lead  vitriol, 
or  vitriol  of  lead.  10,  Lead  earth. 

Genus  VI 1 1.  Tin- — Species  1,  Tin  pyrites-  2,  Tin  stone-  3. 
Cornish  tin  ore,  or  wood  tin. 

Genus  IX.  Bismuth. — Species  1,  Native  bismuth.  3,  Bis- 
muth glance,  of  a light-gray  lead-colour.  3,  Bismuth-ochre,  of 
a straw-yellow  colour  passing  into  other  neighbouring  shades- 

Genus  X.  Zinc. — Species  I,  Blende-  2,  Calamine- 

Genus  XL  Amimony. — Species  1,  Native  antimony-  2, 
Gray-  3,  Black-  4,  Red-  5,  White  antimony  ore-  6,  Anti- 
mony-ochre. 

Genus  XII-  Cobalt— Species  1,  W'hite  cobalt  ore-  2.  Gray 
cobalt  ore-  3,  Cobalt  glance.  The  colour  is  of  a silver-white, 
slightly  inclining  to  reddish:  it  is  commonly  massive  and  dis- 
seminated, sometimes  crystallized  in  different  forms  : is  exter- 
nally splendent,  internally  between  shining  and  glistening,  and 
has  a metallic  lustre-  It  is  semi-hard,  brittle,  not  very  easily 
frangible;  and  when  struck  with  steel,  emits  an  arsenical 
smell.  It  is  found  in  veins  in  various  formations,  in  the  dif- 
ferent mine  countries  of  the  continent  of  Europe;  and  from  it 
the  greatest  part  of  tbe  cobalt  in  commerce  is  obtninod,  which 
is  highly  useful  in  the  manufacture  of  glass,  and  as  a pigment. 
4,  Black  cobalt  ore-  5,  Brown  cobalt  ochre.  0,  Yellow'  cobalt 
ochre-  7,  Red  cobalt  ochre- 

Genus  XIII-  Nickel. — Species  1,  Copper  nickel-  2,  Nickel 
ochre. 

Genus  XIV-  Manganese — The  three  species  are,  1-  Gray  ; 

2.  Black  ; 3-  Red  manganese  ore- 

Genus  XV-  Molybdcna — Species  1,  Molybdcna. 

Genus  XVI-  Arsenic — Species  1,  Native  arsenic-  2,  Arsenic 
pyrites.  3,  Orpiment-  4,  Arsenic  bloom- 

Genus  XVII.  Scheelc. — Species  I,  Tungsten-  2,  Wolfram- 

Genus  XVIII-  Mcnachine — Species  I,  Mcnacbanite.  2, 
Octahcdritc.  3,  Rutile.  4,  Nigrine-  5,  Iscrinc. 

Genua  XIX.  Uran — Species  1,  Pitch  ore-  2,  I ran  mica 

3,  Uran  ochre- 

Genus  XX-  Sylvan — Species  1,  Native  sylvan.  2,  Graphic 
ore-  3,  Yellow  sylvan  ore-  4,  Black  sylvan  ore- 

Genus  XXI-  Chroma- — Species  1,  Acicular,  or  needle  ore. 
Its  colour  is  dark  steel-gray : occurs  in  imbedded  acicular 
crystals;  internally  shines  with  a metallic  lustre,  is  soft,  not 
very  brittle,  heavy,  and  is  always  accompanied  with  chrome 
ochre,  and  sometimes  with  native  gold-  It  is  found  in  Siberia. 
2,  Chrome  ochre.  It  is  of  a verdigris  green,  passing  through 
several  neighbouring  shades : it  occurs  massive,  disseminated, 
and  in  membranes ; is  dull,  soft,  not  very  heavy,  and  is  found 
with  the  preceding  species. 

For  the  various  forms  which  minerals  are  found  under,  see 
Crystallization. 

MINIATURE,  a delicate  kind  of  painting  distinguished  by 
tbc  smallness  of  the  figures,  its  being  performed  with  dots  or 
points  instead  of  lines;  by  the  faintness  of  tbe  colouring;  and 
by  its  being  usually  done  on  vellum.  Stt  Paintino. 
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MINISTER,  in  Theology,  a person  who  preaches,  performs 
religious  worship  in  public,  administers  the  sacrament,  & c. 

Minister  of  State , a person  to  whom  a sovereign  prince 
intrusts  the  administration  of  the  government. 

M i sister,  Foreign,  is  a person  sent  into  a foreign  country 
to  manage  the  affairs  of  his  province,  or  of  the  state  to  which 
he  belongs.  Of  these  there  arc  two  kinds:  those  of  the  first 
rank  are  ambassadors  and  envoys  extraordinary,  who  repre- 
sent the  persons  of  their  sovereigns.  The  ministers  of  the 
■cenrnl  rank  are  the  ordinary  residents. 

MINIUM,  in  the  Arts,  red  lead  and  oxide  of  lead. 

MINOR,  in  Law,  is  an  heir,  either  male  or  female,  before 
arriving  at  the  age  of  twenty-one  ; during  their  minority,  minors 
are  usually  incapable  of  acting  for  themselves,  in  a legal  point 
of  view. 

M i nor.  in  Logic,  the  second  proposition  of  a syllogism. 

MINSTREL,  in  ancient  customs,  certain  persons  who  com- 
bined the  character  of  poet  and  musician,  and  whose  profes- 
sion it  was  to  wander  about  the  countries  they  inhabited,  sing- 
ing panegyrical  songs  and  verses  on  their  occasional  benefac- 
tors. accompanying  them  with  some  musical  instrument. 

MINT,  the  place  in  which  the  king’s  money  is  coined.  See 
Coinage.  Thcro  were  anciently  mints  in  almost  every  county 
in  England  ; but  the  only  mint  at  present  in  the  British  domi- 
nions, is  that  in  the  Tower  of  London.  The  officers  of  the 
mint  are,  1.  The  warden  of  the  mint,  who  is  the  chief ; he 
oversees  the  other  officers,  and  receives  the  bullion.  2.  The 
master  worker,  who  receives  bullion  from  the  warden,  causes 
it  to  be  melted,  delivers  it  to  the  money ers;  and  when  it  is 
coined,  receives  it  again.  3.  The  comptroller,  who  is  the 
overseer  of  all  the  inferior  officers,  and  sees  that  all  the  money 
is  made  to  the  just  assize.  4.  The  assay  master,  who  weighs 
the  gold  and  silver,  and  secs  that  it  is  according  to  the  stand- 
ard. 6.  The  two  auditors,  who  take  the  accounts.  6.  The 
surveyor  of  the  molting,  who,  after  the  assay  master  has  made 
trial  of  the  bullion,  sees  that  it  is  cast  out,  and  not  altered 
after  it  is  delivered  to  the  meltcr.  7.  Thc  engraver,  who 
engraves  the  stamps  and  dies  for  the  coinage  of  the  money. 
H.  The  clerk  of  the  irons,  who  sees  that  the  irons  are  clean  and 
fit  lo  work  with-  9.  The  meltcr,  who  melts  the  bullion  before 
it  be  coined.  10.  The  provost  of  the  mint,  who  provides  for 
and  oversees  ail  the  money  ers.  11.  The  bianchers,  who 
anneal  and  cleanse  the  money.  12.  The  moneyers;  some  of 
whom  forge  the  money,  some  share  it,  some  round  and  mill  it, 
and  some  stamp  and  coin  it.  13.  The  porters,  who  keep  the 
gate  of  the  mint. 

Mint,  was  also  a pretended  place  of  privilege,  in  South- 
wark, near  the  King's  Bench,  put  down  by  statute.  If  any 
persons,  within  the  limits  of  the  mint,  shall  obstruct  any  officer 
in  the  serving  of  any  writ  or  process.  Jke.  or  assault  any  per- 
son therein,  so  as  he  receive  any  bodily  hurt,  the  offender 
shall  be  guilty  of  felony,  and  be  transported  to  the  plantations, 
&c.  stat.  9.  Geo.  I. 

Process  of  Coining  tti  the  Royal  Mint- — The  process  of  melting 
silver,  at  tbc  rojnl  mint,  is  a recent  invention,  and  a very  great 
improvement.  The  usual  mode  was  to  melt  it  into  black  lead 
pots,  and  a considerable  coinage  of  tokens  for  the  Bank  of  Ire- 
land was  performed  with  the  meltings  done  in  this  way.  The 
importations  being  entirely  Spanish  dollars,  and  (he  tokens  of 
that  standard,  the  meltcr  could  easily  melt  them  in  quantities 
of  QOlbs.  troy,  which  was  done.  The  inconvenience  of  this 
mode  was  severely  felt,  because  ingots  of  silver  of  various  qua- 
lities could  not  be  imported  for  coinage,  from  the  dilfiru'ty  of 
not  being  able  to  blend  several  together  in  one  pot,  so  as  to 
produce  the  proper  standard  of  our  money.  So  sensible  was 
government  of  this  imperfection  in  the  mint,  that  in  the  year 
1777.  Mr.  Alchorne,  then  master’s  assay-master,  was  sent  to 
visit  the  mints  of  Paris,  Rouen,  Lille,  and  Brussels,  and  to 
collect  information  as  to  the  arts  of  coining  practised  in  those 
mints,  and  particularly  the  art  of  melting  silver  in  large  quan- 
tities. Alchorue's  intimate  knowledge  of  the  English  mint,  to- 
gether with  his  extensive  knowledge  ns  a practical  chemist, 
well  fitted  him  for  the  undertaking;  and  his  observations  on 
the  coin  and  coinage  of  France  and  Flanders  are  creditable 
to  both  his  judgment  and  know  ledge. 

It  is  worthy  of  remark,  that  if  is  on  record  in  the  books  of  the 
70. 


mint,  that  in  the  recoinagc  of  William  III.  the  pots  of  silver 
weighed  400  pounds  troy  and  upwards;  but  every  trace  as  to 
bow  this  quantity  of  silver  was  melted  is  completely  lost ; and 
it  is  only  conjectured  that  it  was  done  in  pots  made  of  w rought 
iron.  But  not  a vestige  of  a melting  furnace,  fitted  for  such  n 
purpose,  is  to  be  found  in  the  Tower,  nor  a single  record  of  the 
met  nod  then  practised. 

In  1758  sonic  trials  for  melting  silver  in  w rought  iron  pots 
took  place,  by  means  of  a blast  furnace;  but  they  were  found 
so  laborious,  inconvenient,  and  profitless,  os  to  cause  the  pro- 
cess to  be  abandoned.  lu  1787,  when  some  silver  was  import- 
ed into  the  mint  for  coinage,  new  experiments  were  made  by 
the  laic  deputy  master  and  worker,  Mr.  Morrison,  who  con- 
ducted the  meltings.  A blast  furnace  was  again  tried  and 
abandoned.  He  next  attempted  to  melt  the  silver  in  largo 
black  lead  pots,  containing  from  190  to  120 lbs.  troy  ; but  the 
repeated  breaking  of  the  pots,  although  it  was  attempted  to 
guard  them  by  outside  luting,  proved  a great  interruption  to 
the  business,  and  serious  loss  to  the  metier.  Trial,  indeed, 
was  made  with  cast-iron  pots,  bat  these  were  found  subject  to 
melt,  and  the  iron  got  mixed  with  the  silver.  The  work  too 
was  continually  stopped  by  the  king's  assayer,  in  consequence 
of  the  metal  not  being  of  the  proper  standard,  it  being  always 
refined  by  the  process  of  melting,  and  lading  it  with  ladles  from 
the  pot. 

Independently  of  these  considerations,  great  difficulty  arose 
at  the  office  in  arranging  the  potting  previous  to  the  operation. 

-The  practice  pursued  at  the  mint  to  reduce  the  metal  lo  stand- 
ard, of  combining  and  blending  the  various  ingots  of  better 
and  inferior  qualities,  adding  w hat  little  portion  of  alloy  or 
fine  metal  might  be  necessary  to  ohtnin  accuracy,  rendered  it 
impossible,  where  the  ingots  weighed  from  CO  to  80 lbs.  troy,  to 
put  them  of  a weight  not  exceeding  100  lbs.  It  therefore  be- 
came necessary,  in  the  first  place,  to  reduce  the  larger  descrip- 
tion of  ingots  to  a smaller  size  by  melting,  and  these  were  again 
weighed  in  the  office  of  receipt.  Hence  a double  operation 
took  place,  occasioning  additional  labour,  waste,  and  expense 
to  the  meltcr,  and  requiring  extraordinary  trouble  nud  at- 
tendance on  the  part  of  the  office.  It  was  very  obvious  that 
this  mode  of  conducting  the  silver  meltings  was  extremely  de- 
fective, and  was  in  consequence  abandoned.  The  next  expe- 
riments made  were  with  a reverberatory  furnace,  built  after  the 
model  of  those  used  in  the  Lille  mint.  But  no  better  success 
attended  these  trials,  and  the  process  was,  as  in  former  cases, 
abandoned.  The  imperfection  liere  arose  from  the  great  refine- 
ment of  the  silver  in  the  melting,  by  the  oxidation  of  the  alloy, 
and  which  the  usage  of  the  British  mint  docs  not  allow  the 
meltcr  to  supply,  as  in  the  French  mints.  In  the  French  mints, 
as  soon  as  the  silver  is  in  fusion,  a sample  is  taken  out  and 
assayed,  and  copper  is  added  in  the  proportion  to  the  refine- 
ment of  the  melted  silver,  (which  is  kept  in  fusion  while  the 
assay  is  making  ;)  the  whole  is  well  stirred,  and  immediately 
laded  out  and  cast  into  bars.  In  1795  and  1798,  several  farther 
trials  were  made  by  Morrison,  who  was  indefatigable  in  his  en- 
deavours to  perfect  his  department,  with  a view  to  attain  the 
object  so  much  desired — that  of  melting  large  quantities  of  sil- 
ver at  once,  without  producing  so  much  waste  and  refinement 
in  the  metal.  In  these  experiments  he  tried  three  furnaces, 
each  of  a different  construction;  and  thongh  he  was  much 
nearer  his  point,  there  was  still  an  imperfection,  arising  from 
the  mode  of  dipping  out  the  metal  from  the  pot  with  ladles, 
which  chiHed  the  metal,  and  rendered  the  process  extremely 
laborious  and  tedious. 

No  new  experiments  were  made  until  the  year  1804.  Mr. 
Morrison  having  died  in  1803,  was  succeeded  by  bis  sou  in  the 
office  of  deputy  master  and  worker  of  the  mint.  The  extreme 
scarcity  and  defective  state  of  the  silver  ooin  at  this  lime, 
arising  from  the  defective  state  of  the  melting  department, 
urged  Morrison  to  renew  the  experiments  of  his  father.  In 
following  these  experiments,  Mr.  Morrison  had  in  vjpw  the 
construction  of  a furnace  adapted  for  the  use  of  cast  iron  pots, 
the  use  of  pots  of  a size  capable  of  melting  from  400  to  500  lbs. 
troy,  at  one  charge— the  adaption  of  such  machinery  as  would 
supersede  the  clumsy  and  wasteful  process  of  lading  the  silver 
from  the  pots  when  melted — and  lastly,  the  introduction  of  thu 
use  of  moulds  made  of  cast-iron,  in  place  or  those  llicu  used  tu 
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flic  mint,  and  which  were  made  of  sand.  In  all  these  objects 
Mr.  Morrison.  highly  to  his  credit,  perfectly  succeeded;  and 
I lie  silver  inciting:  department  of  the  new  mint  was  constructed 
according  to  the  furnace  first  used  in  the  experiments  which  led 
to  such  a satisfactory  result.  The  whole  has  been  in  use  since 
IHII.  and  the  department  is  capable  of  melting,  with  ease. 
lO.OOOlb*.  troy  of  silver  daily,  as  was  done  for  several  months 
during  the  late  rccoinagc  (li*17).  Before  we  give  • description 

of  the  apparatus  for  Hatting,  rolling,  or  laminating  the  silver, 
we  shall  proceed  to  describe  the  machinery  and  furnaces  of  the 
silver  melting  department. 

The  engraving  illustrative  of  this  article  exhibits  a pcrspec- 
tive  view  of  the  machine  fur  casting  ingots  of  silver. 

In  the  plate,  fig.  1,  A A are  the  furnaces  in  which  the  inetal 
is  melted.  These  arc  the  nir  furnaces,  built  of  fire  brick,  in 
the  usual  manner  of  melting  furnaces;  but  to  render  them  more 
durable,  the  brick  work  is  eased  in  cast-iron  plates,  which  arc 
put  together  with  screws.  11 11  arc  the  covers  to  the  furnace  ; 
they  are  held  down  to  the  top  plate  of  the  furnaces  by  r single 
screw  pin  for  each  ; and  on  the  opposite  side  of  the  cover,  a 
handle  a is  fixed.  By  pushing  this  handle,  the  cover  is  moved 
sideways  upon  its  centre  pin.  >o  as  to  remove  it  from  the  fur- 
nace mouth.  A roller  is  fitted  to  the  cover,  to  run  upon  the  top 
plate  and  render  the  motion  easy. 

The  inteiiur  figure  of  each  furnace  is  circular.  30 inches  deep, 
and  ‘21  in  diameter;  the  bottom  is  a grate  of  east  iron  bars 
(each  bar  being  moveable)  to  admit  the  air.  Upon  the  grate 
is  placed  a pedestal  or  stnnd  of  cast-iron,  of  n concave  shape,, 
rovi  red  an  inch  thick  with  coke  or  charcoal  dust,  and  upon 
which  the  pot  is  placed  in  which  the  silver  is  melted.  The  pc- 
dc.vtal  is  nearly  two  inches  thick, and  is  fully  two  inches  broad- 
er in  diameter  than  the  pot,  the  object  ol  which  is  to  protect 
the  hip  of  the  pot  from  the  very  high  heat  which  the  current  of 
nir,  ascending  through  the  grate,  w hen  the  furnace  is  at  work, 
creates,  and  which  would  otherwise  melt  the  pot.  This  precau- 
tion is  essentially  necessary,  from  the  pedestal  raising  the  pot 
so  considerably  above  the  grate,  and  from  its  being  entirely 
surrounded  by  the  lire  in  (he  furnace.  If  the  furnace,  however, 
is  properly  tnauaged,  there  is  no  risk  of  melting  the  pot.  On 
the  top  or  mouth  of  the  pot  is  placed  a muffle,  which  is  a ring 
of  cast  iron  six  inches  deep,  made  to  lit  neatly  into  the  mouth 
of  the  pot;  the  use  of  this  muffleia  similar  to  that  used  in  melt- 
ing. gold  to  give  a greater  depth  of  fuel  iu  the  furnace  than  the 
mere  length  of  the  pot,  and  which  gives  a greater  degree  of  per- 
fection to  the  process.  The  muffle  is  also  extremely  conveni- 
ent, by  giving  a dcplli  to  the  pot,  if  we  may  so  speak,  which 
enables  ingots  of  silver  to  be  charged,  which  arc  longer  than 
the  depth  of  the  interior  of  the  pot.  The  top  of  the  ring  or 
muffle  is  covered  with  a plate  of  cast  iron,  to  prevent  the  fuel 
from  falling  into  the  pot,  and  secure  the  metal  from  the  action 
of  the  aiinusphciic  air  when  in  fusion.  Each  furnace  has  a Hue 
nine  inches  wide  and  six  inches  deep.  The  Hue  is  four  inches 
from  the  top  of  the  furnace,  and  proceeds  in  a horizontal 
direction,  and  extends  to  the  Due  C,  which  is  nine  inches 
square,  and  is  carried  up  in  a sloping  direction  to  the  stack  or 
chimney,  which  is  *15  feet  high  from  the  grate  of  the  furnace. 

When  the  furnace  doors,  U 11,  are  closed,  the  current  of  air 
w hich  enters  at  the  grate  ascends  through  the  body  of  the  fur- 
nace, and  causes  the  fuel,  which  is  coke,  and  which  surrounds 
lire  melting  pot,  to  burn  very  intensely.  The  degree  of  heat 
wanted,  however,  is  very  nicely  regulated  by  a damper,  which 
is  fixed  in  the  flue  of  each  furnace,  and  exactly  fitting  the 
square  of  the  floe,  so  that  any  portion  of  draught  can  be  given 
to  the  furnace  that  may  be  w unted.  The  damper  is  a plate  of 
wrought  iron,  fixed  in  a frame,  and  is  easily  moved  in  and  out, 
so  as  to  increase  or  diminish  the  size  of  the  flue.  It  is  fixed  in 
the  brick-work  of  the  sloping  flue  C.  about  18  inches  above 
the  top  of  the  furnace.  The  furnace  doors  B have  small  holes 
iu  them  to  look  into  the  furnace:  these  arc  closed  hy  stoppers 
or  plugs  of  cast  iron.  When  the  furnace  is  put  to  work,  it  is 
lighted  hy  some  ignited  charcoal  being  put  upon  the  grate  and 
around  the  pot  (for  the  pot  is  always  in  its  place  before  the  fire 
is  lighted) ; upon  the  charcoal  about  three  inches  deep  of  coke 
is  put ; the  door  U is  shut,  and  the  damper  is  pulled  out  about  , 
two  inches.  When  the  coke  is  ignited,  a similar  quantity  is 
put  on,  and  so  continued  until  the  furnace  is  filled  with  ignited 


coke.  The  object  of  this  precaution  is  lo  prevent  the  cracking 
of  the  cast  iron  pot  by  being  too  suddenly  healed  ; and  it  is 
generally  about  two  hours  before  the  pot  can  he  brought  lo  a 
charging  heat,  to  do  it  with  perfect  safely.  Before  the  silver 
is  charged,  the  pot  is  heated  a bright  red  ; it  is  then  examim'd 
lo  see  if  it  hnscruckcd  in  bringing  up,  us  it  is  technically  called. 
This  is  done  hy  placing  a cold  iron  to  ol  of  considerable  thick- 
ness in  the  centre  of  the  pot,  which  immediately  renders  any 
crack  visible  to  the  eye.  When  satisfied  that  the  pot  i<  sound, 
the  silver  is  charged  into  the  pot.  Willi  the  silver  is  pu*  into 
the  pot  a small  quantity  of  coarsely  grained  charcoal  powder, 
which  coats  the  inner  surface  of  the  put,  and  prevents  the  sil- 
ver from  adhering  to  it.  When  the  silver  is  brought  to  the 
fusing  point,  the  quantity  of  charcoal  is  increased,  until  it  is 
nearly  half  an  inch  deep  on  the  surface  of  the  silver,  and  which 
keeps  the  silver  as  much  as  possible  from  the  action  of  the  com- 
mon air,  and  prevents  that  destruction  of  the  alloy  which  would 
otherwise  cause  a considernide  refinement  in  the  metah  When 
the  silver  is  completely  and  proper!)  melted,  it  is  well  slirred 
with  an  iron  stirrer,  so  as  to  make  the  whole  mass  of  one  uni- 
form standard  quality.  The  pot  is  then  taken  out  of  the  fur- 
nace by  the  crane,  and  conveyed  to  the  pouring  machine,  by 
which  its  contents  are  poured  into  the  ingot  moulds. 

Fig.  2,  is  the  crane,  it  is  supported  by  a strong  column  of 
cast-iron,  X,  which  is  firmly  lived  in  masonry  beneath  the  Hour. 
The  gibbet  of  the  crane  marked  W Y.  is  cast  in  one  piece  ; it 
has  a collar  nt  r.  which  fils  upon  a pivot  formed  at  the  upper 
end  of  the  column  X.  At  the  lower  pait  of  the  gib  is  a collar 
which  embraces  the  column  near  its  base.  On  these  two  sup- 
ports the  gib  turns  freely  round,  so  that  its  extremity  W may- 
be placed  over  cither  of  the  furnaces  B H.  The  wheel  work  of 
the  crane  is  supported  in  two  frames  : s,  which  arc  fixed  to  the 
gib  by  three  bolts  ; it  consists  of  a cog  wheel  c upon  the  end  of 
the  barrel,  on  which  the  chain  winds  ; and  a pinion  b,  which 
gives  motion  to  the  cog  wheel.  The  axis  of  the  pinion  lias  n 
winch  or  handle,  a,  at  each  end,  to  turn  it  round.  The  chain  r/, 
from  the  barrel,  is  carried  up  over  the  pulley  at  c,  which  is  tit- 
led in  a part  of  (hr  gib  immediately  over  (lie  pivot  at  the  top  of 
the  column  X.  The  chain  then  passes  over  the  pulley  W,  at 
the  cud  of  the  gib,  find  has  the  tongs  V T suspended  to  it. 
These  are  adapted  to  take  up  the  pot  between  the  hooks  or 
claws  T,  at  the  lower  ends.  The  two  limbs  are  united  by  a 
joint  like  shears,  and  the  upper  ends  V are  connected  with  u 
great  chain  l*y  a few  links.  The  pot  has  a projecting  rim 
round  the  edge,  and  the  tongs  take  this  rim  to  lift  the  pot  out 
of  the  furnace.  The  pot  being  wound  round  to  the  required 
height  by  turning  the  haudlc  a,  the  gib  of  the  crane  is  sw  ung 
round,  to  bring  the  pot  over  the  pouring  machine,  and  it  is 
lowered  down  into  it,  for  the  convenience  of  swinging  the  crane 
round  n worm  which  is  fixed  upon  the  column  X at  O,  and  a 
worm  or  endless  screw  is  mounted  in  the  frame  r,  lo  woik  in 
the  teeth  of  the  wheel.  The  screw,  being  turned  by  a w inch  on 
the  end  of  its  spindle,  will  cause  the  gib  (o  move  round  on  ihc 
column. 

Fig.  3 of  the  engraving  represents  that  part  of  the  pouring 
machine  in  which  the  pot  is  placed  ; in  is  an  axis,  which  is 
mounted  in  the  frame  of  fig.  1,  hy  the  pivots  at  its  ends.  To 
this  axis  Is  fixed  a cradle,  which  receives  the  pot-  The  cradle 
is  joined  together  so  M (0  open  und  shut,  and  the  screw  m 
draws  the  parts  together  until  they  lit.  To  the  pot  « there  is 
fixed  an  arched  rack  L,  forming  a continuation  of  thu 
principal  barB  of  the  cradle.  When  the  cradle  is  in  its  place, 
as  in  fig.  1,  the  rack  L is  engaged  by  a pinion  K,  and  can 
thereby  be  elevated  to  pour  out  the  metal  at  a lip  or  spout, 
which  is  made  at  (he  edge  of  the  pot  for  the  purpose.  The  axis 
of  the  pinion  K is  turned  by  means  of  the  winch  D,  with  a train 
of  wheels,  D,  E;  F,G;  I,  H ; and  K.  The  man  who  (urns  this 
winch  stands  before  the  pot,  so  as  to  see  what  he  Is  doing. 
The  frame  of  the  pouring  machine  is  sufficiently  evident  from 
the  figure.  It  is  so  made  ns  to  leave  an  open  space  beneath 
for  the  carriage,  fig.  5,  containing  the  ingot  moulds. 

Fig.  4.  is  a separate  view  of  a pair  of  ingot  moulds,  the 
two  narts,  R and  8.  put  together  and  form  a complete 
mould,  as  shewn  in  fig.  5.  The  upper  edge  of  the  mouth  is 
a little  enlarged,  to  facilitate  the  pouring  of  the  metal.  The 
moulds  are  made  of  cast-iron.  The  part  R has  the  bottom 
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aud  one  side  formed  on  il,  nnd  the  other  half,  S,  lias  one  ! 
aide  formed  on  it.  Before  the  moulds  are  used,  they  are 
heated  in  an  iron  closet,  which  lias  (lues  surrounding1  it,  and  < 
they  are  then  rubbed  on  the  inside  with  linseed  oil. 

P Q.  lig.  1,  is  the  carriage  into  which  a row  of  these  moulds 
is  placed,  as  shewn  aid.  and  they  are  screwed  up  close  by  two 
screw  s p p,  so  as  to  hold  them  tight ; the  moulds  rest  upon  a 
plate  which  is  suspended  by  screws  «/,  at  each  end,  and  can 
by  that  means  be  raised  or  lowered  to  suit  different  heights 
of  moulds.  The  carriage  is  supported  on  four  wheels  Q Q, 
which  run  upon  a railway.  P I*  is  a rack  lined  (o  the  bot- 
tom plate  of  the  carriage ; in  this  rack,  a cog-wheel  N acts; 
the  cog-wheel  is  turned  by  a pinion,  which  has  a handle  or 
winch  O,  fnted  upon  it;  by  turning  the  handle,  the  carriage  is 
moved  along  the  railway:  nnd  any  one  of  the  moulds,  ti^-4 
or  5,  can  be  brought  under  the  spout  of  the  pot.  fig.  3;  then 
by  turning  the  handle  D,  tig.  1,  the  pot  can  be  inclined  so  as  to 
pour  the  metal  into  the  mould  until  it  is  full. 

In  the  silver  melting-house  there  are  eight  melting  furnaces, 
two  cranes,  arid  two  pouring  machines.  Each  crane  stands  in 
the  centre  of  four  furnaces,  freely  commanding  the  centre  of 
each,  and  conveys  the  pots  to  the  pouring  machine.  The  eight 
furnaces  arc  worked  three  times  daily,  and  each  pot  contains, 
upon  an  average,  420 lbs.  troy,  making  the  total  melting  j 
10,080 lbs.  There  arc  four  men  to  each  four  furnaces;  each 
party  pour  their  own  pots,  and  the  w hole  meltings  are  finished.  | 
from  the  time  of  lit  si  charging  in  the  morning,  in  little  more  | 
than  ten  hours.  The  whole  of  the  silver  meltings  are  conducted  j 
under  the  superintendence  of  the  survey  or  of  the  meltings  ; and 
lie  allows  no  silver  to  he  delivered  to  the  company  of  moncy- 
ers  by  the  inciter,  unless  lie  has  a w ritten  order  from  the  king’s 
assay  master,  authorizing  such  delivery. 

The  meltings  arc  performed  by  contract  with  the  master  of 
the  mint,  and  his  first  clerk,  ns  metier.  He  is  responsible  to 
the  master  for  all  the  bullion  he  receives,  and  delivers  weight 
for  weight,  which  renders  his  situation  one  of  considerable 
risk  and  great  responsibility.  He  also  finds  scenrity  lor  the 
due  performance  of  the  duties  of  his  office.  The  bars  of  silver, 
of  the  approved  standard,  arc  delivered  over  to  the  moneyers, 
w ho  perform  the  various  processes  of  the  coinage  under  con- 
tract with  the  master  of  the  mint,  always  deliveting  weight  for 
weight.  They  also  gi»e  security  fur  the  duo  performance  of 
the  duties  ol  their  office. 

Laminating  Roller*  employed  at  the  Ray  at  Mint. — The  first 
process  to  which  the  silver  bars  issued  from  the  silver  melting 
department  of  the  royal  mint,  is  subjected,  is  that  of  flatting, 
rolling,  or  laminating  in  the  rolling  mill.  The  bars,  before  they 
arc  put  through  the  rollers,  are  heated  to  redness,  which  makes 
them  much  easier  rolled.  They  nrc  ht-aied  in  a reverberatory 
furnace.  When  the  gold  bars  are  subjected  to  the  same  pro- 
cess they  are  rolled  cold,  and  a bar  of  au  inch  thick  can  be 
reduced  to  the  thickness  of  a half-sovereign,  w ithout  ever  being 
annealed,  and  could  be  reduced  much  thinner  if  necessary, 
and  not  shew  the  least  symptom  of  cracking. 

The  drawing  (see  the  plate,  fig.  0.)  is  an  elevation  of  one 
pair  of  rollers,  nnd  the  wheel-work  for  giving  motion  to  them. 
A is  the  upper  and  H the  lower  roller;  CC  arc  the  standards 
of  the  cast-iron  frame  which  supports  them.  Each  of  these 
standards  has  an  opening  in  it  to  receive  the  bearing  brasses 
for  the  pivots  of  the  rollers.  The  upper  roller  is  suspended  in 
brasses,  which  are  regulated  by  the  large  screws  F,  F,  which 
admit  of  placiug  the  rollers  at  a greater  or  less  distance 
nsunder.  This  is  shewn  by  the  separate  figure  of  one  of  the 
screws  ; h h arc  the  brasses,  and  h the  hule  to  receive  tbc  pivot 
of  the  roller.  On  the  upper  part  of  the  screw  a collar/- is 
fitted;  and  from  this  two  bolts  gg  descend,  and  are  fastened 
to  the  brasses  A A,  with  nuts  beneath.  By  these  Hie  roller  is 
suspended,  but  by  turning  the  screw  round,  the  brasses  rise  or 
fall ; the  brasses  A A are  fitted  very  accurately  into  the  grooves 
or  openings  into  the  standard  CC.  For  the  convenience  of1 
turning  both  screws  round  together,  each  has  a cog-wheel  F 
Uxed  on  the  upper  end  of  it.  These  are  turned  by  two  worms  II  H, 
fig  7.  fixed  on  a common  axis,  which  has  n handle  G in  front : by 
turning  this  handle  the  upper  roller  is  either  raised  or  lower- 
ed. ns  is  required,  but  will  always  he  parallel  to  the  lower  one. 
The  two  standards  C C are  firmly  bolted  down  to  the  ground.  , 


| sills  1)  D.  w hit-h  nrc  of  cast-iron,  and  arc  bedded  in  the  masonry 
EE.  The  standards  are  farther  united  by  bolts  a.  At  tin- 
upper  part  is  a cross  bar,  fixed  between  the  standards,  to 
support  a small  table  or  platform,  on  which  the  metal  is  placed 
w lien  it  is  to  be  presented  to  the  rollers.  The  rollers  arc  put 
in  motion  by  a steam-engine.  The  crank  of  the  engine  has  a 
cog-wheel  upon  it,  which  turnsn  pinion.  Upon  the  axis  of  this 
is  a very  heavy  lly -wheel,  which  turns  with  great  velocity. 
On  the  end  of  the  same  axis  is  a pinion  which  turns  a large 
wheel  .M,  and  this  gives  motion  to  a large  shaft  N N,  which 
extends  beneath  the  rollers,  and  is  continued  a sufficient  dis- 
tance in  the  same  direction,  to  turn  two  pairs  of  rollers,  one  of 
which  only  is  represented  in  the  drawing.  At  L a wheel  is 
fixed  on  this  .shaft,  to  turn  the  upper  roller  A,  by  means  of  a 
wheel  K,  which  is  supported  in  the  standards  A A,  and  its  axis 
is  connected  with  a short  shaft  >•  I r,  with  the  square  on  the  end 
of  the  roller  A;  rr  arc  the  sockets  by  which  the  shafts  are 
joined,  and  they  admit  of  a little  yielding  when  the  roller  is 
raised.  The  wheel  O is  fixed  on  the  shaft  N,  to  torn  the  lower 
roller  B.  by  means  of  the  wheel  P;  hut  the  wheels  P and  O 
do  not  touch,  being  of  smaller  diameters,  and  an  intermediate 
wheel  is  also  applied  on  one  side,  so  that  its  teeth  engage  with 
both  the  wheels  U and  P ; by  this  means,  the  two  rollers  A and 
It  are  made  to  turn  round  in  opposite  directions,  nnd  then 
(heir  adjacent  surfaces  will  move  together.  The  w heel  P is 
supported  in  standards  p p,  nnd  its  axis  R connected  by  a shaft 
Q,  with  the  lower  roller  ft.  There  is  also  a gauge  to  ascertain 
the  thickness  of  the  plates  which  arc  reduced  by  the  operation 
of  the  rollers;  it  consists  of  two  steel  rulers  fixed  fast  together 
at  one  end,  and  tho  other  end  is  a certain  distance  asunder, 
forming  an  opening  between  them,  which  gradually  diminishes 
to  nolhtug  : the  sides  of  the  rulers  are  divided.  In  using  this 
gauge  to  determine  the  thickness  of  a piece  of  plate,  the  edge 
of  the  plate  is  applied  to  the  opening  between  the  rollers,  nnd 
the  divisions  of  the  rollers  shew  the  distance  il  will  go  into  the 
opening  before  it  fits  tight ; and  the  thickness  is  ascertained 
by  the  number  of  the  divisions. 

We  now  proceed  to  describe  the  machine  by  which  the 
plates  of  metal  from  tho  rolling  mill  are  cut  into  slips  of  a con- 
venient width,  for  cutting  out  the  circular  pieces  or  blanks 
which  are  to  form  the  coin.  This  width  is  generally  that  of 
two  crowns,  two  half-crowns,  and  shillings. 

Figs.  8 and  9,  in  the  plate,  arc  representations  of  the 
catting  machine.  L L is  a strong  iron  frame,  which  is  screwed 
down  to  the  ground-sills  of  the  mill,  so  that  the  cog-wheel  1) 
will  be  immediately  over  the  shaft  which  turns  the  rolling-mill, 
and  can  be  turned  by  a cog-wheel  upon  that  shaft.  The  cog- 
wheel 1)  is  fixed  upon  an  horizontal  axis  B B,  which  is  sup- 
ported in  the  framo  LL.  A A is  a similar  axis  placed  at  the 
top  of  the  frame,  and  turned  round  by  a cog-wheel  C,  which 
engages  with  the  wheel  D.  On  the  extreme  end  of  each  axis 
A and  B,  a wheel  or  circular  cutter  K and  F,  is  fixed.  The 
edges  of  these  cutters  lie  in  close  contact  laterally,  and  over- 
lap each  other  a little.  The  edges  of  tbc  cutters  arc  made  of 
steel  hardened,  and  they  nrc  turned  very  truly  circular,  and 
the  edges  which  overlap  arc  made  very  true  and  square. 
Whilst  they  are  turning  round,  if  the  edge  of  any  piece  of  metal 
lie  presented  to  them,  it  will  he  cut  or  divided  just  in  the  line 
manner  as  by  a pair  of  shears.  H is  a narrow  shelf,  upon  which 
the  plate  is  supported  when  it  is  pushed  forwards  to  be  cut. 
and  G is  a guide  fixed  upon  the  shelf ; tbc  edge  of  the  plate  of 
metal  is  applied  against  this  guide,  whilst  it  is  moved  forward 
to  the  cutters.  The  guide  is  movcsitdc,  and  the  distance  which 
it  stands  back  from  the  cutting  edges,  or  line  of  contact  of  the 
two  cutters  E F,  determines  the  breadth  of  the  slip  of  metal 
which  will  be  cut  off.  Fig.  9 is  another  view  of  fig.  8. 

To  give  these  slips  of  metal  the  exact  thickness  which  is 
requisite  before  they  arc  cut  op  into  blocks,  ihey  arc  suli- 
jcclcd  to  a more  delicate  rolling : or  they  arc  drawn  between 
’ dies  by  a machine,  invented  by  Mr.  Barton,  the  present  comp- 
troller of  the  mint. 

Figure  10  represents  the  finishing  rollers,  viewed  at  the 
end  of  tho  frame,  in  order  to  shew  the  manner  of  adjusting 
them  ; for  it  is  only  in  those  parts  that  they  differ  from  the 
great  rollers;  a is  one  of  the  pivois  or  centres  ol  tho  upper 
! roller  ; and  is  accurately  fitted  in  a collar  of  brasses,  which  collar 
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Is  hdd  down  in  a ceil  at  the  top  of  the  standard  by  a cap  d, 
with  two  bolts  and  nuts.  These  are  not  intended  for  the 
adjustment  of  the  rollers,  as  in  the  former  instance,  but  the 
lower  roller  is  moved  for  this  purpose.  The  pivot  6 of  the 
lower  roller  is  received  in  a brass  bearing,  which  is  moveable 
in  the  opening;  in  the  standard  frame.  The  brass  rests  upon  a 
wedge  r,  which  is  fitted  in  across  mortise  through  the  standard, 
liy  forcing  the  brass  farther  in  the  wedge  of  the  lower  roller,  it 
will  he  moved  nearer  to  the  upper  roller.  The  standard  At  the 
other  end  of  the  rollers  is  made  in  the  same  manner,  and  the 
wedges  of  both  must  be  moved  at  the  same  time.  To  give 
them  motion,  a screw  f js  fitted  into  each  wedge,  and  upon 
these  screws  are  worm  wheels  g,  which  are  both  moved  by 
worms  cut  upon  an  horizontal  axis,  that  extends  across  from 
one  end  of  the  frame  to  the  other,  und  has  a handle  at  the  end 
to  turn  it  round  by,  and  move  th«  screws  and  wedges  both  in 
equal  quantity  ; l is  the  table  on  which  the  metal  is  laid  to 
present  it  to  the  rollers. 

The  following  engravings  are  descriptive  of  a new  machine, 
invented  by  Mr.  liarton,  and  employed  at  the  royal  mint  for 
drawing  the  slips  of  metal  between  dies,  by  which  a greater 
degree  of  accuracy  and  uniformity  is  obtained  in  the  thickness 
of  the  metal.  The  operation  is  similar  to  wire-drawing. 

The  1 1th,  I ‘2th,  and  1 3th  figures,  represent  a small  machine 
for  Ihinning  the  ends  of  the  slips  of  metal,  so  that  they  will 
inter  into  the  dies  through  which  (ho  whole  of  the  slip  is 
to  be  drawn.  It  is  a small  pair  of  rollers,  wbich  arc  shewn  on 
n Inrge  scale  in  fig.  II.  A is  the  upper  roller,  and  If  the  lower ; 
this  has  three  flat  sides,  as  represented;  C is  the  slip  of  metal 
put  between  the  rollers  ; D is  a stop,  adjustable  in  the  line  of 
the  motion  of  the  slip  of  metal  C.  The  twelfth  figure  is  an 
end  view,  and  the  13th  a side  view,  of  the  frame  or  machine 
in  which  the  rollers  arc  mounted.  A,  U are  the  rollers,  which 
are  made  to  turn  together  by  pinions  a,  A.  F is  a large  cog- 
wheel, which  is  fixed  on  the  end  of  the  axis  of  the  lower  roller. 
This  cog-wheel  is  turned  by  a pinion  G,  which  is  fixed  on  an 
axis  extending  across  tlm  machine,  and  having  a fly-wheel 
fixed  on  one  end,  and  at  the  other  a drum  II.  to  receive  an 
endless  strap,  by  w hich  the  machine  is  put  in  motion  ; a crank 
•s  formed  on  the  middle  of  this  axis,  and  a rod  d,  is  joined  to 
the  crank,  to  connect  it  with  the  moving  blade  K of  a pair  of 
shears,  of  w hich  the  other  blade  L is  fixed  to  the  frame.  The 
distance  of  the  rollers  is  regulated  by  a screw  e e,  at  the  top  of 
each  standard.  These  screws  have  pinions  at  the  top  of  them, 
and  are  turned  round  by  a pinion,  wbich  is  placed  between 
them,  and  engages  the  teeth  of  both  pinions,  so  as  to  give 
motion  to  the  two  screws  at  the  same  time,  when  the  middle 
wheel  Is  turned  round  by  a cross  handle,  wbich  is  fixed  to  the 
top  of  it.  If  the  slips  of  metal  which  arc  to  be  put  into  this 
machine  are  not  exactly  square  at  the  ends,  they  arc  cut  oil 
smooth  and  square  by  the  shears,  wbich  keep  constantly  mov- 
ing ; the  end  of  the  slip  is  then  presented  between  the  rollers, 
not  on  that  side  which  would  draw  them  in  hetween  the  rollers, 
as  in  common  rolling,  but  on  the  opposite  side;  when  one  of 
the  fiat  sides  of  the  lower  roller  comes  opposite  the  upper 
roller,  then  the  piece  of  tnetal  can  be  pushed  forwards  between 
the  two,  until  the  end  stops  against  the  stop  D,  as  in  fig.  II ; 
then  as  the  rollers  turn  round,  and  the  flat  side  of  the  lower 
roller  passes  by,  the  cylindrical  parts  of  the  roller  will  take 
the  metal  between,  and  roll  it  thinner  at  the  end  which  is 
between  the  stops  and  the  point  of  contact  of  the  rollers. 

Figs.  14  and  16.  Fig.  14  is  a section,  to  shew  how  the  slip  of 
metal  C is  drawn  between  the  dies  by  the  tongs, of  which  fig.  16 
is  a sort  of  ground  plan.  The  dies  are  two  steel  cylinders  made 
very  hard,  and  extremely  true  ; fitted  into  two  sliders  I>,  D,  and 
held  fast  by  clamp  pieces  screw  ed  against  them.  The  cy  linders 
are  accurately  fitted  into  their  heds  in  the  slides,  so  that  the 
steel  shall  be  firmly  supported,  and  prevented  from  bending  or 
turning  round,  and  to  present  but  a small  portion  of  their  cir- 
cumference against  the  slip  of  metal.  The  sliders  I),  1)  are 
fitted  into  a box,  figs.  14  and  16;  they  fit  flat  on  the  bottom  of 
the  box,  and  two  clamps  F,  F arc  screwed  against  the  sliders, 
to  confino  them  to  the  box.  The  lower  slider  is  supported  by 
two  screws,  and  the  upper  side  is  forced  down  by  a large 
screw  G ; this  has  a cog-wheel  fixed  on  the  top  of  it,  with  a 
pinion  and  lever  to  turn  tike  screws  round  very  slowly,  and 


regulate  the  distance  between  the  dies.  II  is  a clamping  nut, 
fitted  upon  the  screw,  to  tuke  off  all  possibility  of  slo.ke  ; the 
sliders  also  are  bound  fast  sideways  by  screws  tapped  through 
the  sides  of  the  box,  the  point*  of  which  press  upon  steel 
plates  between  them  and  the  sliders.  In  order  to  render  the 
contact  between  the  paints  of  the  screws  supporting  the  under 
side,  and  the  point  of  the  adjusting  screw,  forcing  the  upper 
slider,  still  more  complete,  two  extending  screws  are  intro- 
duced at  the  ends  of  the  steel  dies  between  the  sliders,  by 
which  a .sufficient  degree  of  contact  to  overcome  the  spring  of 
the  materials  may  be  excited,  beforo  the  dies  come  into  action 
on  the  slip  of  the  metal,  fig.  16. 

Holling  Maehine.  The  box  of  dies.  fig.  17,  is  fixed  at  one  end 
of  a long  frame.  This  frame  supports  two  axes  A A.  one  at 
each  end.  Upon  these  axes  wheels  nre  fixed,  to  receive  end- 
less chains  II  IS.  which  move  along  a sort  of  trough  or  railway, 
formed  on  the  top  of  the  frame.  The  chains  are  kept  in  motion  by 
a cog-wheel  C,  which  is  fixed  upon  the  axis  most  remote  from 
the  box  of  dies.  This  cog-wheel  is  turned  by  a pinion  I>,  on 
the  axis  of  which  is  awheel  E;  and  this  wheel  is  turned  by  a 
pinion  F on  the  axis  of  the  drum  G,  which  is  moved  by  an 
endless  band,  proceeding  from  some  of  the  wheels  in  the  mill, 
and  which  is  thrown  in  and  out  of  geer  at  pleasure  by  a tighten- 
ing roller.  The  slip  of  metal  is  drawn  through  the  dies  by  the 
chain,  with  a pair  of  tongs. 

Figs.  14  and  16 — ab  arc  the  two  jaws  of  the  tongs,  which  arc 
united  with  each  other  by  the  joint  pin  r.  This  has  fitted  on 
ench,  a small  roller  or  wheel,  which  runs  upon  the  railway  or  top 
of  the  frame ; d d,  fig.  16,  arc  a similar  pair  of  wheels,  the  axle  of 
which  is  connected  with  two  links  ee ; this  axle  passes  between 
the  tails  of  the  tongs,  but  is  not  fixed  to  them.  The  ends  of 
the  links  have  a double  book  formed  on  them,  as  shewn  at 
fig.  16.  The  tongs  run  upon  their  wheels  immediately  over  the 
endless  chain,  so  that  when  the  end  of  the  links  te  is  pressed 
down,  one  of  the  hooks  catches  on  a cross  pin  of  the  cnain,  as 
in  fig.  16:  the  axle  of  the  wheel  dd  acting  between  the  inclined 
parts  of  the  tails  of  the  tongs,  tends  to  throw  them  asunder, 
and,  at  the  same  time,  the  jaws  of  the  tongs  bite  with  very  great 
force;  the  links  r r draw  the  tongs  along  with  Ihe  chain  It B. 
The  links  are  carried  a long  way  beyond  Ihe  axle  of  the  wheels, 
and  have  a sufficient  weight  A fastened  to  them,  which  will 
lift  up  the  hooked  end  f,  and  disengage  it  from  the  chain, 
except  when  there  is  a considerable  strain  on  the  longs. 

To  use  this  machine,  a boy  lakes  hold  of  the  tongs  by  the 
handle  r,  when  they  are  disengaged  from  the  chain,  and  pushes 
the  tongs  forward  to  the  box  of  dies.  The  tongs  run  freely 
upon  their  wheels,  and  the  jaws  open  when  moved  in  that 
direction,  hccauso  two  small  pins  »»,  arc  fixed  between  the 
links,  and  acting  on  the  outsides  of  the  tails  of  the  tongs,  close 
them  together,  and  this  at  the  same  time  opens  the  jaw  s.  The 
tongs  are  pushed  up  close  to  the  box  of  dies,  anti  the  jaws 
enter  into  a recess  N.fig.  14,  which  is  formed  for  that  purpose. 
Another  boy  takes  a slip  of  metal,  which  is  previously  made 
thin  by  the  rollers,  fig.  II,  and  introduces  it  between  the  dies, 
and  also  between  the  jaws  of  the  tongs,  which  are  open.  The 
boy  who  holds  the  tongs  now  takes  the  handle  *,  which  is  fixed 
on  the  back  of  the  tongs,  and  holds  it  fast,  whilst  with  the  other 
hand  he  draws  the  handle  r,  at  the  end  of  the  links,  away  from 
the  tongs.  This  has  the  efTect  of  closing  the  jaws  of  the  tongs 
upon  the  slip  of  metal  between  them ; at  the  same  time  the  boy 
depresses  the  handle  r,  and  the  hook  at  Ihe  end  of  the  links  t c 
will  be  caught  by  the  first  cross-pin  of  the  chain  which  comes 
beneath  them.  This  puts  the  tongs  in  motion ; but  the  first 
action  is  to  close  the  jaws,  and  bite  the  piece  of  metal  with 
great  force,  in  consequence  of  the  axletrcc  of  the  wheels  being 
placed  between  the  inclined  planes  of  the  tongs.  When  the 
tongs  have  closed  on  the  metal  with  all  their  force,  they  move 
with  the  chain,  and  draw  the  slips  of  metal  through  the  dies, 
which,  operating  upon  the  thicker  part  of  the  slip  with  greater 
effect  than  upon  the  tbin,  reduces  the  whole  to  an  equable 
thickness.  When  the  whole  is  drawn  through,  the  strain  upon 
the  tongs  is  gradually  released;  and  the  weight  lifting  up  the 
hook  at  the  other  end  of  the  links,  they  are  ready  to  be 
advanced  again  to  the  die,  to  draw  another  bar.  The  frame, 
of  which  we  have  given  a drawing,  contains  two  pair  of  dies, 
and  the  same  wheel  serves  for  both.  At  the  mint  there  arc  two 
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machine*  of  this  description  ; they  are  placed  side  bj  side,  [ 
st iili  a sufficient  space  for  the  hoys  to  work  between  them,  j 
These  machines  were  made  by  Mr.  Mauds  ley,  under  thedirec-  | 
tion  of  the  inveutor.  The  slips  of  metal  produced  from  this  | 
machine  are  considerably  more  uniform  in  thickness  tlmn  w hen 
finished  at  the  adjusting  rollers  ; consequently,  the  individual  ! 
pieces  are  made  more  nearly  to  the  standard  weight,  which  | 
was  the  object  in  view  by  this  invention.  This  has  become  n , 
point  of  great  importance  in  the  practice  of  the  mint,  from  the 
remedy  on  gold  in  weight  being  icduced  from  *10  to  1*2  troy  ' 
grain*.  When  the  pieces  cut  from  slips  of  metal,  prepared  I 
from  the  drawring  machine,  are  pounded  and  weighed,  which  is  I 
Idling  the  number  of  pieces  in  a pound  troy,  sovereigns  or 
I slf  aovereigns,  the  variations  from  stnudard  cither  way  seldom 
exceed  three  grains  troy.  It  is  reckoned  good  work  from  the 
adjusting  rollers  when  the  variations  arc  under  six  troy  grains. 

Adjusting.  The  blanks,  after  being  cut  out  by  Bolton's 
cutting-out  press,  ore  carried  to  the  sizing  room,  where  each 
individual  piece  is  adjusted  to  its  standard  weight.  The  light 
pieces  arc  selected  for  remdting,  and  the  heavy  ones,  if  not 
considerably  beyond  weight,  arc  reduced  to  their  standard 
weight  by  rasping  their  surfaces  with  a coarse  rasp  or  file. 
The  superior  accuracy  of  Mr.  Barton's  beautiful  machine 
(described  above)  bus  considerably  abridged  the  labour  of  this 
inelegant  and  unmcchanical  process.  The  pieces  thus  adjusted 
arc  in  a state  of  great  hardness,  front  compression  by  the 
rolling  and  drawing  processes,  and  by  which,  in  fact,  their 
latent  heat  hns  been  squeezed  out.  They  attain  their  softness 
again  by  being  heated  to  a cherry  red  heat  in  a reverbnlory 
furnace;  after  which  they  arc  boiled  in  a very  weak  sulphuric 
ncid,  which  makes  them  very  clean,  aud  of  a very  white  colour. 
When  dried,  cither  in  warm  sawdust,  or  over  a very  slaw  lire, 
they  arc  in  a state  for  the  two  next  processes,  which  are  the 
milling,  and  the  coining  or  stamping. 

Milling.  Plate  11.  The  operation  of  milling  is  to  be  performed 
round  the  edge,  to  prevent  their  being  clipped  or  filed,  which 
was  a fraud  commonly  practised  upon  the  ancient  money  made 
before  the  introduction  of  milling  or  lettering  round  the  edge. 
The  construction  of  the  milling  machine  will  be  easily  under* 
stood,  from  the  inspection  of  figs.  1 and  2,  being  an  elevation 
and  plan  of  the  same.  The  parts  which  operate  upon  the  piece 
of  money,  consist  of  two  steel  bars  or  rulers  D D,  the  adjacent 
edges  of  which  are  cut  or  fluted  ; the  lower  bar.  seen  in  plan 
fig.  2.  is  immoveable,  being  fastened  down  by  two  clamps  to  a 
cast-iron  plate  D,  forming  the  base  of  the  whole  machine;  the 
Upper  bar  is  prevented  from  rising  by  the  two  vertical  pieces, 
but  has  the  liberty  of  moving  backward*  and  forwards  in  the 
direction  of  its  length,  and  is  guided  in  such  motion  by  laying 
half  its  thickness  in  a groove  formed  in  the  plate  D.  A rack, 
CC,  fig.  I,  is  fixed  to  the  moving  rulrr,  which  engages  in  the 
teeth  of  the  wheel  B,  mounted  on  an  axis  lying  across  at  right 
angles  to  the  ruler,  and  supported  at  its  ends  by  two  standards 
rising  up  from  the  plate  I).  On  one  end  of  the  axis  a handle 
is  fixed  for  giving  motion  to  the  marhioe.  Two  blanks  arc  put 
into  the  machine  at  the  same  time,  as  seen  in  the  second  figure, 
and  the  lower  ruler  can  be  made  \c.  approach  nearer  to,  or 
recede  farther  from,  the  upper  ruler,  by  the  two  screws //,  to 
take  in  a different  sized  piece  between  them.  The  operation 
of  the  machine  is  very  simple.  Two  blanks  being  placed 
between  the  edges  of  the  rulers,  the  handle  A is  turned  round 
half  a turn,  which  moves  the  upper  ruler  endways,  sufficient  io 
mark  the  blank  all  round  the  edge.  The  two  milled  pieces  arc 
then  taken  out,  and  two  other  blanks  are  placed  between  the 
rulers ; the  handle  A being  turned  half  round  in  an  opposite 
direction,  carries  the  upper  ruler  back  again  to  the  position  in 
which  it  first  stood  ; thus  two  more  blank*  are  milled,  and  so 
on.  The  machine  is  placed  upon  a strong  wooden  bench,  to 
raise  it  to  a convenient  height  for  the  man  who  turns  the 
bundle  ; the  blanks  are  placed  in  the  machine  by  a boy,  near 
to  that  where  the  handle  is. 

The  3d  and  4th  figures  on  Plate  II.  are  further  illustrations 
of  Bolton's  cutting-out  press.  Fig.  3 shews  the  manner  of  the 
horizontal  wheel  acting  on  the  roller  F.  It  represents  a hori- 
zontal plan  of  the  upper  part  of  the  axis.  S,  fig.  3,  is  part  of 
the  rim  of  the  large  wheel,  and  T,  one  of  the  projecting  cogs, 
which,  when  the  wheel  turns  in  the  direction  of  the  arrow,  will 
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take  the  roller  F.  at  the  end  of  the  lever  F D,  and  turn  the  lever 
round  in  that  direction  which  will  wind  up  the  screw,  and 
raise  the  punch  out  of  the  die.  This  action  also  draws  u rod 
H,  which  is  connected  with  the  lever  by  a joint ; the  other  end 
is  connected  with  a betided  lever,  from  the  other  end  of  which 
a rod  descends,  and  ha*  a piston  fixed  to  it.  Fig.  4 is  the 
catch.  At  K it  is  moveable  on  a joint  E.  and  is  thrown  upward 
by  a spring  k.  To  this  spring  a cord  O is  fastened,  and  the 
lower  end  of  the  cord  has  a treadle  fastened  to  it.  For  a 
perspective  view  of  Barton's  Boiling  Machine,  see  the  plate. 

Coining  Press. — Wo  now  proceed  to  give  a description  of 
the  Coining  Press,  an  elevation  of  which  is  exhibited  in  fig.  5. 
in  the  Plate.  CC  C is  a strong  cast-iron  frame,  screwed  down 
on  a stone  basement ; the  upper  part  is  perforated  perpendicu- 
larly, to  receive  the  screw.  I).  One  of  the  steel  dies  which 
strike  the  coin,  is  fixed  to  the  lower  end  of  this  screw  by  a box, 
fig.  fJ,  and  the  other  die  is  fixed  in  a bo: . fig.  7,  which  is 
fastened  down  upon  the  base  of  the  press.  The  heavy  balance 
weights,  li  H,lig.  a, are  fixed  on  the  top  of  the  screw,  w hich,  being 
turned  round,  press  the  upper  die  down  upon  the  blank  piece 
of  coin,  which  is  laid  upon  the  lower  die,  aud  gives  the  impres- 
sion ; a sufficient  force  being  obtained  from  the  momentum  of 
the  loaded  arms,  R R.  The  motion  is  communicated  to  the 
screw  by  a piece,  A,  which  ascends  to  the  ceiling  of  the  coin- 
ing-room, and  is  worked  by  a steam-engine,  with  machinery  , in 
the  apartment  in  the  room  over  the  coining-room. 

Eight  presses,  similar  to  this,  arc  placed  in  a row  upon  the 
stone  basement,  and  very  strong  oak  pillar*  are  erected  upon 
the  basement,  and  reach  to  the  ceiling.  Each  press  is  con- 
tained between  four  such  pillars,  and  iron  brace*  are  fixed 
horizontally  from  one  pillar  to  another  on  the  opposite  side. 
These  braces  support  blocks  of  wood,  against  which  the  end*. 
R R,  of  the  arms  strike,  to  stop  them  from  moving  farther  than 
necessary,  as,  without  such  precaution,  the  hard  steel  die* 
would  sometimes  come  in  contact,  and  be  broken.  The  piece 
of  blank  coin  is  contained  within  a steel  ring  or  collar,  whilst  it 
is  stamped,  and  this  preserves  its  circular  figure-  The  ring  is 
shewn  at  a large  size  at  W,  fig.  9*  V,  fig-  A.  is  a thrcc-proogcd 
spring,  which  always  bear*  tho  spring  upwards;  the  opening 
through  the  ring.  W,  is  made  to  fit  upon  the  neck  of  tho  lower 
die,  T,  fig.  7.  When  the  ring  i*  dropped  upon  the  neck  of  the 
die,  the  upper  surface  of  the  ring  and  of  the  die  will  be  in  one 
plane*  The  ring  admits  of  being  raised  up  upon  the  neck,  and 
will  then  form  a recess  or  cell,  which  is  just  adapted  to  receive 
a piece  of  money.  The  collar,  W,  is  made  to  rise  and  fall  upon 
the  neck  of  the  die  by  means  of  the  levers,  G G,  fig*  8;  thc.se 
are  tilted  upon  centre-pins  or  joints,  in  a large  ring,  gg,  which 
is  placed  on  the  outside  of  the  box,  fig.  7,  containing  the  lower 
die,  T,  and  is  fixed  fast  upon  It,  as  shewn  in  fig.  6,  by  clamp- 
ing the  screw  s,  gg.  The  levers,  G G,  are  forked  at  the  outer 
ends,  to  admit  studs  at  the  lower  end*  of  iron  rods,  E E,  which 
rise  up  through  holes  in  the  solid  metal  of  the  press,  and  are 
united  to  a collar.  G,  fitted  on  the  upper  part  of  the  screw,  1>. 
When  the  screw  of  the  press  is  turned  back,  and  the  upper  die 
is  raised  up,  the  rods  raise  the  outside  ends  of  the  short  levers. 
G,  and  the  inside  depresses  the  ring;  a blank  piece  of  money 
is  laid  upon  the  die,  and  when  (he  screw  is  turned  to  bring  the 
jpper  die  down  upon  it,  ready  to  stamp  the  impression,  the 
levers,  G,  are  released,  and  the  triple  spring.  V,  lifts  the  collar 
up,  so  that  it  surrounds  the  piece  of  money  ; and  in  this  slate 
the  blow  is  struck.  Immediately  after,  the  press  returns  by  its 
recoil,  and  then  the  levers,  G,  force  the  collar  down  upon  the 
neck  of  the  die.  and  leave  the  piece  free.  The  lower  die  is 
fixed  in  a box.  fig.  7,  by  the  screws,  1 1,  which  admit  of  adjust- 
ing it  with  precision  beneath  the  upper  die.  The  box,  fig.  7, 
is  screwed  down  upon  the  base  of  the  press  by  four  screws. 
The  upper  die  is  shewn  at  S,  fig.  0,  which  explains  how  it  is 
fastened  to  the  screw  ; vv  are  four  screw*,  by  w hich  the  die  is 
held  in  a box,  fig.  6.  The  box  is  fitted  into  a ring  or  collar,  a* 
shewn  by  the  dotted  lines,  F;  see  also  fig.  5.  The  arms  of  the 
collar,  F,  are  attached  to  the  rods,  E E,  by  two  nuts  at  each  end  ; 
and  this  makes  the  collar,  F,  and  the  box,  fig.  II,  always  follow 
the  screw,  and  keep  in  close  contact  with  the  end  of  the  screw, 
which  enters  into  a cell  on  the  ton  of  the  box,  fig.  6.  hut  leaves 
the  screw  at  liberty  to  turn  round  independently  of  the  box. 

Fig.  2,  is  a ring,  which  is  fastened  by  its  scrcvrs,  a*  te,  to  ihe 
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screw  of  the  press ; a claw,  Y,  descends  from  the  ring.  and 
enters  into  the  cavity,  o,  in  the  edge  of  the  box,  bp.  6,  which 
cavity  is  nearly  three  tiroes  as  wide  ns  the  claw,  Y,  and  there- 
fore allows  the  soiow  to  turn  round  for  a certain  distance  with- 
out turning  the  box.  fig.  6;  but  beyond  the  limits  of  this  motion 
the  screw  and  the  die  will  turn  round  together.  The  intenlioo 
of  this  is  to  press  the  upper  die  down  upon  the  coin  with  a 
twisting  or  screwing  motion;  but  if  the  die  was  to  rise  up  with 
a similar  motion,  it  would  abrade  and  destroy  the  fine  impres- 
sion ; for  this  reason  the  notch,  o.  is  so  wide  as  to  allow  the 
screw  to  return,  and  raise  the  die  from  immediate  contact  with 
the  coin,  before  it  shall  begin  to  turn  rouud  with  the  same 
motion  as  the  screw. 

Pig.  1 1,  is  a box,  which  is  screwed  over  the  box  for  the  upper 
die.  as  shewn  in  fig.  I,  in  order  to  keep  the  upper  die  firm  in  its 
cell.  The  great  screw  of  the  press  is  made  cylindrical  at  the 
upper  aod  lower  ends,  as  represented  in  fig.  6,  and  their  ends 
arc  accurately  titled  in  collars,  which  are  bound  tight  by  screws, 
the  real  screw  or  worm  is  partly  concealed  within  the  solid 
metal  frame,  and  has  no  other  office  than  to  force  the  die  down, 
the  guidaacc  laterally  being  effected  by  the  collars. 

It  now  only  remains  to  shew  bow  the  Coining  Press  is  made 
to  remove  every  piece  of  money  which  it  strikes,  and  to  feed 
itself  with  a fresh  blank  piece. 

H I K,  fig.  6,  is  a lever,  of  which  1 is  the  fulcrum;  it  is  sup- 
ported in  a bar,  Q.  fixed  vertically  from  the  check  of  the  press, 
and  steadied  by  a brace.  The  upper  end  of  the  lever  is  actu- 
ated by  a sector,  which  is  fixed  upon  the  screw,  i).  When  the 
screw  turns  round,  the  groove  in  the  sector  being  of  a spiral 
curve,  will  move  the  end,  H.  of  the  lever,  to  and  from  the 
screw  ; and  the  lower  end,  K,  of  the  lever  being  longer,  it 
moves  a considerable  distance  to  and  from  the  centre  of  the 
press-  A socket  or  groove  in  a piece  of  metal  is  fixed  to  the 
perpendicular  bar,  Q,  and  the  upper  end  of  the  lever,  H,  is 
guided  in  this  groove  to  prevent  any  lateral  deviation. 

The  lever  K,  gives  motion  lo  a slider,  L,  fig.  20,  which  is  sup- 
ported in  a socket,  O.  sorewed  against  the  inside  cheek  of  tire 
press  ; and  the  slider  20,  is  directed  exactly  to  the  centre  of  the 
press,  and  on  the  lever  of  the  upper  surface  of  the  die. 

Figures  1-t  and  20,  represent  four  views  of  the  slider  and 
socket;  N M O,  fig.  14,  is  a kind  of  trough  or  socket  in  which 
the  slider  runs:  this  slider  is  formed  of  two  pieces  hollowed  out 
on  the  sides,  which  are  put  together,  and  the  two  pieces  are 
held  together  by  screws.  t>  is  the  part  by  which  the  socket  is 
fastened  to  the  press.  The  slider  is  a thin  steel  plate,  p;  and 
this  is  made  in  two  pieces,  P and  p,  which  arc  united  by  the 
joint  q,  fig.  Id.  The  extreme  end  is  made  with  u circular 
cavity  ; and  when  the  two  limbs  shut  together,  they  will 
grasp  a piece  of  money  between  them,  and  hold  it  by  the  edge ; 
but  if  the  limbs  arc  separated,  the  piece  will  drop  out.  The 
limb.  p.  of  the  slider,  is  opened  or  shut  by  the  same  movement 
which  moves  the  slider  endways  in  its  socket.  Thus  a plate, 

L.  is  npplied  flat  beneath  the  socket,  M N,  and  bos  an  edge 
turning  up  and  applying  to  the  upright  edge  of  the  socket  A 
pin  is  fixed  into  this  edge,  and  is  embraced  by  the  fork  at  the 
lower  end  of  the  lover,  K.  fig.  ft.  By  this  means  the  sliding 
piece,  L,  is  made  to  move  on  the  outside  of  the  socket,  N'.  It 
is  kept  in  its  place  by  a fillet,  A,  fig.  14,  which  is  screwed  to  the 
upright  edge  of  L,  and  the  fillet  enters  a groove  formed  along 
the  upper  surface  of  the  socket.  N. 

The  sliding  piece,  L,  is  made  to  move  the  steel  slider  within 
the  socket  by  means  of  three  studs,  which  project  upwards 
from  the  bottom  plate  of  L,  fig.  Hi,  at  rr,i,  and  pass  through 
grooves  in  tire  bottom  plate  of  the  slider,  so  as  to  act  upon  the 
steel  slider,  P,  in  the  mauncr  shewn  in  lig.  16-  The  left-hand 
piece,  r,  is  received  into  an  opening  in  the  middle  of  the  slider, 
P,  fig.  16.  The  other  two  studs,  r and  i,  fig.  10,  include  the  shank 
of  the  limb,  p,  between  them,  and  these  studs  are  cut  inclined, 
so  that,  when  the  piece,  L.  is  moved  to  the  right,  the  studs,  ri, 
will  close  the  limb,  p.  until  they  arc*  shut,  and  then  the  studs 
will  carry  the  slider  forward  ; but.  if  (lie  sliding  piece,  L,  is 
moved  to  the  left,  its  studs  will  first  close  the  limbs,  and  will 
thrn  draw  back  the  slider  on  the  top  of  the  socket,  N | a tube, 

M.  is  placed,  figs.  16  and  20,  and  it  is  filled  with  blank  pieces 
of  coin  ; (he  lube  is  open  at  bottom  to  (he  slider,  find  the  pieces 
lost  upon  it-  When  the  screw  of  the  press  is  screwed  down 


the  slider,  P,  draws  back  to  its  farthest  extent,  and  the  circle 
formed  at  the  end  between  its  limbs  comes  exactly  beneath  the 
tube.  M ; the  limbs  being  open,  a blank  piece  of  coin  drops 
down  into  the  circle  of  the  slider  ; then  the  serew  of  the  press, 
in  returning,  moves  the  lever,  II 1 K,  and  the  piece,  L;  this 
acts  by  its  studs  upon  the  moveable  iiuib.p,  and  closes  it  upon 
the  blank  piece;  the  studs  having  now  found  a reaction,  push 
the  slider,  P,  forwards  in  ils  socket,  and  carry  the  piece  for. 
ward  upon  the  die.  as  shewn  in  fig.  13,  and  which  will  push  off 
the  piece  last  struck-  The  screw  having  uow  arrived  at  its 
highest  position,  begins  to  descend,  and  the  slider,  L,  lo  re- 
turn ; but  the  first  uction  of  (be  studs  of  the  sliding  piece,  L,  is 
to  open  the  limb,  p,  and  then  the  slider  withdraws,  leaving  the 
piece  of  money  placed  upon  the  dir.  As  live  serew  of  liic  press 
descends,  the  ring.  tc.  tiscs  up  to  enclose  Ike  piee*-,  as  be  for  u 
mentioned,  whilst  it  icccivc s the  stroke,  and  the  slider.  J\  at 
the  same  lime  returns  lo  take  another  piece  from  the  tube,  M, 
iu  the  ssme  manner  as  bclore  described. 

Fig.  13,  is  a section,  to  shew  the  manner  of  mouuting  the 
lower  die  for  n coining  press.  This  is  used  in  tike  French  Mint. 
V is  a piece  of  metal  or  box,  as  it  is  placed  upon  the  base  of 
tbe  press,  and  held  down  hy  a ring  with  screws,  t;  this  holds  it 
fast,  but  admits  of  lateral  adjustment.  In  the  top  of  (lie  box 
is  a hemispherical  cavity  to  receive  the  hemisphere,  W ; the 
upper  side  is  fiat,  and  the  dir,  T,  is  placed  upon  it,  to  hold  the 
die  down  ; it  has  a small  projecting  riiu  at  lire  tower  edge,  and 
a rim.  X.  is  screwed  upon  lire  outer  edge  of  the  box,  V,  to  hold 
the  die  down.  The  object  of  this  plan  is.  that  the  die  may 
always  bear  fairly  lo  the  money  whirjt  it  is  to  strike. 

Figuics  17  and  18,  rcpicsent  n divided  collar,  invented  by  Mr. 
Proz,  for  striking  money  with  the  loiters  round  tire  edge.  X,  fig. 
18.  is  a very  strong  piece  of  iron,  which  has  a circular  opening 
through  the  centre;  into  this,  six  segments,  tt,  ir.  arc  fitted,  and 
between  them  they  leave  uu  opening.  W,  the  size  of  the  piece 
of  money  ; tbe  interior  edges  of  these  srgmeuts  arc  engraved 
with  (he  pattern  or  device  which  it  is  required  to  impress  upon 
the  edge  of  tl»e  piece  The  segments  are  fitted  in  the  piece,  X, 
by  centre  pins,  upon  one  of  which  pins  each  segment  can  rise 
in  the  manner  of  a centre. 

The  intention  of  this  is  to  have  a piece  of  money  placed  uu 
the  die  within  the  space,  W ; then,  when  the  pressure  is  made 
upon  the  piece,  the  die  descends  some  space,  and  hy  this  mo- 
tion the  segments  close  together  around  the  odge-pivee,  and 
imprint  upou  the  edge  of  it.  \\  hen  nil  the  segments  come  into 
one  plane,  the  die  arrives  at  the  firm  seat,  and  the  metal  re- 
ceives the  stroke  which  makes  the  impressions  on  its  surfaces. 
The  die  is  suspended  in  a sort  of  cup,  which  rises  and  falls 
w ith  the  screw,  nc.irly  the  same  ns  the  collar,  F,  in  fig.  13.  The 
money,  when  struck,  is  passed  through  tubes  of  the  diameter 
of  the  different  species,  which  readily  delects  any  pieces  which 
may  have  been  improperly  struck. 

Air.  Hoflon't  Cutting -out  Frets  employed  al  the  Jloyal  Mint. — 
In  the  process  of  eoiniug  followed  at  the  Royal  Mint,  plates  of 
metBl  are  cut  out  into  circular  pieces,  nearly  of  the  size  of  the 
intended  coin,  by  a machine  iuvculcd  hy  Mr.  Matthew  Dolton, 
and  for  which  he  obtained  a patent  in  17G0.  A drawing  of  it 
is  exhibited  in  lig.  12,  where  CCC  h a cast-iron  frame, 
that  is  fixed  on  a stone  basement.  E is  a screw,  which  is 
fitted  through  the  top  of  the  frame,  nnd  actuates  u slider  F.  At 
the  lower  cut!  of  the  slider  a steel  punch  a is  fixed,  the  diame- 
ter of  which  is  equal  to  that  of  the  pieces  which  are  4o  be  cut 
out : c is  the  steel  die,  which  has  a liulc  in  it  of  a proper  sisc 
to  fit  the  steel  punch  ; d is  a box,  with  screws  for  adjusting  the 
die,  so  that  the  hole  in  it  will  be  exaelly  beneath  the  pnnoh. 
The  slider  F is  fitted  into  a .tucket  G,  which  guides  it,  so  that 
it  descends  exactly  into  the  hole  in  the  die.  e is  a piece  of 
iron  fixed  at  a small  distance  above  tbe  die  c,  nnd  with  a holo 
through  it  lo  admit  the  punch;  the  design  of  Uiis  piece  is  to 
hold  down  the  piece  of  metal  when  the  punch  rises,  otherwise 
the  piece  would  slick  to  the  punch-  On  the  upper  cad  of  the 
screw  a piece  Q is  fixed,  from  which  an  arm  projects,  with  a 
weight  P at  the  end;  it  is  this  weight  which  gives  the  neces- 
sary momentum  to  punch  out  (he  piece.  D is  a spindle  fixed 
upon  the  piece  Q,  in  the  line  of  the  screw-,  and  supported  in  a 
collar  A at  the  upper  cud;  above  this  collar  n lever  l)(JF  is 
fixed,  at  one  extremity  of  which  there  is  a roller  F,  that  is 


SI  I It 


DICTIONARY  Op  MECHANICAL  SCIENCE.  M I R (&3 


acted  upon  by  the  projecting  teeth  of  a large  horizontal  wheel, 
turned  round  by  the  power  of  a mill.  When  the  wheel  turns 
it  cat* he*  the  toller  F,  which  turn*  the  lever  round,  and  thereby 
winds  up  the  screw,  and  raises  the  punch  out  of  the  die.  The 
same  action  draws  a rod  If,  which  is  connected  with  the  lever 
hy  a joint:  the  other  end  of  this  rod  is  connected  with  a 
bended  lever,  from  the  other  arm  of  which  a rod  descends,  and 
has  a piston  fixed  to  it.  This  piston  is  fitted  into  a close  cylin- 
der; lienee,  when  the  piston  is  drawn  up,  it  makes  a vacuum 
m the  cylinder,  and  the  pressure  of  the  atmosphere  on  the  pis- 
ton cause*  a reaction ; and  the  instant  that  the  roller  F escapes 
or  slips  off  from  the  tooth  of  the  wheel,  the  reaction  of  the  pis- 
ton draws  the  joint  II  back,  and  makes  the  screw  turn  round  in 
that  direction,  which  causes  the  punch  to  descend  and  cut  out  a 
piece  froui  a plate  of  silver  or  gold  laid  upon  the  die.  'When 
the  machine  requires  to  he  stopped,  there  is  a catch,  which  is 
suffered  to  rise  up  and  hook  the  Icier  G.  The  catch  is  thrown 
up  by  a spring,  to  which  a cord,  with  a treadle,  is  fastened.  A 
hoy  who  applies  the  plates  of  metal  to  this  machine,  places  his 
foot  on  the  treadle,  draws  down  the  spring  and  catch,  and  then 
the  machine  makes  a cut  every  time  that  a cog  of  the  great 
wheel  passes  by;  but  if  the  hoy  relieves  the  treadle,  then  the 
spring  lifts  up  the  catch  ; and  wheo  the  end  of  the  lever  (I  conies 
over  the  catch,  it  will  be  caught  thereby,  and  held  fast  from  re- 
turning hy  the  action  of  the  exhausted  cylinder.  K is  a > trout 
wooilcu  spring,  against  which  the  balance-weight  F strikes  to 
stop  its  motion  when  it  has  made  its  required  stroke  to  pierce 
the  plate-  Twelve  of  these  cutting  out  presses  arc  to  be  seen 
nt  Die  Rusal  Mint,  arranged  in  a circle  round  a great  wheel, 
which  is  turned  by  a stcam-engiuc,  and  has  a large  fly-wheel 
fixed  on  the  same  axis,  just  above  lire  wheel,  to  regulate  the 
motion.  The  stone  basement  on  which  the  presses  are  fixed  is 
circular,  and  the  bearings  A are  all  fixed  in  a circular  iron 
frame,  erected  on  an  iron  column  placed  between  each  press. 
The  whole  forms  a very  handsome  colonnade,  and  is  placed  in 
the  centre  of  a circular  room,  which  is  lighted  by  a sky-light  in 
the  dome.  The  air  cylinders  arc  placed  within  hollow  pilasters, 
which  ornament  the  walls  of  the  room,  and  appear  to  support 
the  dome.  The  whole  presents  a*  elegant  an  arrangemeut  of 
machinery  ns  can  well  he  couceived. 

Mint.  See  Mentha. 

MINUTE,  the  sixtieth  part  of  a degree;  or,  in  time,  the  six* 
ticlh  pnrt  of  an  hour.  Theso  arc  both  denoted  by  a small  dash, 
as  ' placed  over  the  number  of  them  ; though,  to  prevent  con- 
fusion,  it  is  better  to  mark  the  latter  by  n small  m. 

MIRA,  a singular  star  in  the  neck  of  Cetus,  discovered  in 
1606,  and  marked  in  the  Biitish  catalogue  as  n star  of  the  third 
magnitude,  appears  and  disappears  periodically  seven  times 
in  six  years,  continuing  in  the  greatest  lustre  fur  fifteen  days 
together.  During 3A4  days,  it  continually  shines  with  its  great- 
est light,  appearing  as  a star  of  the  third  magnitude  ; then  it 
diminishes  till  it  entirely  disappears  for  some  time  from  the 
naked  eve.  In  fart,  during  that  period  it  passes  through  its 
several  degrees  of  magnitude,  both  increasing  and  diminishing. 

MIRACLE,  in  its  original  sense,  is  a word  of  the  same  im- 
port with  wonder;  but  in  its  usual  and  more  appropriate  signi- 
fication, it  denotes  “ an  effect  contrary  to  the  established  con- 
stitution and  course  of  things,  or  a sensible  deviation  from  the 
known  laws  of  nature."  The  history  of  almost  every  religion 
abounds  with  relations  of  prodigies  and  wonders,  and  of  tho 
intercourse  of  men  with  the  gods;  hut  we  know  of  no  religiuus 
system,  those  of  the  Jews  and  Christians  excepted,  which 
appealed  to  miracles  as  tho  sole  evidence  of  its  truth  and 
divinity.  The  pretended  miracles  mentioned  hy  pagan  histo- 
rians and  poets  arc  not  said  to  have  been  publicly  wrought,  to 
enforce  the  truth  of  a new  religion,  contrary  to  the  reigning 
idolatry.  Many  of  them  may  be  clearly  shewn  to  have  been 
merely  natural  events.  See  Magic.  Others  of  them  are 
represented  as  having  been  performed  in  secret  on  the  most 
trivial  occasions,  and  in  obscure  and  fabulous  ages,  long  prior 
In  Die  era  of  the  writers  by  whom  they  arc  recorded.  And 
such  of  them  ns  at  first  view  appear  to  be  best  attested,  arc 
evidently  Iricks  contrived  for  interested  purposes;  to  flatter 
power,  or  to  promote  the  prevailing  superstitions.  For  these 
reasons,  as  well  as  on  account  of  liie  immoral  character  of  the 
divinities  by  whom  they  arc  said  to  have  been  wrought,  they  ate 


altogether  unworthy  of  examination,  and  carry  in  the  very  nature 
or  them  the  completes!  proofs  of  falsehood  and  imposture. 

MI  RACK,  a name  given  bv  the  French  sailors  to  an  oplieal 
phenomenon,  on  which  M.  Mange  read  his  memoir  to  tho 
Institute  at  Cairo,  during  the  French  invasion  of  Egypt.  It 
often  happens  at  sea,  that  a ship  seen  at  a distance  appears  as 
if  painted  in  the  sky.  and  not  to  bo  supported  by  water.  A 
similar  effect  was  observed  by  the  French  in  the  course  of  their 
march  through  the  Desert.  The  villages  seen  at  a distance, 
seemed  to  be  built  on  an  island  in  the  middle  of  a lake,  tn 
proportion  as  they  approached,  the  apparent  surface  of  the 
water  became  narrower,  and  ultimately  disappeared  entirely; 
while  the  same  illusion  was  repeated  ou  a village  at  a little 
farther  distance.  This  phenomenon  has  been  variously  ac- 
counted for  by  different  philosophers.  Mongc  ascribes  the 
effects  to  a diminution  of  density  in  the  lower  stratum  of  tho 
atmosphere.  This,  in  tho  Desert,  is  produced  by  the  inrrease 
of  beat,  arising  from  those  communicated  by  the  rays  of  the 
sun  to  Die  sand  with  which  this  stratum  is  in  immediate  con- 
tact. At  sen,  it  takes  place  where,  hy  particular  circum- 
stances, such  as  the  acliuu  of  the  wind,  tho  lower  stratum  of 
the  atmosphere  holds  in  solution  a greater  quantity  of  water 
than  the  other  strata.  In  this  slate  of  things,  the  rays  of  light 
which  come  from  the  lower  purl  of  the  heavens,  having  arrived 
at  Die  surface  that  separates  the  less  dense  stratum  from  those 
above  it,  do  not  pass  through  Diat  stratum,  hut  are  reflected, 
nnd  paint  in  the  e.yc  of  the  observer  an  imago  of  the  heavens; 
which  appearing  to  him  to  be  below  the  horizon,  he  takes  it 
for  water  when  the  phenomenon  occurs  on  land.  And  if  at 
sea.  he  thinks  he  sees  in  the  heavens  nil  those  objects  which 
float  on  Dial  part  of  the  surface  occupied  by  the  image  of  the 
heavens. 

MIRROR,  in  Catoptrics,  any  polished  body  impervious  to 
the  rays  of  light,  and  which  reflects  them  equally.  Mirrors 
were  anciently  made  of  metal ; but,  at  picscnt,  they  are  gene- 
rally smooth  plates  of  glass,  tinned  or  quicksilvered  on  the 
back  part,  and  called  looking-glasses.  Mirrors  nrc  either 
i plane,  convex,  or  concave.  The  first  sort  reflects  the  rays  of 
light  in  the  direction  exactly  similar  to  that  in  which  they  fall 
upon  it,  and  therefore  represents  bodies  of  their  natuial  m»g- 
nilude.  But  the  convex  ones  make  the  rays  diverging  much 
more  than  before  reflection,  nnd  therefore  greatly  diminish  the 
images  of  those  objects  which  they  exhibit:  while  the  concave 
ones,  by  collecting  tho  rays  into  a focus,  not  only  magnify  the 
objects  they  shew,  but  will  also  burn  very  fiercely  when  exposed 
to  the  rays  of  the  sun : nnd  hence  they  arc  commonly  known  hy 
the  name  of  burning  mirrors.  Nome  of  the  more  remarkable 
laws  and  phenomena  of  plane  mirrors  arc  as  follows: — 1.  A 
spectator  will  see  his  image  of  the  same  size,  and  erect,  but 
reversed  as  to  right  and  left,  and  as  far  beyond  the  speculum 
as  he  is  before  it.  As  he  moves  to  or  from  the  speculum,  his 
imago  will,  ai  Die  same  time,  move  towards  or  from  the  specu- 
lum, also  ou  the  other  side.  In  liko  manner,  if,  while  the  spec- 
tator is  at  rest,  an  object  he  in  motion,  its  image  behind  the 
speculum  will  be  seen  to  move  nt  the  same  rate.  Also  whin 
Die  spectator  moves,  the  images  of  objects  that  are  at  rest  w ill 
appear  to  approach  or  recede  from  hint,  after  the  same  man- 
ner as  when  he  moves  towards  real  objects.  2.  If  social  mir- 
rors. or  several  fragments  or  pieces  of  mirrors,  be  all  disposed 
in  the  same  plane,  they  will  only  exhibit  an  object  once.  .1.  If 
two  plane  mirrors,  or  spcculums,  meet  in  any  angle,  the  eye. 
placed  within  that  angle,  will  see  the  image  of  an  object  placed 
within  Die  same,  as  often  repeated  as  there  may  be  perpen- 
diculars draw  u determining  the  places  of  the  images,  and  ter- 
minated without  the  angles.  Set  OrTics 

MISCHIEF,  in  Law.  Malicious  mischief  is  an  injury  of 
such  a gross  nature  to  personal  property,  that  although  it  is 
not  done  with  a felonious  intention,  or  an  intent  to  steal,  the 
law  has  inflicted  punishment  upon  it  bv  various  statutes.  Of 
these,  nrc  statutes  against  destroy  ing  iiikcs  nnd  bridge*  in  the 
feus  of  Norfolk,  fce. ; setting  tire  to  slacks  of  corn,  See.,  and 
imprisoning  persons  on  the  borders  fur  the  purpose  of  obtain- 
ing ransom  ; killing  cattle,  maiming  sheep,  &e„  a trespass 
punishable  with  treble  damages.  Captains  and  manner*  set- 
ting fire  to  ships  is  felony  , nnd  also  muking  a hole  in  a ship  in 
distress,  Ike.,  is  felony,  and  death  by  statute  12  Anne,  $ 12, 
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c.  IS.  Wilfully  and  inalicioasly  tearing,  cutting,  spoiling,  or 
defacing  the  garments  of  any  person  in  the  streets  or  highways, 
or  assaulting,  with  intent  to  do  so,  is  felony.  There  are  arts 
which  relate  to  the  prevention  of  selling  lire  to  out-houses  with 
corn,  damaging  fishponds,  trees  planted  in  gardens,  cutting 
down  sea-hanks,  hop-hinds,  setting  fire  to  mines,  preventing 
persons  from  buying  corn,  setting  lire  to  gorsc,  furze,  kc. ; wil- 
fully burning  engines  in  mines,  fences,  enclosures,  breaking 
into  houses  of  the  plate  glass  company,  with  intent  to  destroy 
utensils  : breaking  into  houses  to  cut  or  destroy  cloth,  serge, 
linen,  kc.,  in  the  loom,  and  other  similar  offences. 

MISCHNA,  or  Mmu,  the  code  or  collection  of  the  civil  law 
of  the  Jews.  The  Jews  pretend,  that  when  God  gave  the  writ- 
ten law  to  Moses,  he  gave  him  also  another  not  written,  which 
was  preserved  by  tradition  among  the  doctors  of  the  synagogue, 
till  rabbi  Judn,  surnamed  the  Holy,  seeing  the  danger  they  were 
in.  through  their  dispersion,  or  departing  from  the  tradition  of 
their  fathers,  reduced  them  to  writing.  The  Misnn  is  divided 
into  six  parts:  the  first  relates  to  the  distinction  of  seeds  in  a 
field,  to  trees,  fruits,  tithes,  &c.  The  second  regulates  the  man- 
ner of  observing  festivals  ; the  third  treats  of  women  and  matri- 
monial eases;  the  fourth  of  losses  in  trade,  8co. ; the  fifth  is  on 
oblations,  sacrifices,  fee. ; and  the  sixth  treats  of  the  several 
sorts  of  purification. 

MISDEMEANOUR,  in  Law,  signifies  a crime.  Every 
crime  is  a misdemeanour  ; yet  the  law  has  made  a distinction 
between  crimes  of  a higher  and  a lower  nature;  the  latter 
being  denominated  misdemeanours,  and  the  former  felonies. 
1(0,  For  the  understanding  which  distinction.  WO  shall  give 
the  following  definition  from  Blackstonc’s  Commentaries, 
vot.  iv-  p.  5.  “A  crime,  or  misdemeanour,  is  an  act  committed  or 
omitted,  in  violation  of  a public  law,  either  forbidding  or  com- 
manding it.  This  general  definition  comprehends  both  crimes 
and  misdemeanours ; which,  properly  speaking,  arc  mere 
synonymous  terms  ; though,  In  common  usage,  the  word  crime 
is  made  to  denote  such  offence*  as  arc  of  a deeper  and  more 
atrocious  dye;  while  smaller  faults  and  omissions  of  less  con- 
sequence, are  comprised  under  the  gentler  name  of  misde- 
meanours only.” 

MISE,  in  Law  books,  is  used  in  various  senses.  Thus  it 
sometimes  signifies  costs  or  expenses,  in  which  sense  it  is 
commonly  used  in  entering  of  judgments  in  actions  personal. 
It  is  also  used  for  the  issue  to  be  tried  on  the  grand  assize;  in 
wbic.h  case,  joining  of  the  issue  upon  the  mere  right,  is  putting 
in  issue  between  the  tenant  and  demandant, — who  has  the 
best  or  clearest  right. 

MISERIC0RD1A,  in  Law,  is  an  arbitrary  fine  imposed  on 
any  person  for  an  offence.  This  is  called  misericordia,  be- 
cause the  amercement  ought  to  be  but  small,  and  less  than  that 
required  by  magna  charta.  If  a person  be  outrageously 
amerced  ia  a court  that  is  not  of  record,  the  writ  called 
mini  r ret  a mitericorditt,  lies  for  moderating  the  amercement 
according  to  the  nature  of  the  fault. 

MISFEASANCE,  in  Law  books,  signifies  a trespass. 

MISFORTUNE,  an  unlucky  accident.-— Misfortune,  or 
chance,  in  Law,  a deficiency  of  the  will;  or  com  suit  ling  an 
unlawful  act  by  misfortune  or  chance,  and  not  by  design.  In 
such  ease,  the  will  observes  a total  neutrality,  and  does  not 
co-operate  with  the  deed  ; which  therefore  wants  one  main 
ingredient  of  a crime.  See  Crime.  Of  ibis,  when  it  affects  the 
life  of  another,  we  have  spoken  under  the  article  Homicide; 
and  in  this  place  have  only  occasion  to  observe,  that  if  any  ac- 
cidental mischief  happen  to  follow  from  the  performance  of  a 
lawful  act,  the  party  stands  excused  from  all  guilt;  but  if  a 
man  be  doing  any  thing  unlawful,  aud  a consequence  ensues 
which  he  did  not  foresee  or  intend,  as  the  death  of  a man.  or 
the  like,  his  want  of  foresight  shall  be  no  excuse ; for,  being 
guilty  of  one  offence,  in  doing  antecedently  what  is  in  itself 
unlawful,  he  is  criminally  guilty  of  whatever  consequence  may 
follow  the  first  misbehaviour. 

MISNOMER,  in  Law,  a misnaming  or  mistaking  a person's 
name.  The  Christian  name  of  a person  should  always  be  per- 
fect; but  the  law  is  not  so  strict  in  regard  to  surnames,  a 
small  mistake  in  which  will  be  dispensed  with,  to  make  good  a 
contract,  and  support  the  act  of  the  party.  See  Plea  to 
Jnd  ctment. 


MISPRISION,  a neglect,  oversight,  or  contempt,  applied 
chiefly  to  misprision  of  treason,  which  is  a negligence  in  not 
revealing  treason,  or  felony,  to  a magistmte,  where  a person 
knows  it  to  lie  committed : it  is  also  applied  to  great  misde- 
meanours. It  is,  therefore,  negative  or  positive,  ns  it  i.s  an  act 
ora  conceulmcnt  of  crime.  To  avoid  misprision  of  treason,  the 
parly  must  make  full  discovery  to  a magistrate.  To  counter- 
feit foreign  coin,  not  current  here,  is  misprision  of  treason.  A 
misprision  of  felony  may  be  by  concealing  it,  or  by  taking  back 
again  a man's  goods  which  have  been  stolen,  which  is  now- 
made  felony.  Concealing  treasure  trove  falls  under  this  head, 
lu  the  class  of  positive  misprisions,  or  high  misdemeanours, 
are  the  mid-administration  of  high  officers,  aud  embezzling 
public  money.  Contempts  against  the  king'i.  authority,  some 
of  which  incur  a pra-munirc  ; contempts  against  the  king's 
palace  or  courts,  la  the  pnlncc,  if  blood  be  drawn  in  a mali- 
cious assault,  it  is  punishable  by  perpetual  imprisonment,  fine, 
and  loss  of  the  offender  s right  hand,  33  Henry  VIII.  c.  12. 
And  striking,  whether  blond  >9  drawn  or  not,  in  the  king's 
superior  courts,  or  at  the  assizes,  is  punishable  with  equal  or 
greater  severity.  A rescue  of  a prisoner  in  such  a court  la 
punished  with  perpetual  imprisonment,  and  forfeiture  of  goods, 
and  the  profit  of  lands  during  life.  Of  a less  degree  are 
reckoned  also  the  injurious  treatment  of  those  who  are  under 
the  immediate  protection  of  a court  of  justice,  the  dissuading 
a witness  from  giving  evidence,  and  the  disclosing,  by  a grand 
jury,  to  the  person  indicted,  of  the  evidence  against  him. 

MISRECITAL,  in  deeds,  is  sometimes  injurious,  and  some- 
times not ; if  a thing  Ire  referred  to  time,  place,  and  number, 
and  that  is  mistaken,  all  is  void. 

MISSIONARIES,  such  ecclesiastics  ns  arc  sent  by  uny 
Christian  church  into  pagan  or  infidel  countries,  to  convert 
the  natives,  and  establish  the  Christian  religion  among  them. 
Custom,  the  tyrant  of  language,  has  applied  this  term  iu  a 
sense  very  different  from  its  original  acceptation;  for  there 
mav  be  missions  political  or  commercial,  ns  well  as  religious. 

MISSIVE,  something  sent  to  another,  as  missive  letters; 
meaning  letters  sent  from  one  to  another  upon  business,  in 
contradistinction  to  letters  of  gallantry,  points  of  learning, 
despatches,  kc- 

MITE,  a small  coin,  formerly  current,  equal  to  about  one- 
third  of  a farthing.  It  also  denotes  a small  weight  used  by 
the  monryers.  It  is  equal  to  the  twentieth  part  of  a grain, 
and  divided  into  twenty-four  doits. 

MITRE,  a sacerdotal  ornament  worn  on  the  head  by  bishops, 
and  certain  abbots,  on  solemn  occasions  ; being  a sort  of  cap, 
pointed,  and  cleft  at  top.  The  high  priest  among  the  Jen  s 
wore  n mitre  or  bonnet  on  liis  head.  The  inferior  priests 
among  the  Jews  had  likewise  their  mitres.  Those  young 
women  among  the  primitive  Christians  who  professed  a state 
of  virginity,  and  were  solemnly  consecrated  thereto,  wore  a 
purple  and  golden  mitre  as  a badge  of  distinction.  The  pope 
has  no  less  than  four  different  ndtres,  which  arc  more  or  less 
rich,  according  to  the  solemnities  of  the  festivals  on  which  they 
are  worn.  The  cardinals  anciently  wore  niilres  ; some  canons 
of  cathedrals  have  the  privilege  of  wearing  the  mitre;  and 
some  great  families  in  Germany  bear  it  for  their  crest. 

MITTIMUS,  a writ  by  which  records  are  transferred  from 
one  court  to  another.  The  precept  directed  lo  a gaoler,  under 
the  hand  and  seal  of  a justice  of  the  peace,  for  the  receiving 
aud  safe  keeping  a felon,  or  other  offender,  by  him  committed 
to  gaol,  is  called  a mittimus. 

MIZZEN,  the  aftermost  or  hindermosl  of  the  fixed  sails  of  a 
ship,  extended  sometimes  by  a gaff,  and  sometimes  by  a yard 
which  crosses  the  mast  obliquely,  the  fore  end  reaching  almost 
down  to  the  deck,  and  the  after  end  being  peeked  up  as  high 
above  the  middle  of  the  yard  which  is  attached  to  the  mast ; 
the  head  and  forclccch,  or  the  mizxen,  arc  laced  upon  the  gaff 
(or  yard)  and  mast,  and  the  sheet  hauls  out  near  the  tafferel. 

Mizzen  Mast,  the  mast  which  supports  all  the  after  sail* 
The  explanations  of  the  rigging,  yards,  and  sails  of  this  mast 
being  in  general  applicable  also  to  the  same  furniture  of  both 
the  other  masts,  the  render  is  referred  to  the  articles  Snnnin, 
Stay,  Yard,  See.  observing  only  that  the  epithet  of  Fore, 
Main,  or  Mizr.cn,  is  added  to  each  term,  to  distinguish  them 
[ from  each  other. 
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MNEMONICS,  the  art  of  improving  the  memory.  It  suffi- 
ciently appears  that  the  principal  expedient  for  assisting  this 
useful  faculty  is  derived  from  association,  and  of  this  Simoni- 
des and  Cicero  availed  themselves  in  the  early  ages.  All  the 
abilities  of  the  mind  borrow  from  memory  tbeir  beauty  and 
perfection ; without  this,  the  other  faculties  of  the  soul  are 
almost  useless.  To  wbat  purpose  are  all  our  labours  in  know- 
ledge and  wisdom,  if  we  want  memory  to  preserve  and  use 
w hat  *e  have  acquired  I What  avail  all  our  intellectual  or  spi- 
ritual improvements,  if  they  are  lost  as  soon  as  they  are  obtain- 
ed ? Memory  alone  enriches  the  mind,  by  preserving  w hat  our 
labour  and  industry  have  collected.  Without  memory,  there 
can  be  neither  knowledge,  nor  arts,  nor  sciences.  Without  the 
assistance  and  influence  of  this  power,  mankind  would  expe- 
rience no  improvement  in  virtue,  in  morals,  or  in  religion.  The 
soul  of  matt  would  he  but  a poor,  destitute,  naked  being,  with- 
out memory.  If  we  except  the  fleeting  ideas  of  the  moment,  it 
would  present  an  everlasting  blank. 

It  is  often  found,  that  a fine  genius  has  bat  a feeble  memory  ; 
for  where  the  genius  is  bright,  and  the  imagination  vivid,  the 
power  of  memory  may  be  too  much  neglected,  and  lose  its  im- 
provement. An  active  fancy  readily  wanders  over  a multitude 
of  objects,  and  is  continually  entertaining  it  with  new  and  tran- 
sitory images.  It  runs  through  a number  of  new  scenes,  or 
new  pages,  with  pleasure,  but  without  due  attention  ; and  sel- 
dom suffers  itself  to  dwell  upon  any  of  them  long  enough  for 
the  mind  to  receive  a deep  impression,  or  for  the  remembrance 
of  the  subject  to  be  lasting.*  Consequently,  many  persons  of 
very  bright  parts,  and  active  spirits,  have  but  short  and  narrow 
powers  of  recollection  ; possessing  riches  of  their  own,  they  are 
not  solicitous  to  borrow  from  the  stores  of  others.  When  the 
memory  has  been  almost  constantly  employed  in  making  new 
(requirements,  and  when  there  has  not  been  a judgment  suffi- 
ciciit  to  distinguish  what  was  fit  to  be  remembered,  and  what 
was  idle,  trifling,  or  needless,  the  mind  has  been  filled  with 
a wretched  heap  of  words  or  ideas.  In  this  case,  the  soul  had 
large  possessions,  but  no  true  riches.  “Whatever,”  as  Milton 
says,  “ old  Tim e,  with  his  huge  drag  net,  has  conveyed  down  to 
us,  along  the  stream  of  ages  ; whether  it  he  thellt  or  shell fish, 
jewels  or  pebbles,  stick*  or  straws , sea  weeds  or  mud  ;**  all  is 
treasured  up  indiscriminately,  by  those  persons  who  have  not  f 
the  judgment  to  determiue  what  is  to  be  remembered,  and  what  i 
is  to  be  forgotten.  Mow  many  excellent  judgments  and  rca-  j 
soilings  are  framed  in  the  uiind  of  a wise  and  studious  man,  in 
a length  of  years ! IIow  many  worthy  and  admirable  notions  has 
lie  possessed  in  life,  both  by  his  own  reasonings,  and  by  his  pru- 
dent recollections  in  the  course  of  his  reading  ! llut,  alas ! bow 
many  thousands  of  them  vanish,  and  arc  lost  for  want  of  a 
happy  and  retentive  memory. 

Mr.  Locke,  speaking  of  the  continual  decay  of  our  ideas, 
beautifully  observes,  “ The  ideas,  as  well  as  children  of  our 
youth,  often  die  before  ns:  and  our  minds  represent  those 
tombs  to  which  we  arc  approaching;  where,  though  tho  brass 
and  marble  remain,  yet  the  inscriptions  arc  effaced  by  time, 
and  the  imagery  moulders  away.  The  pictures  drawn  in  our 
minds  are  laid  in  fading  colours,  and,  if  not  sometimes  refreshed, 
vanish  and  disappear.  How  much  the  constitution  of  our 
bodies,  and  the  make  of  our  animal  spirits,  are  concerned  in 
this,  and  whether  the  temper  of  the  brain  makes  this  difference, 
that,  in  some  it  retains  the  characters  drawn  on  it  like  marble, 
in  oilters  like  free  stone,  and  in  Others  little  better  than  sand  ; 

I shall  not  here  inquire : though  it  may  seem  probable,  that 
the  constitution  of  the  body  does  sometimes  influence  the 
memory;  since  we  oftentimes  find  a disease  quite  strip  the 
ruind  of  all  its  ideas,  and  the  flames  of  a fever,  in  a few  days, 
calcine  all  those  images  to  dust  and  confusion,  which  seemed 
to  be  as  lasting  as  if  graved  in  marble." 

A good  memory  has  these  qualifications:  (I.)  It  is  ready  to 
receive  and  admit,  with  perfect  ease,  the  various  ideas  of 
words  and  things  which  are  learned  or  taught.  2.  It  is  copious 
enough  to  treasure  up  these  ideas  in  great  number  and  variety. 


* In  all  itirw  cases,  (says  Locke,)  idea*  in  the  mind  quickly  fade,  sod 
often  vanish  quite  nat  of  the  understanding,  leaving  no  more  t<iot«rpp*  or 
rerunning  cJi  a r veters  of  themselves,  than  shadows  do  flying  over  fields  of 
corn ; and  the  mind  is  an  void  of  them  as  if  they  bad  never  beeo  there. 
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3-  It  is  sufficiently  strong,  to  retain,  for  a consideralbe  time, 
those  words  or  thoughts  which  arc  committed  to  its  care*  4-  It 
possesses  the  power  of  suggesting  and  recollecting,  from  the 
abundance  of  its  store,  woids  or  thoughts  proper  for  every  oc- 
casion in  life. 

Rules  for  Improving  the  Memory,— -Many  rules  have  been 
given  for  the  regulation  of  this  important  faculty  : the  follow- 
ing. if  attentively  practised,  will  conduce  much  to  the  solid  and 
lasting  improvement  of  the  memory. 

Temperance  in  eating,  drinking,  and  sleep. — The  memory  de- 
pends much  upon  the  state  of  the  brain,  and  therefore  what 
is  hurtful  to  the  latter  must  be  prejudicial  to  the  former-  Too 
much  sleep  clouds  tho  brain,  and  too  little  overheats  it ; there- 
fore, either  of  these  extremes  ought  to  be  avoided.  Intemper- 
ance of  all  kinds,  and  excess  of  passion,  have  the  same  ill 
effects. 

A clear  anti  distinct  apprehension  of  what  we  with  t o remember. 
Wc  should  understand  the  subject  thoroughly,  and  fix  our  view 
particularly  upon  its  importance. 

An  abridgment  of  a good  book  is,  sometimes,  a very  useful  exer- 
cise.—hi  general  we  should  preserve  the  doctrines,  sentiments, 
or  facts,  that  occur  in  reading ; wc  should  lay  the  Look  aside, 
and  put  them  in  our  own  words. 

Method  and  regularity  are  essentially  necessary. — Those  things 
are  best  remembered,  the  parts  of  which  are  methodically  dis- 
posed and  mutually  connected. 

Repetition  and  review. — ■' When  a person  is  hearing  a sermon, 
or  a lecture,  he  should  endeavour  to  recollect  the  several  heads 
of  it,  from  the  beginning,  two  or  three  times  before  the  dis- 
course is  finished.  The  omission  or  the  loss  of  a few  sentences 
is  amply  compensated  by  preserving  in  the  mind  the  method 
and  order  of  the  whole  discourse,  in  all  its  most  important 
branches.  Discoursing  with  our  companions  on  wbat  wc  have 
been  reading,  or  teaching  it  to  our  younger  friends,  is  an  excel- 
lent mode  of  repetition,  and  contributes,  more  than  any  other 
perhaps,  to  assist  the  memory.  The  memory  gains  great  ad- 
vantage by  having  the  objects  of  our  learning  drawn  out  into 
schemes  or  tables.  The  situation  of  the  several  parts  of  the 
earth  is  better  learned  by  one  day’s  consultation  with  the  ter- 
restrial  globe,  than  by  merely  reading  the  description  of  their 
situation  a hundred  limes  over  in  books  of  geography.  Writing 
what  wc  wish  to  remember  once,  and  giving  it  due  attention, 
will  fix  it  more  in  the  mind  than  reading  it  several  times. 
What  we  have  seen  is  not  so  soon  forgotten  as  what  we  have  only 
heard.  What  Horace  affirms  of  the  mind  or  passions,  is  not  less 
applicable  to  the  memory  : 

Sounds  which  address  thr  ear  are  Inst  nod  die 
In  one  abort  hoar ; bat  that  which  strikes  the  eye 
Lives  long  n|Min  the  mind;  ibe  faithful  sight 
Engraves  the  knowledge  with  s bean  of  light. 

Rhyme.  The  memory  of  useful  things  may  receive  consi- 
derable aid,  if  they  are  thrown  into  verse.  For  the  numbers 
and  measures,  and  rhyme,  according  to  the  poesy  of  different 
languages,  assist  us  very  materially  in  receiving  what  is  pro- 
posed to  our  observation, and  in  preserving  it  long  in  our 
remembrance.  How  many  of  the  common  affairs  of  human  life 
taught  in  early  years  are  indelibly  fixed  in  our  memories  by  the 
aid  of  rhvmc. 

Initial  Letters. — II  has  sometimes  been  the  practice  to  im- 
print names  or  sentences  on  the  memory,  by  taking  tho  first 
letter  of  every  word  of  that  sentence,  or  of  those  names,  and 
making  a new  word  out  of  them.  The  name  of  the  Maccabees 
is  hon  our'd  from  the  first  letter  of  the  Hebrew  words  which 
make  the  sentence.  Mi  C amoha,  liatlim  Jehovah,  that  is.  Who 
is  like  thee  among  the  gods  ’—which  was  written  on  their  ban- 
ners, So  the  word  Viln/yor  teaches  us  to  remember  the  order 
of  the  seven  original  colours  as  they  appear  by  the  sun-benms, 
cast  through  a prisin  on  white  paper,  or  formed  by  the  sun  in  a 
rainbow,  according  to  the  different  refrangibility  of  the  rays, 
viz.  violet,  indigo,  blue,  green,  yellow,  orange,  and  red. 

Common  Place  Book. — There  have  been  many  different  modes 
of  keeping  this  book  offered  to  our  attention,  and  almost  every 
person  has  one  peculiar  to  himself.  That  which  Mr.  Locke 
found,  after  twenty  years’ experience,  to  be  the  most  convenient 
and  advantageous,  is  thus  described-  The  first  page  of  the 
book.  or.  for  more  room,  the  two  first  pages  fronting  cacti  other, 
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arc  to  serve  for  a kind  of  index  to  the  whole,  and  contain  refer, 
once*  to  every  place  or  matter  therein ; in  the  commodious 
contrivance  of  this.  so  as  it  may  admit  of  a sufficient  variety 
of  materials,  without  confu>ion,  all  the  secret  of  the  method 
consists.  The  manner  of  it,  ns  laid  down  by  Mr.  Locke,  will 
be  conceived  fiorn  the  follow  in*  specimen,  wherein  what  is  to 
be  done  in  the  book  for  all  the  letters  of  the  alphabet,  is  litre 
shewn  in  the  first  four. 


The  index  of  the  common  place  book  being  thus  formed,  it  is 
ready  for  the  taking  down  any  thing  therein.  In  ordertothis,  con* 
aider  to  what  head  the  thing  you  would  enter  is  most  naturally 
referred,  and  under  which  one  would  l>c  led  to  look  for  such  a 
thing  ; in  this  head  or  word  regard  is  to  he  had  to  the  initial 
letter,  and  the  first  vowel  that  follows  it ; which  are  the  charac- 
teristic  letters  whereon  all  the  use  of  the  index  depends.  Sup- 
pose I would  enter  down  a passage  that  refers  to  the  head 
beauty ; II.  I consider,  is  the  initial  letter,  and  t the  first  vowel, 
then  looking  upon  the  index  of  the  partition  B.and  therein  the 
liner  (which  is  the  place  for  all  words  whose  initial  is  B,  and 
the  first  vowel  e;  as  beauty,  beneficence,  bread,  bleeding, 
blemishes,  &c.)  and  finding  no  numbers  already  written  to  di- 
rect me  to  any  page  of  the  hook  where  words  of  that  character- 
istic have  been  entered,  1 turn  forward  to  the  first  blank  page 
1 find,  which  in  a fresh  bunk,  as  this  is  supposed  to  be,  will  be 
ngc  2,  and  here  write  what  1 have  occasion  for  on  the  head 
eauty  ; beginning  the  head  in  the  margin,  and  indenting  all  the 
other  subservient  lines,  that  the  head  may  stand  out  and  shew 
itself ; this  done,  I enter  the  page  where  it  is  written,  viz.  2,  in 
the  space  II  e;  from  which  time  the  class  Be,  becomes  wholly 
in  possession  of  the  second  and  third  pages,  which  arc  consign* 
cd  to  letters  of  this  characteristic. 

Note.  If  the  lu-ad  be  a monosyllable  beginning  with  a vowel, 
the  vowel  is  at  the  same  lime  both  the  initial  letter  and  the 
characteristic  vowel ; thus  the  word  Art  is  to  be  written  in  An. 
Mr.  Locke  omits  three  letters  of  the  alphabet  in  his  index,  viz. 
K,  Y,  and  W,  which  are  supplied  by  C,  I.  and  U,  equivalent 
to  them  ; and  as  for  Q,  since  it  is  always  followed  by  an  u,  be 
puts  it  in  the  first  place  of  Z ; and  so  has  no  Zts,  which  is  a 
characteristic  that  very  rarely  occurs.  By  thus  making  Q the 
last  of  the  index,  its  regularity  is  preserved  without  diminishing 
its  extent.  Others  choose  to  retain  the  class  Z u,  and  assign  a 
place  for  Q u below  the  index. 

If  any  imagine  these  hundred  classes  arc  not  sufficient  to 
comprehend  all  kinds  of  subjects  without  confusion,  be  may 
follow  the  same  method,  and  yet  augment  the  number  to  500, 
by  taking  in  one  or  more  characteristic  to  them.  But  the  in- 


ventor assures  us,  that  in  nil  his  collections  for  a long  series 
of  years,  he  never  found  any  deficiency  in  the  index  as  above 
laid  down. 

The  most  effectual  method  of  improving  the  memory  is  by 
due  and  proper  exercise.  Our  memories  will  bo  in  a great 
measure  molded  and  formed,  improved  or  injured,  according 
to  tho  exercise  of  them.  If  wc  never  use  them,  they  will  ho 
almost  lost.  Those  who  are  accustomed  to  converse  and  read 
of  a few  things  only,  will  retain  but  a few  in  their  memory. 
Those  who  arc  used  to  remember  an  event  for  an  hour,  and  to 
charge  their  memories  with  it  no  longer,  will  retain  this  event 
but  an  hour  before  it  vanishes.  Hut,  on  the  other  hand,  espo- 
rial  care  should  be  taken,  that  the  memory  of  the  learner  be 
not  crowded  with  too  great  a variety  of  ideas  atone  time.  This 
is  the  way  to  learn  nothing;  one  idea  effaces  another. 

The  Memory  can  Ue  imprvrtd  only  by  moderate  txereite Such 
is  the  opinion  of  l)r  Walts,  a high  authority  in  matters  of  this 
nature,  respecting  the  improvements  of  the  natural  memory. 
The  recollection  w hich  ordinary  memories  possess,  appears  to 
he  resolvable  into  two  principal  sources,  the  riraeity  of  the 
impression,  and  attoeiotion.  Singularity  of  impression  is  gene- 
rally accompanied  with  vivacity,  but  association  is  the  princi- 
pal expedient  for  assisting  the  memory.  Thus  “ when  I see  the 
house  of  my  friend,  I recollect  his  family  ; when  I hear  of  Water- 
loo, I recollect  the  overthrow  of  Napoleon." 

MOAT,  or  Ditcii,  in  Fortification,  a deep  trench  dug  round 
the  rampart  of  a fortified  place,  to  prevent  surprises.  Toe 
brink  of  the  moat  next  the  rampart,  is  called  the  scarp;  and 
the  opposite  one,  the  counterscarp.  A dry  moat  round  a large 
place,  with  a strong  garrison,  is  preferable  to  one  full  of  water  ; 

] because  tho  passage  may  bo  disputed  inch  by  inch,  and  the 
besieger*,  when  lodged  in  it,  arc  continually  exposed  to  the 
homh«.  grenades,  and  other  fire-works,  which  arc  thrown  inces- 
santly fium  the  rampart  into  their  w orks.  In  the  middle  of  dry 
moats,  there  Is  sometimes  another  small  one  called  lunette, 
which  is  generally  dug  so  deep  tilt  thry  find  water  to  fill  it. 
The  deepest  and  broadest  moats  are  accounted  the  best,  bnt  a 
deep  one  is  preferable  to  a broad  one ; the  ordinary  breadth  is 
about  twenty  fathoms,  and  the  depth  about  sixteen.  To  drain 
a mote  that  is  full  of  water,  they  dig  a trench  deeper  than  the 
level  of  the  water,  to  let  it  run  off,  and  then  throw  hurdles  upon 
the  mud  and  slime,  covering  them  with  earth  or  bundles  of 
rushes,  to  make  a sure  and  firm  passage. 

MOBILITY,  a contingent  property  of  bodies,  bat  most 
essential  to  their  constitution.  Lvcry  body  at  rest  can  bo  put 
in  motion,  and  if  no  impediment  intervenes,  this  change  may 
be  effected  by  the  slightest  external  impression.  Thus,  the 
largest  cannon  ball,  suspended  freely  by  a rod  or  chain  from  a 
lofty  ceiling,  is  visibly  agitated  by  the  horisontal  stroke  of  u 
swan  shot,  which  has  gained  some  velocity  in  its  descent 
through  the  are  of  a pendulum.  In  like  manner,  a ship  of  anv 
burden  is,  in  calm  weather  and  smooth  water,  gradually  pull- 
cd  along  even  by  the  exertions  of  a boy.  A certain  measure 
of  force,  indeed,  is  often  required  to  commence  or  to  maintain 
the  motion;  bnt  this  consideration  is  wholly  extrinsic,  and 
depends  on  the  obstacles  at  first  to  be  overcome,  and  on  the 
resistance  which  is  afterwards  encountered.  If  the  adhesion 
and  intervention  of  other  bodies  were  absolutely  precluded, 
motion  would  be  generated  by  the  smallest  pressure,  and 
would  continue  with  undiminisbed  energy. 

MODE,  in  Logic,  called  also  syllogistic  mood,  a proper  dis- 
position of  the  several  propositions  of  a syllogism,  in  respect  of 
quantity  and  quality. 

Moot!,  in  Philosophy,  denotes  the  manner  of  a thing's  exis- 
tence. 

MODEL,  in  a general  sense,  an  original  pattern  proposed  for 
any  one  to  copy  or  imitate.  This  word  is  particularly  in  building, 
as  applicable  tu  an  artificial  pattern  made  in  wood,  stone,  plas- 
ter, or  other  matter,  with  ail  its  parts  and  proportions,  in  order 
for  the  better  conducting  and  executing  some  great  wo  k,  and  to 
give  an  idea  of  the  effect  it  will  have  when  finished.  They  also 
use  models  in  painting  and  sculpture;  whence  in  the  acade. 
mica  of  painting  they  give  the  term  Model  to  a naked  man  or 
woman,  disposed  in  several  postures,  to  afford  an  opportunity 
to  the  scholars  to  design  him  in  various  views  and  attitudes. 
Models  in  iuiitalion  of  any  natural  or  artificial  substance,  urr 
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moat  usually  aide  by  means  of  moulds  composed  of  plaster  of 
Paris-  Thus,  when  a model  is  to  be  taken,  the  surface  of  the 
original  is  first  greased,  to  prevent  the  plaster  from  sticking  to 
it.  The  original  is  then  laid  on  a smooth  table,  previously- 
greased,  or  covered  with  a cloth  to  prevent  the  plaster  sticking 
to  it:  then  surround  the  original  with  a frame  or  ridge  of  gla- 
ziers’putty.  at  such  a distance  from  it  as  will  admit  the  plaster 
to  rest  upon  the  table,  on  all  lidcs  of  the  subject,  for  about  an 
inch,  or  as  much  as  is  sufficient  to  give  the  proper  degree  of 
strength  to  the  mould.  A sufficient  i|unntity  of  plaster  is  then 
to  he  poured  as  uniformly  as  possible  over  the  whole  substance, 
until  it  is  every  w here  covered  to  such  a thickness  as  to  give  a 
proper  substance  to  the  mould,  which  may  vary  in  proportion 
to  the  size.  The  whole  most  then  remain  iu  this  condition  till 
Ibc  plaster  has  attained  its  hardness:  when  the  frame  ia  taken 
away,  the  mould  may  be  inverted,  and  the  subject  removed 
from  it;  aud  when  the  plaster  is  thoroughly  dry,  let  it  be  well 
seasoned. 

MODULATION,  iu  Music,  the  art  of  conducting  harmony, 
in  composition,  or  extemporary  performance,  through  those 
k«JS  and  modes  which  have  a due  relation  to  the  fundamental 
or  original  key. 

MODUS  DECIMANDI,  in  Law,  is  where  money,  land,  or 
other  valuable  consideration,  has  been  given,  time  out  of  mind, 
to  tire  minister  or  parson  of  any  certain  place,  in  the  room  of 
tithes. 

MOHAIR,  the  hair  of  a kind  of  goat,  frequent  about  Angora, 
in  Turkey. 

MOISTURE,  a term  sometimes  used  to  denote  animal 
fluids,  the  juices  of  plants,  or  dampness  of  the  air  or  other 
bodies. 

MOLG,  a name  given  in  the  Mediterranean  to  a long  pier 
or  artificial  bulwark  of  masonry,  extending  obliquely  arross 
the  entrance  of  a harbour,  in  order  to  break  the  force  of  the 
sea  from  the  vessels  that  arc  anchored  within. 

Moi.fr:.  is  also  applied  to  the  harbour  or  haven  which  is 
formed  by  the  bulwark  above  described,  which  latter  is  then 
denominated  the  mole  head. 

MOLECUL.-E,  the  same  as  Atoms. 

MOLLUSCA,  in  Natural  History,  the  second  order  of  the 
Linnaean  class  vermes.  They  are  naked  ; furnished  with  ten- 
tacula,  or  arms  ; for  the  most  part  inhabitants  of  the  sea  ; and, 
by  their  phosphoreous  quality,  illuminate  the  dark  abyss  of  the 
waters.  This  order  is  composed  of  simple  animals  furnished 
with  limbs. 

MOLOSSES,  the  thick  fluid  matter  remaining  after  the  su- 
gar is  made,  resembling  syrup. 

MOLYBDATES,  in  Chemistry,  salts  formed  from  the  molyb- 
dic  acid,  and  the  earths,  alkalies,  Ac.  They  are  colourless, 
and  soluble  in  water;  they  have  a metallic  taste.  The  pros- 
siatc  of  potash  throws  down  from  several  of  them  a light  brown- 
coloured  precipitate. 

MOLYUDENA,  or  Sulphuret  of  Molybdenum,  occurs  mas- 
sive, disseminated,  and  rarely  crystallized.  Its  colour  is  like 
that  of  fresh  cut  metallic  lead.  It  occurs  in  granular  distinct 
concretions;  it  is  opaque,  stains  the  fingers,  and  leaves  shining 
traces  when  drawn  over  paper  ; it  is  very  soft,  and  easily  divi- 
sible in  the  direotion  of  the  lamina*.  Specific  gravity  4-5  to  4-7. 
It  is  infasible  before  the  blow-pipe,  but  exhales  a sulphureous 
odour;  at  a very  high  heat  it  melts,  gives  out  whi  c fumes,  and 
burns  with  a blue  (lame.  It  is  found  in  Norway,  Sweden,  Sax- 
ony, and  in  Mont-Blanc  in  Switzerland. 

MOLYBDENUM,  a metal  of  a grayish-white  colour,  in  the 
form  of  brittle  infusible  grains.  In  the  analysis  was  obtained 
sulphur,  and  a whitish  powder,  which  is  a metallic  oxide,  and 
possesses  the  properties  of  on  acid.  Hitherto  this  metal  is  only 
obtained  in  grains,  the  greatest  heat  has  not  been  sufficient  to 
melt  it  into  a button ; its  specific  gravity  is  7*4. 

MOLYHDIC  or  Molyhuous  Acid.  (See  above.)  Molybdic 
acid  combioet  with  alkalies,  earths,  and  several  metallic  oxides, 
and  forms  molybdates,  which  see.  This  acid,  combined  with 
potash,  forms  a colourless  salt ; mixed  with  filings  of  tin  and 
muriatic  acid,  it  becomes  blue,  and  precipitates  flakes  of  the 
same  colour,  which  disappear  after  some  time ; 100  parts  arc 
composed  of  67  molybdenum,  and  33  oxygen. 

MOLYNKAUX,  William,  a celebrated  astronomer  and 


mathematician,  was  born  at  Dublin,  In  the  year  1656,  and  died 
in  1008. 

MolykeaUx,  Samuel,  son  of  the  former,  was  also  an  able 
astronomer;  but  bis  public  situation  prevented  him  from  pur- 
suing the  subject  to  the  same  extent  as  had  been  done  by  bis 
father. 

MOMENT,  an  indefinite  small  portion  of  time,  having  the 
same  relation  to  duration  as  a point  has  to  a line. 

MoMHKT,  in  the  Modern  Analysis,  is  the  same  as  Infinitesi - 
mal,  Increment,  or  Decrement ; for  an  explanation  of  which  see 
those  terms. 

MOMENTUM,  in  Mechanics,  is  the  same  with  impetus,  or 
quantity  of  motion,  and  is  generally  estimated  by  the  product 
of  the  velocity  and  mass  of  the  body.  This  is  a subject,  how- 
ever, which  has  led  to  various  controversies  between  philoso- 
phers, sonic  estimating  it  by  the  mass  into  the  velocity,  as 
staled  above,  while  others  maintain,  that  it  varies  as  the  mass 
into  the  square  of  the  velocity.  But  this  difference  seems  to 
have  arisen  rather  from  a misconception  of  the  term,  than  from 
any  other  cause:  those  who  maintain  the  former  doctrine, 
understanding  momentum  to  signify  the  momentary  impact ; 
and  the  latter,  as  the  sum  of  all  the  impulses  till  the  motion  of 
the  body  is  destroyed.  See  F<MCB. 

MOtfOKDICA  ELATERIUM.  Spirting  Cunmbrr.— Tho 
fruit  of  the  Elalerium  is  a strong  cathartic,  and  very  often 
operates  also  upwards.  Two  or  three  grains  are  accounted  in 
most  cases  a sufficient  dose.  Simon  Paulli  relates  some  in- 
stances of  the  good  effects  of  this  purgative  in  dropsies:  hut 
cautions  practitioners  not  to  have  recourse  to  it  till  after  milder 
medicines  have  proved  ineffectual ; to  which  caution  we  heartily 
subscribe.  Medicines  indeed,  in  general,  which  act  with  vio- 
lence in  a small  dose,  require  the  utmost  skill  to  manage  them 
with  any  tolerable  degree  of  safely:  to  which  may  be  added, 
that  the  various  methods  of  making  these  kinds  of  prepara- 
tions, as  practised  by  different  hands,  must  needs  vary  their 
power. 

MONA  DBS.  See  Digits. 

MONARCHY,  a government  in  which  the  supreme  power  is 
invested  in  a single  person.  There  are  several  kinds  of  monar- 
chies, as,  where  the  monarch  is  invested  with  an  absolute  pow- 
er, and  is  accountable  to  none  but  Cod  ; nr  limited,  where  the 
supreme  power  is  virtually  in  the  laws,  though  the  majesty  of 
government  and  the  administration  is  vested  in  a single  person. 
Monarchies  are  also  either  hereditary  or  elective,  where  the 
choice  depends  upon  all  who  enjoy  the  benefit  of  freedom,  or 
upon  a few  persons  in  whom  the  constitution  vests  the  power 
of  election. 

MONASTERY,  a convent,  or  house  built  for  the  reception 
and  entertainment  of  monks,  medicant  friars,  or  nuns,  whether 
it  be  an  abbey,  priory,  Ac. 

MONEY,  the  medium  of  commerce,  commonly  metal,  und 
generally  of  a determined  shape  and  weight  to  which  public 
authority  has  affixed  a certain  value.  Money  is  usually  divi- 
ded into  real  or  effective  ; aud  imaginary,  or  money  of  account. 
Real  money  indudes  all  coins  or  species  of  gold,  silver,  cop- 
per, Ac-  which  exist  and  have  currency.  Imaginary  money,  or 
money  of  account,  is  that  which  has  never  existed,  or  at  least 
which  does  not  exist  in  real  specie,  but  is  a denomination 
invented  or  retained  to  facilitate  the  stating  of  accounts,  by 
keeping  them  still  on  a fixed  footing,  not  to  be  changed  like 
current  coins.  No  person  is  obliged  to  take  in  pnvmrnt  any 
money  which  is  not  lawful  metal,  that  is,  of  silver  and  gold, 
except  for  sums  under  sixpence.  But  it  was  decided  in  Hilary 
term,  1700,  that  bank  notes  were  considered  ns  money,  anil 
therefore  a proper  tender  in  payment. 

English  Money  of  Account,  is  the  pound,  shilling',  and  pence, 
the  pound  contains  twenty  shillings,  and  the  shilling  twelve 
pence.  Originally  the  pound  was  one  pound  weight  of  silver, 
which  was  coined  into  twenty  shillings,  and  n penny  was  a 
pennyweight,  or  the  240lh  part  of  a pound.  In  Scotland,  tho 
denominations  were  the  same,  but  the  pound  of  silver  wax  gra- 
dually coined  into  more  and  more  shillings,  until  at  lust  the 
pound  was  reduced  to  only  one-twelfth  part  of  the  value  of  the 
present  pound  sterling. 

French  Money f of  Account  is  francs  and  cenlimes  : sous  still 
appear  sometimes  in  accounts,  aud  20  of  them  make  a franc. 
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Money  bringing  into  Court.  In  some  actions  ol  law  the  de- 
fendant is  allowed  to  pay  a sum  into  court,  which  he  contends 
is  the  fair  amount  of  the  plaintiff's  just  demand,  and  the  plaintiff 
will  afterwards  proceed  at  his  peril. 

MONOCEROS,  (Ac  l.'nicorn,  is  a modern  constellation 
formed  by  that  great  innovator  Hevelius.  out  or  the  stellae 
iuformes  of  the  ancients. — Boundaries  and  Contents:  N.  by 
Gemini,  Canis  Minor,  and  Hydra;  E.  by  Hydra;  S.  by  Argo 
Nat  is  and  Canis  Major;  and  VV.  by  Orion.  There  are  thirty- 
one  stars  assigued  to  this  constellation  in  the  Uriiannic  Cata- 
logue, viz.  ten  of  the  fourth  magnitude,  and  tbe  remainder  of 
smaller  magnitudes. 

MONOCHORD,  in  Music,  an  instrument  so  called  because 
it  is  furnished  with  only  one  string.  Its  use  is  to  rueasuro  and 
adjost  the  ratios  of  the  intervals,  which  it  effects  by  the  means 
of  moveable  bridges  calculated  to  divide  the  chord  at  the  plea- 
sure of  the  performer. 

MONOCULUS,  in  Natural  History,  a genus  of  insects  of  the 
order  aptera-  There  are  about  50  species,  separated  into 
sections. 

MONODON,  the  Narwhal , in  Natural  History,  a genus  of 
mammalia,  of  the  order  cetae.  The  only  genus  of  this  species  is 
M.  monoceros,  or  the  unicorn  narwhal,  found  in  the  northern 
seas,  and  generally  of  the  length  of  twenty  feel  from  the  mouth 
to  tbe  tail ; from  a socket  in  the  upper  jaw  on  one  side,  a tooth 
somewhat  resembling  a horn  grows  in  a perfectly  straight  di- 
rection, and  a wreathed  or  screw-like  form,  to  the  length  of  six, 
and  occasionally  nine  or  ten  feet,  of  a light  yellow  colour,  and 
terminating  in  a sharp  point,  a circumstance  by  which  it  is 
discriminated  from  every  other  species  of  w hales.  The  inci- 
pient protrusion  of  a second  tooth  on  the  other  side  of  the  jaw 
is  generally  perceivable,  and  in  some  instances,  though  rarely, 
both  advance  to  maturity.  The  narwhals  sobsist  principally 
upon  flat-fish.  They  arc  seldom  observed  in  the  open  sea,  and 
frequent  the  unfrozen  spots  near  the  coasts  of  the  arctic  re- 
gions. They  are  taken  by  the  Greenlanders  in  great  ahundauce 
by  the  harpoon  ; their  flesh  is  eaten  prepared  in  various  ways, 
and  the  oil  and  intestines  are  also  articles  in  great  request. 
The  tendons  are  split  into  thin  fibres,  serving  the  purposes  of 
thread,  and  the  teeth  aie  used  sometimes  for  hunting  horns, 
and  more  frequently  as  pillars  and  gate  posts  in  houses.  These 
horns  were  formerly  considered  as  indicative  of  royal  state  and 
magnificence,  being  employed  as  the  ornaments  of  palaces. 

MONOGRAM,  a character  or  cipher,  composed  of  one,  two, 
or  more  letters  interwoven ; being  a kind  of  abbreviation  of  n 
name,  anciently  used  as  a seal,  badge,  arms,  ficc.  The  use  of 
arms  is  very  ancient,  as  appears  from  Plutarch,  and  from  some 
Greek  medals  of  tbe  time  of  Pbilipof  Macedonand  Alexander 
his  son.  The  Roman  labarum  bore  the  monogram  of  Jesus 
Christ,  which  consisted  of  two  letters,  a P placed  perpendicu- 
larly through  the  middle  of  an  X,as  wc  find  it  on  many  medals 
in  the  time  of  Constantine,  these  being  the  two  first  letters  of 
the  word  XPIXTOX.  Thus,  under  the  Eastern  empire,  it  is 
usual  to  find  M1K,  which  are  the  monogram  of  Mary,  Jesus, 
Constantine. 

MONOMIAL,  in  Algebra,  is  a quantity  consisting  only  of 
one  term  ; as  a i,  3 Ax*,  kc. 

MONOTONY,  an  uniformity  of  sound,  or  fault  in  pronunci- 
ation, wheu  a loug  series  of  w ords  are  delivered  in  one  unvaried 
tone. 

MONS  MEKSiE,  the  Table  Mountain,  ft  modern  asterism, 
situated  between  the  Southern  Pole  of  the  World  and  the 
Ecliptic,  contains  thirty  stars:  this  constellation  culminates 
with  Auriga  and  Orion. 

MONSOON,  a species  of  trade  wind  in  the  East  Indies, 
which  for  six  months  blows  constantly  tbe  same  way,  and  the 
contrary  way  the  other  six  months.  However,  it  ought  to  be 
observed,  that  the  points  of  the  compass  f^om  wheucc  the  mon- 
soons blow,  as  well  as  the  times  of  their  shifting,  differ  in  dif- 
ferent parts  of  the  Indian  ocean.  The  cause  of  monsoons  is 
this  : when  the  sun  approaches  the  northern  tropic,  there  arc 
countries,  as  Arabia,  Persia.  India,  &c.  which  become  hotter, 
and  reflect  more  heat  than  the  seas  beyond  the  equator,  which 
the  son  has  left;  the  winds,  therefore,  instead  of  blowing 
from  thence  to  the  parts  under  the  equator,  blow  the  contrary 
way  ; and  when  the  sun  leaves  those  countries,  and  draws  near 


the  other  tropic,  the  winds  turn  about,  and  blow  on  the  opposite 
point  of  the  Compaq*. 

MONTGOLFIER,  a name  sometimes  given  to  those  bal- 
loons which  receive  their  buoyancy  from  the  burning  of  com- 
bustible materials ; being  thus  denominated  after  the  name  of 
their  inventor,  by  which  nume  they  arc  also  distinguished  from 
the  inflammable  air-balloons.  See  Aerostation. 

MONTH,  the  twelfth  part  of  the  year,  and  is  so  called  from 
tbe  moon,  by  whose  motions  it  was  regulated,  being  properly 
thr  time  in  w liich  the  moon  runs  through  the  zodiac.  The  lunar 
month  is  either  illuminative,  periodical,  or  synodical. 

JHuminatire  Month, is  the  interval  between  the  firstappear- 
ancc  of  one  new  moon  and  that  of  the  next  following.  As  tbe 
moon  appears  sometimes  sooner  after  one  change  than  after 
another,  the  quantity  of  the  illuminative  month  is  not  always 
the  tame.  The  Turks  and  Arabs  reckon  by  this  month. 

Lunar  Periodical  Month,  is  the  time  in  which  the  moon 
runs  through  the  zodiac,  or  returns  to  the  same  point  again; 
the  quantity  of  which  is  27* 7h  43*  8*. 

Lunar  Synodical  M/vnth,  called  also  a lunation,  is  the  time 
between  two  conjunctions  of  the  moon  with  the  sun,  or  between 
two  new  moons;  the  quantity  of  which  is  21*1  12k 44® 3*  II". 
The  ancient  Romans  used  lunar  months,  and  made  them  alter- 
nately of  twenty-nine  and  thirty  days.  They  matked  the  days 
of  each  month  by  three  terms,  rix.  Calends,  Nones,  and  Ides. 

Solar  Month,  is  the  time  in  which  the  sun  runs  through  one 
entire  sign  of  the  ecliptic ; the  mean  quantity  of  which  ts 
30*  10*20"  5‘,  being  the  twelfth  part  of  305*  6*49“,  the  mean 
solar  year. 

Astronomical  or  Natural  Month,  is  that  measured  by  some 
exact  interval  corresponding  to  tbu  motion  of  the  sun  or  moon  ; 
such  are  the  lunar  and  solar  months  above  mentioned. 

Civil  or  Common  Month,  is  an  interval  of  a certain  number 
of  whole  days,  approaching  nearly  to  the  quantity  of  some 
astronomical  month.  These  may  be  either  lunar  or  solar. 

Tbe  Civil  Lunar  Month  consists  alternately  of  twenty-nine 
and  thirty  days.  Thus  will  two  civil  months  he  equal  to  two 
astronomical  ones,  abating  for  the  odd  minutes ; and  so  the 
new  moon  will  he  kept  to  the  first  day  of  such  civil  months  for 
a long  time  together.  This  was  the  month  in  civil  or  common 
use  among  the  Jews,  Greeks,  and  Romans,  till  the  time  of 
Julius  Ctcsar. 

The  Civil  Solar  Month,  consisted  alternately  of  thirty  and 
thirty-one  days,  excepting  one  month  of  the  twelve,  which  con- 
sistedonly  of  twenty-nine  days;  but  every  fourth  year  of  thirty 
days.  The  form  of  civil  months  w as  introduced  by  Julius 
Caesar.  Under  Augustus,  the  sixth  month,  till  then  from  its 
place  eallcd  Sexlilis,  received  the  name  Augustus,  now  August, 
in  honour  of  that  prince ; and  to  make  the  compliment  still 
greater,  a day  was  added  to  it.  which  made  it  consist  of  thirty- 
one  days,  though  till  then  it  had  only  contained  thirty  days  ; to 
compensate  for  which,  a day  was  taken  from  February,  mak- 
ing it  consist  of  twenty-eight  days,  and  twenty-nine  every 
fourth  year.  Such  are  the  civil  or  calendar  months  now 
used  through  Europe. 

MONTH,  in  Law,  is  generally  a lunar  month  of  twenty-eight 
days,  unless  otherwise  expressed. 

MONTUCLA,  John  Etienne,  a celebrated  French  mathema- 
tician, was  born  at  Lyons,  September  6,  17*25;  and  very 
early  in  the  College  of  the  Jesuits  acquired  a very  intimate 
knowledge  of  the  Latin  and  Greek  languages,  to  which  he 
added  also  several  modern  languages,  as  the  Italian,  Euglisb, 
German,  and  Dutch ; w hich,  joined  to  a very  complete  know- 
ledge of  the  mathematical  and  philosophical  sciences,  and  a 
remarkable  accuracy  of  research,  eminently  qualified  him  for 
the  performance  of  that  work  by  which  be  is  most  distinguished, 
and  by  which  he  has  laid  a lasting  obligation  on  every  admirer 
of  these  sciences,  viz.  his  “ Histoire  dcs  Mnthcmatiqocs," 
which  first  appeared  in  1758,  in  2 vols.  4to.  and  which  has  been 
since,  rt>.  in  1802,  republished,  and  augmented  to  4 vols.  4to. 
by  Lalaodc ; the  additions  being  principally  drawn  from  the 
numerous  manuscript  notes  left  by  Montucla  at  the  time  of  Ida 
death,  which  happened  at  Paris,  December  18,  1790. 

MONUMENT,  in  Architecture,  a building  destined  to  pre- 
serve the  memory,  &c.  of  a person  who  raised  it,  or  for  whom 
it  was  raised;  as,  a triumphal  arch,  a mausoleum,  a pyramid,  lieu. 
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MOOD,  or  MnDF.in  Grammar,  the  different  manner  of  con- 
jugating veth*.  serving  to  denote  the  different  affections  of  the 
mind. 

MOON,  Luna,  in  Astronomy,  one  of  the  heavenly  bodies, 
the  constant  attendant  of  our  earth,  about  which  she  revolves 
as  n centre,  illuminating  us  by  her  reflected  rays  in  ihenbsence 
of  the  sun.  The  principal  elements  and  phenomena  of  this 
body  are  thus  stated  by  Mr.  Daily,  in  the  Philosophical  Maga- 
zine for  January,  181*2.  in  a very  neat  and  useful  synopsis  of 
astronomy,  drawn  principally  from  the  Systeine  Du  Monde  of 
Laplace.  The  motions  of  the  moon  arc  exceedingly  eccentric 
and  irregular.  She  performs  her  mean  sidereal  t evolution  in 
27d7*4 3™  11**5;  but  this  period  is  vniiublc, and  a comparison 
of  tho  modern  observations  with  the  ancient  proves  incontes- 
tably an  acceleration  in  her  mean  motion.  Her  mean  tropical 
revolution  is  27d  7*  43m  4"*7,  and  her  mean  synodical  revolution 
SO*  12*  44®  *2*‘ 8.  Her  mean  distance  from  the  earth  is  29-982175 
times  the  diameter  of  the  terrestrial  equator,  or  about  237,000 
miles.  The  eccentricity  of  her  orbit  is  •O.VtH.iW ; the  mean  dis- 
tance from  the  earth  being  taken  equal  to  unity  ; but  this 
eccentricity  is  variable  in  each  revolution.  Her  mean  longitude, 
at  the  commencement  of  the  present  century,  was  in  3**21° 
3ff  42*  1.  Her  velocity  varies  in  different  parts  of  her  orbit; 
she  is  swiftest  in  her  perigee  (or  point  nearest  the  earth,)  and 
slowest  when  in  her  apogee  (or  point  farthest  from  live  earth); 
her  mean  diurual  velocity  is  equal  to  13°  !</  34*9,  or  about 
thirteen  tiroes  greater  than  that  of  ilie  sun.  The  greatest 
equation  of  her  centre  is  G°  17*  64* -ft.  The  mean  longitude  of 
her  perihelion  was.  at  the  commencement  of  the  present  cen- 
tury, in  8*  26°  6*  6*1  ; but  the  line  of  the  apsides  has  a motion, 
according  to  the  order  of  the  signs.  The  period  of  a sidereal 
revolution  of  the  apsides,  is  3332*  I3h60'  ur*8.  or  nearly  nine 
ears.  The  period  of  a tropical  revolution  of  tho  apsides,  is 
at  3231d  llh  24  8**6.  But  these  periods  are  not  uniform,  for 
they  have  a secular  irregularity,  and  are  retarded  whilst  the 
motion  of  tho  moon  itself  is  accelerated.  The  period  of  an 
anomalistic  revolution  of  the  moon  is  27d  13*  Iff  37*  4.  Her 
orbit  is  inclined  to  the  plane  of  the  ecliptic  in  an  angle  of 
6°  V ; but  this  inclination  is  variable.  The  greatest  inequality, 
which  sometimes  extends  to  ff  47**61,  is  proportional  to  the 
cosine  of  the  angle  on  which  tho  inequality  in  the  motion  of 
the  nodes  depends-  Her  orbit,  at  ihc  commencement  of  the 
present  century,  crossed  the  ecliptic  in  0*  15°  55'  26*3 ; but 
the  place  of  her  nodes  is  variable ; these  having  a retrograde 
motion,  and  make  a sidereal  revolution  in  6793d  10*  O'  30**0,  or 
in  about  18*6  Julian  years.  This  variation,  however,  is  subject 
to  many  inequalities  ; of  which,  the  greatest  is  proportional  to 
the  sine  of  double  the  distance  of  tho  moon  from  the  sun,  and 
extends  to  1°  37'  46**0  at  its  maximum.  A synodical  revolu- 
tion of  the  nodes  is  performed  in  340*  14*  62*  43**6;  but  the 
motion  of  the  nodes  is  subject  also  to  a secular  inequality, 
dependent  on  the  acceleration  of  the  moon’s  mean  motion. 

The  rotation  of  the  moon  on  her  axis  is  equal  and  uniform, 
and  is  performed  in  the  same  time  as  the  tropical  revolution  in 
her  orbit;  whence  she  always  presents  nearly  the  same  face  to 
the  earth.  But  as  the  motion  of  the  moon  in  her  orbit  is 
periodically  variable,  wc  sometimes  see  more  of  Iter  eastern 
edge,  and  sometimes  more  of  her  western  edge;  which  appear- 
ance is  called  the  libration  of  the  moon  in  longitude.  The  etxh 
of  the  moon  is  inclined  to  the  plane  of  the  ecliptic  in  an  angle 
of  88°  29’  49* ; in  consequence  of  which  position  of  the  moon, 
her  poles  alternately  become  visible  to  and  obscured  from  us;  ; 
and  this  phenomenon  is  called  her  libration  in  latitude.  There 
Is  also  another  optical  deception,  arising  from  the  moon  being 
seen  from  the  surface  of  the  earth,  instead  of  the  centre,  which 
is  called  her  diurnal  libration. 

Excellent  drawings  of  the  moon  have  been  made  by  Tobias, 
Mayer,  and  Russel  ; but  tho  most  accurate  and  complete  arc 
those  of  Schroeter,  who  has  given  highly  magnificent  views  of 
several  parts  of  the  moon's  surface.  The  most  favourable  time 
for  viewing  the  lunar  disc,  is  when  she  is  about  five  days  old  ; 
the  irregularities  in  her  surface  being  then  the  most  conspi- 
cuous. 

It  is  impossible  to  say  what  those  unenlightened  portions, 
observable  in  the  disc,  are,  or  what  they  may  have  been,  bat 
we  cannot  help  thinking  that  our  earth  would  assume  nearly  the 
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same  appearance,  if  all  the  lakes  and  seas  were  removed  ; and 
who  can  say  but  that  this  ntny  have  been  the  case  in  the  lunar 
regions?  Astronomers  formerly  supposed,  that  the  dark  part 
of  the  moon's  surface  were  large  lakes  and  seas,  hut  it  is 
obvious,  on  an  attentive  obsci  valion  with  a good  telescope, 
that  there  are  ridges  and  unevennesses  in  those  parts,  which 
plainly  indicate  that  they  are  not  fluid  but  solid,  like  the  other 
parts  of  her  surface  ; there  is,  therefore,  very  little  of  any  fluid 
matter  in  this  luminary,  and  hence  probably  is  the  reason  that 
her  atmosphere  is  so  different  from  our  own  ; if,  indeed,  this 
can  be  justly  inferred  from  the  circumstances  usually  adduced 
as  arguments  in  favour  of  this  hypothesis,  which  appears  very 
doubtful.  We  have  observed,  that  mountains  may  always  be 
seen  on  the  surface  of  the  lunar  disc;  and  even  volcanoes  have 
been  frequently  observed,  Irom  which  some  philosophers  have 
supposed  the  ucrolillis,  that  at  times  fall  to  the  earth,  to  have 
been  projected;  which  it  appears,  from  computation,  would 
only  require  a velocity  of  about  8*200  feet  per  second,  to  cause 
them  to  pass  from  this  body  to  the  earth.  See  AstkoNOUY. 

Acceleration  of  the  Moos*.  See  ACCELERATION. 

Aye  of  the  Moon,  is  the  number  of  days  since  the  new  moon, 
which  is  found  by  the  following  rale: — To  the  epset  add  the 
number  and  day  of  the  month,  w hich  will  be  the  age  required, 
if  less  than  thirty  ; and  if  it  exceed  thirty,  subtract  this  number 
from  it,  and  the  remainder  will  be  the  age.  Sea  Epact. 

Harvest  Moon,  is  a remarkable  phenomenon  relating  to  the 
rising  of  this  luminary  in  the  harvest  season.  During  the  time 
she  is  at  the  full,  and  for  a few  days  before  and  after,  in  all 
about  a week,  there  fs  less  difference  in  the  time  of  her  rising 
between  any  two  successive  nights  at  this  than  at  any  other 
time  of  the  year.  By  this  means  she  affords  an  immediate 
supply  of  light  after  sun-sci,  w hich  is  very  beneficial  in  gather- 
ing in  the  fruits  of  the  earth  ; and  hence  it  is,  that  this  lunation 
has  been  termed  the  harvest  moon.  In  order  to  conceive  this 
phenomenon,  it  may  first  be  considered,  that  the  moon  is  always 
opposite  to  the  sun  when  she  is  full ; that  she  is  full  in  the  signs 
Pisces  and  Aries  in  our  harvest  months,  these  being  the  signs 
opposite  to  Virgo  and  Libra,  the  signs  occupied  by  the  sun 
about  the  same  season  ; and  because  those  parts  of  the  ecliptic 
rise  in  a shorter  space  of  time  than  others,  us  may  easily  be 
shewn  and  illustrated  by  the  celestial  globe,  consequently 
when  the  moon  is  about  her  full  in  harvest,  she  rises  w ith  less 
difference  of  time,  or  more  immediately  after  sun-set,  than 
when  she  is  fall  at  other  seasons  of  the  year. 

Moon  Dial,  is  a dial  which  shews  the  hours  of  the  night  by 
the  light  of  the  moon. 

MOOR,  To,  to  confine  or  secure  a ship  in  a particular  sta- 
tion by  chains  or  cables,  which  arc  either  fastened  to  the 
adjacent  shore,  or  to  anchors  in  the  bottom  ; a ship  is  never 
said  to  be  moored  when  she  tides  by  a single  anchor. 

To  Moor  Across,  is  to  lay  out  one  of  the  anchors  on  one  side, 
or  athwart  a river,  and  another  on  the  other  side  right  against  it. 
To  Moor  Along,  is  to  have  au  anchor  in  the  river,  and  n hawser 
on  shore.  To  Moor  a Coble  each  way,  is  performed  by  dropping 
one  anchor,  veering  out  two  cables’  lengths,  and  letting  go 
another  anchor  front  the  opposite  bow  ; the  first  is  then  hove 
in  to  one  cable,  while  the  latter  is  veered  out  as  much,  whereby 
the  ship  rides  between  the  two  anchors,  equally  distant  from 
both.  This  is  usually  practised  in  a tide-way,  in  such  manner 
that  the  ship  rides  by  one  during  the  Hood,  and  by  the  other 
during  the  ebb. 

To  Moor  Head,  or  Head  and  Stern.  This  operation  may  be 
performed  by  two  methods: — A ship  may  be  secured  by  an- 
chors before  her,  without  any  behind ; or  she  may  have  anchors 
out,  both  before  and  behind  her  ; or  her  cables  may  be  attached 
to  posts,  rings,  or  moorings,  which  answer  the  same  purpose. 
When  a ship  is  moored  by  the  head  with  her  own  anchors, 
they  are  disposed  according  to  the  circumstances  of  the  place 
w here  she  lies,  and  the  lime  site  is  to  continue  therein.  Thus, 
whenever  a tide  ebbs  and  flows,  it  is  usual  to  carry  one  anchor 
out  towards  the  flood,  and  another  towards  the  ebb,  particu- 
larly where  there  is  little  room  to  range  about;  and  the  anchors 
arc  laid  in  the  same  manuer.  if  the  vessel  is  moored  head  and 
stern  in  the  same  place.  The  situation  of  (he  anchors  in  a 
road  or  bay,  is  usually  opposed  to  the  reigning  winds,  or  t* 
those  which  are  most  dangerous,  so  that  the  ship  rides  therein 
8 N 
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with  the  effort  of  both  her  cables.  Thus,  if  she  rides  in  a bay  I 
or  road  which  is  exposed  to  a northerly  wind  and  heavy  sea  j 
from  the  same  quarter,  the  anchors  passing  from  the  opposite  j 
hows,  ought  to  lie  cast  and  west  from  each  other  ; hence  both 
the  cables  will  retain  the  ship  in  her  station  with  equal  effort  I 
against  the  action  of  the  wind  and  sea. 

MOORE.  Sih  Jonas,  a respectable  mathematician,  fellow  of 
the  Royal  Society,  and  surveyor-general  to  the  ordnnucc,  was 
born  at  Whitby,  in  Yorkshire,  in  IC2U.  He  was  author  of 
several  works,  but  is  more  deservedly  remembered  for  the 
support  and  protection  which  he  rendered  to  the  science,  than 
for  any  immcriinie  improvement  or  discovery  of  his  own;  the 
important  offices  that  he  filled  engaging  too  much  of  his  time 
to  allow  him  to  follow  the  subject  so  far  as  he  might  otherwise 
have  done.  To  him  we  owe  the  first  establishment  of  the  Royal 
Observatory  at  Greenwich,  and  the  Appointment  of  Mr.  Flam- 
stead  to  that  important  office ; as  also  for  the  institution  of  the 
mathematical  school  belonging  to  Christ  Hospital ; for  the  use 
of  which,  he  composed  a part  of  a mathematical  course,  but 
died  before  it  was  completed,  about  the  year  I6HI. 

MOORINGS.  arc  an  assemblage  of  anchors,  chains,  and 
bridles,  laid  athwart  the  bottom  of  a river  or  harbour,  to  ride 
the  shipping  therein.  These  anchors  have  generally  but  one 
lluke,  which  is  sunk  in  the  river  near  low-water  mark.  Two 
anchors,  being  thus  fixed,  on  the  opposite  sides  of  the  river, 
are  furnished  with  a chain  extending  across  from  one  to  the 
other;  in  the  middle  of  which  is  a large  square  link,  whose 
lower  end  terminates  in  a swivel,  to  which  arc  attached  the 
bridles,  which  are  short  pieces  of  cables  well  served,  whose 
upper  ends  arc  draw  n into  the  ship,  and  secured  to  the  hilts.  See. 
]!y  this  means  the  vessel  veers  round  very  readily,  according 
to  the  change  of  the  wind  or  tide;  in  some  places,  however, 
particularly  in  rivers,  cacti  ship  lakes  in  a bridle  astern,  also, 
by  which  she  becomes  moored  head  and  stern. 

MOOT,  a difficult  rase  argued  by  the  young  barristers  nnd 
students  at  the  inns  of  court,  by  way  of  exercise,  the  better  to 
qnnlify  them  for  practice,  and  to  defend  the  causes  of  their 
clients. 

MORALITY,  the  science  and  doctrine  of  morals,  otherwise 
called  ethics. 

MORAVIANS,  a denomination  of  Christians,  whose  episco- 
pal and  rhurch  government  is  conducted  with  great  form  nnd 
regularity.  Questions  of  dispute  arc  settled  by  ballot,  and  in 
rases  of  real  or  supposed  importance  are  often  decided  by  lot ; 
the  lot  is  deemed  a solemn  appeal  to  heaven,  and  is  made  use  of 
with  great  seriousness.  They  have  neconomics,  or  choir-honses, 
where  they  live  together  in  community ; the  singlo  mm  and 
single  women  apatl.  widows  and  wddowers  apart,  each  under 
superintendence  of  elderly  persons  of  their  own  class.  The 
Moravians  are  very  strict  in  their  attention  to  the  youth  of  both 
sexes,  and  never  suffer  them  to  come  together,  or  marry  without 
the  previous  consent  of  the  church,  and  as  the  lot  must  bo  cast 
to  sanction  their  union,  each  receives  his  partner  as  a divine 
appointment.  In  doctrine  the  Moravians  uppear  to  be  inclined 
to  Snhcllinnisnt.  They  address  all  their  prayers  to  Jcsu,  or 
the  Lamb.  They  reject  the  use  of  the  term  Trinity-  In  zeal 
tempered  with  modesty,  and  in  silent  perseverance  in  attempt- 
ing to  convert  the  heathen  world  to  Christianity,  they  were  un- 
equalled, having  formed  for  this  purpose  settlements  in  Green- 
land, America,  the  West  Indies,  the  Cape  of  Good  Hope,  the 
East  Indies,  &c. 

MORBID,  among  Physicians,  signifies  diseased  or  corrupt, 
u term  applied  either  to  an  unsound  constitution,  or  to  those 
parts  or  humnurs  tlmt  arc  infected  by  a disease. 

MORDANT,  in  Dyeing.  When  a substance  to  be  dyed  has 
little  or  no  attraction  to  the  matter  on  which  the  colour  depends, 
so  as  either  not  to  he  capable  of  abstracting  it  from  its  solvent, 
or  of  retaining  it  with  such  force  as  to  form  a permanent  dye, 
then  some  intermediate  substance  is  used  which  nets  ns  a bond 
of  union  between  them  : this  substance  is  called  a mordant. 

MOREL.  Phallus  Etculmtus. — The  morel  grows  in  wet 
banks  and  moist  pastures.  It  is  used  by  the  French  cooks, 
the  some  ns  the  truffle,  for  gravies,  but  has  nut  so  good  a 
flavour ; it  is  in  perfection  in  May  nnd  June. 

MORMYItUS,  a genus  of  fishes  of  the  order  abdominales. 
There  arc  nine  species,  mostly  inhabitants  of  the  river  Nile. 


MOROCCO,  a fine  kind  of  leather,  prepared  of  the  skin  of 
an  animal  of  the  goat  kind,  and  formerly  imported  from  the 
Levant,  llarhary,  Ate.  but  now  made  in  England. 

MOROX YLATES,  in  Chemistry,  a genus  of  salts,  of  which 
there  arc  two  species,  viz.  I.  The  moroxylate  of  lime,  found  on 
the  bark  of  the  mulberry  -tree,  crystallized  in  short  needles.  Its 
tasto  resembles  succinic  acid.  When  heated,  it  swells,  and 
emits  a vapour  which  irritates  the  organs  of  smell.  Its  solution 
precipitates  acetate  of  lead,  nitrate  of  silver,  and  nitrate  of 
mercury.  2.  M.  of  ammonia,  obtained  by  pouring  carbonate  of 
ammonia  into  the  solution  of  the  moroxylate  or  lime.  This  so- 
lution, when  evaporated,  yields  crystals  of  moroxylate  of  am- 
monia in  long  slender  prisms. 

MOROXYLIC  Acid,  discovered  by  Dr.  Thompson  on  the 
bark  of  the  ruorus  alba,  or  white  mulberry,  growing  at  Palermo 
in  Sicily.  It  has  the  taste  of  succinic  acid;  is  not  altered  by 
exposure  to  the  ntr  ; but  dissolves  readily  in  water  nnd  alcohol. 
It  dors  not  precipitate  the  metallic  solutions  like  its  salt. 

MORKO,  is  a term  for  headland  or  promontory  on  the  roasts 
of  Chili  and  Peru,  in  South  America,  on  the  South  Pacific 
Ocean. 

MORTALITY,  Bills  or,  registers  of  the  number  of  deaths 
or  burials  in  nny  parish  or  district.  The  London  hills  of  mor- 
tality are  founded  upon  the  reports  of  the  sworn  searchers,  w ho 
view  the  body  after  decease,  and  deliver  their  report  to  the 
parish  clerk.  The  parish  clerks  are  required,  under  a penalty 
for  neglect,  to  mnkc  a weekly  return  of  burials,  with  age,  and 
disease  of  which  the  person  died,  a summary  of  which  account 
is  published  weekly  ; and  on  the  Thursday  before  Christmas- 
dav,  a general  account  is  made  up  for  the  whole  year.  The 
total  number  of  parishes  now  comprehended  in  the  London  bills 
of  mortality  is  140.  They  arc  divided  into  ninety-seven  parish- 
es within  the  walls,  sixteen  parishes  without  the  walls,  twenty- 
three  out  parishes  in  Middlesex  and  Surrey,  and  ten  parishes 
in  the  citv  aud  liberties  of  Westminster.  They  give  the  ages 
at  w hich  the  persons  die,  a list  of  the  diseases  and  casualties  by 
which  their  death  was  occasioned  j but  little  dependence  can 
be  placed  upon  the  list  of  diseases,  except  with  respect  to 
some  of  the  most  common  and  determinate. 

MORTAR,  a preparation  of  lime  nnd  sand  mixed  up  with 
water,  which  is  served  ns  a cement,  and  is  used  by  masons  nnd 
bricklayers  in  building  of  walls  of  stone  nnd  brick.  Ste  Link. 
The  best  mortar  for  resisting  water  is  made  by  mixing  with 
lime,  puzzolano,  a volcanic  snnd  brought  from  Italy.  Basaltes 
may  be  substituted  in  its  stead- 

Muhtar,  in  Chemistry  and  Pharmacy,  an  utensil  very  use- 
ful for  the  division  of  the  bodies  by  percussion,  trituration,  &c. 
Mortars  are  of  different  shapes  mid  sizes,  and  the  matter 
intended  to  be  broken  in  them  is  struck  with  a pestle  made  of 
wood,  iron,  or  marble,  according  to  the  different  degrees  of 
hardness. 

MORTAR,  a piece  of  artillery,  shorter  and  wider  than  a 
cannon,  nnd  having  a chamber  less  than  the  size  of  its  bore. 
It  is  used  to  discharge  bombs,  or  shells  and  carcasses  into  a 
fortified  place.  The  bomb,  or  shell,  is  a great  hollow  ball  filled 
with  powder,  which  falling  into  a fortification,  fee.  destroys  the 
most  substantial  buildings  by  its  weight,  and,  bursting  asunder, 
creates  the  greatest  mischief  and  disorder  by  its  splinters.  To 
prevent  the  shell  from  bursting  at  the  first  moment  of  discharge, 
it  is  furnished  with  a fuse,  which  continues  burning  during  its 
flight ; and  to  increase  the  weight  of  its  fall,  the  mortar  is  ele- 
vated to  a considerable  angle  above  the  horizon.  The  interior 
part  of  this  piece  of  artillery  is  called  the  bore,  wherein  the 
bomb  is  lodged ; the  inner  part  of  the  bore,  which  is  diminished 
towards  the  breech,  and  contains  the  powder,  is  termed  the 
chamber.  The  chambers  of  mortars  are  extremely  different  in 
their  figures,  and  each  of  these  figures  is  defended  by  better  or 
worse  arguments.  Thas  they  are  spherical,  cylindrical,  conical, 
bottled,  or  concave.  Indeed,  nothing  appears  to  be  less  deter- 
mined upon  truo  principles  or  experiments  than  the  propor- 
tions of  the  several  parts  of  a mortar.  As  tbe  sen  mortars,  or 
| those  which  are  placed  in  the  bomb-vessels,  are  generally  fixed 
, at  a much  greater  distance  from  the  object  than  is  required  at 
, share,  they  aro  made  somewhat  longer  and  much  heavier  than 
the  land-mortars.  Mr.  Muhler,  in  bis  Treatise  on  Artillery, 
very  justly  observes,  that  the  breech  of  our  thirteen-inch  sea- 
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mortars  is  loaded  with  an  unnecessary  weight  of  metal : the 
chamber  thereof  contains  thirty-two  pounds  of  powder,  and  at 
the  same  time  they  are  never  charged  with  more  than  twelve 
or  fifteen  pounds  by  the  most  expert  officer*,  because  the  bomb- 
vessel  is  unable  to  bear  the  viulent  shock  of  their  full  charge. 
Thus  the  action  of  the  powder  is  diminished  by  the  vacancy 
left  Ln  the  chamber,  which  is  never  half  filled.  As  a charge  of 
twelve  or  fifteen  pound*  at  most  is  therefore  sufficient,  it  is 
evidently  proved,  by  the  theory  of  powder,  that  this  will  pro- 
duce the  greatest  effect  when  discharged  from  a mortar  with  a 
cylindrical  chamber.  He  also  proves,  by  a variety  of  experi- 
ment* made  by  Captain  Desaguliers  and  hintM'lf,  thnt  the 
conical  chamber,  now  used,  is  considerably  inferior  to  the 
cylindrical  one  with  the  last  discharge  or  powder.  To  facili- 
tate the  use  of  flic  mortar,  it  is  placed  in  a solid  carriage  of 
timber  called  the  bed,  w hose  different  parts  are  strongly  bolted 
together.  By  means  of  this  it  is  firmly  secured  in  its  situation, 
so  that  the  explosion  of  the  powder  may  not  alter  its  direction. 
In  the  middle  ol  the  upper  side  of  this  carriage  arc  two  semi- 
circular notches  to  receive  the  truuniuns ; over  these  arc  fixed 
two  very  strong  bands  of  iron,  called  the  cap  squares,  the 
middle  of  which  is  bent  into  a semi  circle,  to  embrace  the 
trunnions,  and  keep  them  fast  in  the  mortar  bed.  The  cap- 
sqnarcs  are  confined  to  the  timber  w ork  by  strong  pins  of  iron, 
called  the  eye-bolts,  into  whose  upper  ends  arc  driven  the 
keys,  chained  beneath  them.  On  the  fore-part  of  the  bed  n 
iece  of  timber  is  placed  transversely,  upon  which  rest*  the 
elly  of  the  mortar  on  that  part  which  contains  the  chamber. 
The  elevation  of  this  piece,  which  is  called  the  bed  holster,  is 
used  to  elevate  and  support  the  mortar  whilst  fifing.  These 
beds  aro  placed  upon  very  stiong  beds  of  timber,  which  are 
fixed  in  the  bomb-ketch.  They  arc  securely  attached  to  the 
frame*  by  mean*  of  n strong  bull  of  iron  called  the  pintle,  pass- 
ing perpendicularly  through  both,  and  aftei wards  through  one 
of  the  beams  of  the  vessel.  Thus  the  pintle  which  passes 
through  the  whole  in  the  centre,  serves  as  an  axis  to  the  bed, 
so  that  the  mortar  may  be  turned  about  horizontally  as  occa- 
sion requires.  The  shell,  as  already  observed,  is  a great  hol- 
low ball,  charged  with  ponder.  The  (oner  part  of  the  shell  is 
thickest,  by  which  it  becomes  heavier  on  thnt  side,  and  accord- 
ingly falls  thereon,  and  never  on  the  fuse.  It  is  also  the  better 
enabled  thereby  to  resist  the  impression  of  the  powder,  by 
which  it  is  discharged  from  the  mortar.  Both  of  these  rea- 
sons, however,  Mr.  Muhler  conceives  to  he  immaterial,  be- 
cause nothing  but  an  absolute  stoppage  of  the  air  can  exhaust 
the  fuses,  »s  their  composition  enables  them  to  burn  in  water 
as  well  as  in  air  or  earth,  and  the  explosion  of  the  mortar  w ould 
not,  in  his  opinion,  be  able  to  break  them,  if  they  were  equally 
thick  every  where.  The  most  proper  quantity  of  powder  to 
charge  a shell  is  probably  two-third*  of  the  weight  which  would 
fill  (he  cavity.  The  fuse  is  generally  n conical  tube  formed  of 
birch,  willow,  or  some  dry  wood,  and  filled  with  n composition 
of  sulphur,  salt-pclrc,  and  mealed  powder.  The  shell  being 
charged,  this  fuse  is  inserted  in  the  cavity  through  the  fuse- 
hole,  and  when  fired,  communicates  the  fire  to  the  powder  in 
the  shell.  The  fuses  arc  charged  with  great  care,  thnt  nothing 
may  prevent  them  from  communicating  the  fire  to  the  powder 
in  the  centre  of  the  bomb.  Tiny  arc  driven  into  it  so  as  that 
only  an  inch  and  a half  comes  out  beyond  the  fuse. hole,  and 
then  ihe  shell  is  said  to  be  fixed.  These  fuses  arc  also  charged 
long  before  there  is  occasion  to  use  them  : and  that  the  compo- 
sition with  which  they  aro  filled  may  not  full  out  or  be  damaged 
by  growing  damp,  the  two  ends  aro  covered  with  a compo- 
sition of  tallow  mixed  either  with  pitch  or  bees  wax.  When 
(he  fuse  is  to  be  put  into  the  shell,  the  little  end  is  opened  or 
cut  ofT,  but  the  great  end  is  never  opened  till  ihe  mortar  is  to 
be  fired.  The  proper  quantity  of  gunpowder  being  put  into 
the  chamber,  if  there  lie  any  vacant  space,  they  fill  it  up  with 
bay:  some  choose  a wooden  plug;  over  this  they  lay  a turf, 
sonic  a tompion  fitted  to  the  bore  of  the  piece,  and  lastly  the 
bomb;  taking  care  that  the  fire  he  in  the  axis  thereof,  and  the 
orifioc  be  turned  from  the  muzzle  of  the  piece.  What  spare 
remains  is  to  be  filled  up  with  hay,  straw,  turf,  Jcc.  so  a*  that 
the  load  may  not  bo  exploded  without  the  utmost  violence. 
This  done,  the  charge  is  covered  with  a wad  well  brat  down 
with  the  rummer.  After  this  the  fixed  shell  is  placed  upon  the 


wad,  as  near  the  middle  of  the  mortar  as  possible,  with  tbo 
fuse-hole  uppermost,  and  another  wad  pressed  down  close 
upon  it,  so  as  to  keep  the  shell  firm  in  its  position.  The  officer 
thon  points  the  mortar,  or  gives  it  the  inclination  necessary  to 
throw  the  shell  to  the  place  designed.  When  the  mortar  is 
thus  fixed,  the  fuse  is  opened ; the  priming-iron  is  also  thrust 
into  the  touch-hole  of  the  mortar  to  clear  it,  after  which  it  is 
primed  with  the  finest  powder.  This  done,  two  of  the  matrosscs 
or  sailors,  taking  each  one  of  the  matches,  the  first  lights  the 
fuse,  and  the  other  fires  the  mortar.  The  shell,  throwo  out  by 
the  explosion  of  the  powder,  is  thrown  to  the  place  intended  ; 
and  the  fuse,  which  ought  to  be  exhausted  at  the  instant  of  the 
shell's  falling,  inflames  the  powder  contained  therein,  and 
bursts  it  into  splinters;  which,  flying  off  circularly,  occasion 
incredible  mischief  wheresoever  they  reach. 

The  following  arc  the  necessary  orders  before  a bombard- 
ment by  sea:— When  any  fixed  shells  are  issued  from  the 
tenders,  the  artillery  people  on  board  are  immediately  to  fix 
others  in  their  room,  and  are  always  to  keep  in  their  tenders 
the  same  number  they  had  at  first.  2.  The  shells  are  to  be 
fixed  in  Ihe  boats  appointed  to  carry  them,  provided  the  wea- 
ther permits ; otherwise,  in  the  safest  place  on  deck,  and  to  be 
kited  or  lowered  down  into  a spare  rack,  which  must  be  in 
each  boat  for  that  purpose.  While  Ihe  shells  are  fixing,  thu 
powder-room  is  to  be  shut,  the  hatches  laid  and  well  secured 
against  lire,  and  the  place  where  they  are  fixed  is  to  be  well 
watered.  3.  The  shells  being  carefully  examined,  in  order  that 
no  spiko  be  left  therein,  by  which  the  fuse  may  he  split,  the 
fuses  are  to  be  cut  the  whole  length,  and  to  be  set  home  into 
the  shells  very  strongly.  4.  No  shells  fixed  during  the  service 
are  to  he  kited  ; hut  if  any  should  be  left  when  the  service  is 
over,  they  are  immediately  to  be  kited.  6.  The  powder  in  the 
bomb-vessels  is  to  he  used  first,  and  none  to  be  opened  or 
measured  out  except  in  the  captain’s  cabin,  the  door  of  which 
is  to  he  kept  shut  during  the  whole  time,  and  covered  with 
tanned  hides  to  make  it  ax  secure  as  possible.  G.  The  fixed 
shells  in  the  boats  are  to  be  likewise  covered  from  fire  or  wet. 
with  hair.clolh  and  tanned  hides  with  the  utmost  care.  7.  If 
the  service  is  carried  on  at  night,  nil  the  powder  is  to  be  ready 
measured  out  in  cartridges,  which  may  he  kept  in  the  powder- 
magazine  and  captain’s  cabin  in  the  empty  powder  barrels  and 
powder  bags;  and  all  the  shell*  requisite  to  be  ready.  The 
tin  tubes,  one  powder  horn,  and  Ihe  port-fires,  also  the  punches 
and  bits  for  the  vents,  arc  to  be  kept  in  the  captain's  cabin.  8. 
No  fire,  nor  light,  exrcpt  match  and  port-fin**,  to  be  on  board 
either  bomb-vessel  or  tender  during  the  service.  9.  The  cap- 
tain’s cabin  and  the  passage  to  it,  also  the  way  to  the  maga- 
zine and  decks,  arc  to  be  constantly  w-atcred.  10.  The  aponges 
for  the  mortars  are  to  he  all  examined  and  tried,  and  if  too 
large,  they  are  to  be  cut  so  as  to  enter  easily.  1 1.  The  vents 
of  the  mortars  arc  to  be  examined,  and  the  punches  and  tubes 
tried  in  them.  12.  A laboratory  chest  is  to  be  on  hoard  each 
bomb-vessel  in  the  captain's  cabin,  in  which  all  the  small 
store*  are  to  be  kept.  13.  Two  tubs  of  water  are  to  be  on 
deck  for  the  lightest  port- fires  and  match,  which  must  be  con- 
stantly held  in  them  till  ordered  to  fire.  14.  Two  careful  men 
aro  also  to  be  appointed  for  this  service,  who  arc  to  do  nothing 
else  on  any  account.  13.  Two  careful  men  of  the  artillery  are 
to  he  left  on  board  each  tender,  for  the  filling  and  fixing  of  the 
shells.  10.  Application  must  be  made  to  the  admiral  for  two 
men-of-war’s  boats  to  attend  on  each  bomb-ketcb  and  tender 
for  rarrying  shell*  and  stores.  One  of  these  is  to  be  loaded 
with  fixed  shells,  which,  when  sent  to  the  bomb-vcssel,  must 
remain  with  her  until  they  are  all  taken  out,  which  should  be 
only  as  they  arc  wanted  for  loading  the  mortars : it  is  then  to 
return  to  the  tender.  The  other  boats,  meanwhile,  will  be 
receiving  more  fixed  shells,  and  on  the  signal  given  from  the 
bomb-ketch  for  more  shells,  must  immediately  repair  to  her 
with  them.  17.  A gang  of  warrant  officers  and  eight  seamen 
arc  to  be  at  each  mortar,  and  to  give  whatever  assistance  may 
be  required.  18.  A gang  from  the  navy,  with  a careful  warrant 
officer  and  non-commissioned  officer  of  the  artillery,  are  to  have 
the  charge  between  decks  on  board  each  bomb-vessel  rind 
tender,  to  get  up  the  fixed  shells  that  arc  in  the  rack,  and  a 
careful  person  is  to  remain  constantly  at  the  powder-room 
dour,  which  must  be  kept  shut  as  much  ns  possible.  1U.  When 
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any  powder  is  wanted  from  the  wader  for  loading  the  mortar, 
it  should  be  measured  out  in  the  teodcr,  and  a proper  charge 
put  into  paper  cartridges,  upon  which  should  be  written  the 
quantity  and  the  mortar  for  which  it  is  allotted. 

In  shooting  with  mortars,  the  following  general  rules  should 
be  always  observed  1.  To  measure  the  distance  of  the  ob- 
ject aimed  at.  2.  That  the  bombs  be  of  equal  weight,  other- 
wise  the  shots  will  vary.  3.  That  the  carriage  be  on  an  exact 
lercl  to  prevent  its  leaping.  4.  That  the  powder  with  which 
the  piece  is  charged  be  always  of  the  same  strength  and  quan- 
tity. 6.  That  the  charge  be  always  equally  rammed  down. 
6.  That  the  wads  be  always  of  wood,  tompions,  or  oakum.  7. 
That  the  fuses  be  fresh  made  the  days  on  which  they  are  to  be 
used,  and  that  they  be  of  a composition  proportionable  to  the 
range  of  tho  shot  in  the  air,  so  that  the  bomb  may  break  at  the 
very  moment  of, or  soon  after,  its  fall ; which  composition  must 
be  such  as  not  to  be  extinguished  though  it  fall  in  water,  hut 
continue  burning  till  the  bomb  breaks.  - If  the  service  of  mor- 
tars should  render  it  necessary  to  use  pound  shots,  two  hundred 
of  them,  with  a wooden  bottom,  arc  to  be  put  into  the  thirteen- 
inch  mortar,  and  a quantity  of  powder  not  exceeding  live 
pounds;  and  one  hundred  of  the  above  shot,  with  two  pounds 
nod  a half  of  powder  for  the  ten-inch  mortar,  or  three  pounds 
at  most.  One  ioch  of  fuse  burns  four  seconds  and  forty -eight 
parts. 

The  following  table  exhibits  the  weight  of  the  aca  mort;  rs 
and  shells,  and  also  of  their  full  charge : — 


Nature  of  lb* 
mortar. 

Powder  con- 
tained in  ttio 
chamber 
wbea  foil. 

Weight  of  tie 
mortar. 

Wright  of 
tit  shell 
wben 
fited. 

Wright  of 
powder 
ronliined 
in  the 
aboil. 

lb. 

os. 

C.  qr.  lb. 

lb. 

lb.  os. 

10-ioch  bowiUer. 

12 

0 

31  2 2« 

0 

0 0 1 

13-inch  mortar  - • 

30 

0 

HI  2 1 

IW 

7 0 

10-inch  mortar. . 

19 

0 

31  2 11 

03 

0 0 

The  Howitzer  is  a sort  of  mortar,  which  is  to  be  fixed  hori- 
zontally like  a cannon,  and  has,  like  the  oannon,  a wheel  car- 
riage. These  pieces  are  very  rarely  used  in  the  sea  service. 
For  further  particulars,  see  the  articles  Bomb,  Ranch.  &c. 

Mortar. — ilfr.  Curry’s  Improved  Plan  of  a Gun  and  Mortar 
Boat,  with  Sheer  Bowsprit.  A port-hole  is  cut  through,  and  a 
port  fitted,  the  same  as  the  lower  deck  port.  Combings  and 
gratings  are  fitted  over  the  gun,  which  runs  in  until  wanted  to 
tho  main  mast.  Over  the  gratings,  a tarpauling  is  thrown  in 
bad  weather  ; alongside  of  the  mast,  a winch,  which  runs  the 
gun  in  and  out,  and  hoists  the  mainsail  and  foresail,  and  also 
tops  the  sheer  bowsprit  up  when  about  to  fire  the  gun.  With 
two  men,  a boy,  and  an  engineer,  having  a steam-engine  on 
board,  and  along  32-poundcr  with  a chamber  in  the  gun,  a 
frigate  might  be  destroy  ed  in  a calm,  or  a seventy-four  dis- 
masted and  sunk.  With  a steam  engine  on  hoard,  and  if  the 
larger  vessel  attempted  to  hoist  out  their  bonis  to  hoard  the 
mortar  boat,  she  could  run  aw  ay  from  them  ; and,  n gun  fitted 
right  aft,  could  destroy  the  boats  and  their  crews.  The  sheer 
bowsprits  show  their  utility,  as  no  bowsprit  shrouds  are  want- 
ing, nor  bobs  (ay,  the  jib-tack  forming  the  bobstny.  Carey,  of 
Bristol,  fitted  a boat  in  this  way,  when  at  his  majesty's  yard  at 
Gibraltar,  which  Lord  Nelson  highly  approved  of. 


Description,  a a the  sheer  bowsprit;  A the  port  and  port- 
hole; c the  Vi  long  pounder,  with  a chamber  ; in  bad  weather 
the  gun  is  run  under  a grating  which  is  over  it  upon  deck  ; 
d a winch  to  heave  the  gun  out  and  in  ; after  firing,  hoist  the 
main  sail,  and  heave  up  the  sheer  bowsprit;  e the  jib-stay  and 
topping  lift,  to  raise  the  sheers  when  going  to  fire. — N.  B.  A 
magazine  is  placed  midway  between  the  gun  and  the  ship's 
side,  which  cannot  be  shewn  in  the  above  view. 

MORTGAGE,  signifies  a pawn  of  lands  or  tenements,  or  any 
thing  immoveable,  laid  or  bound  for  money  borrowed,  to  be  the 
creditor’s  for  ever,  if  the  money  be  not  paid  at  the  day  agreed 
upon.  Mortgages  are  cither  in  fee  or  for  term  of  years,  and  the 
mortgager  was  formerly  considered  as  tenant  at  will  to  the 
mortgagee,  but  he  is  now  considered  to  have  no  legal  estate 
whatever  in  the  land.  The  last  and  best  improvement  of  mort- 
gages is  the  mode  now  adopted,  where  the  mortgage  is  made 
for  a term  of  years,  that  the  mortgager,  if  lie  has  also  the  fee, 
covenants  to  convey  the  fee  to  the  mortgagee  and  his  heirs,  or 
any  person  whom  be  may  appoint  in  case  of  default  in  pay- 
ment of  the  money.  Although,  after  breach  of  the  condition, 
the  estate  is  absolute  at  common  law  in  the  mortgagee,  yet  a 
right  of  redemption  subsists  in  equity,  which  is  called  the  equi- 
ty of  redemption,  from  the  benefit  of  which  the  heir  of  the  mort- 
gager cannot  be  exrluded  by  any  covenant,  provided  the  ori- 
ginal intent  is  to  morgage  the  estate,  and  not  to  sell  it  at  first. 
This  tight  goes  to  those  who  would  have  had  the  estate,  if  it 
hail  not  been  incumbered.  Although  therefore  the  mortgage  is 
forfeited,  yet  a court  of  equity  will  allow  the  mortgager  at  any 
reasonable  time,  to  recall  or  redeem  the  estate,  paying  the  prin- 
cipal, interest,  and  costs.  This,  however,  is  not  allowed,  if  the 
mortgagee  has  been  twenty  years  in  possession.  The  heir  at 
law  may  have  the  mortgage  redeemed  out  of  the  personal  assets 
in  the  first  place  as  far  as  they  will  extend.  This  privilege  is 
also  allowed  to  the  person  to  whom  land  mortgaged  is  devised. 
Where  a mortgager  conceals  prior  incumbrances  upon  making 
a second  mortgage,  he  loses  the  equity  of  redemption. 

MORTISE,  or  Mohtoisf,  in  Corpcutry,  a kind  of  joint, 
wherein  a hole  of  a certain  depth  is  made  in  a piece  uf  timber, 
which  is  to  receive  another  piece  called  a tenon 

MORTMAIN,  signifies  an  alienation  of  lands  and  tenements, 
to  any  guild,  corporation,  or  fraternity,  and  their  successors,  as 
bishops,  parsons,  vicars,  ke,,  which  may  not  be  done  without 
the  king’s  license,  and  the  lord  of  the  manor  ; or  of  the  king 
alone,  if  it  is  immediately  holden  of  him- 

MORI'S,  the  Mulberry  Tree , a genus  of  the  tetrandria  order, 
in  the  monoccia  class  of  plants  ; natural  order  scabrida*.  There 
are  seven  species,  m.  1.  The  nigra,  or  common  black-frnited 
mulberry-tree,  rises  with  an  upright,  large,  rough  trunk,  divid- 
ing into  a branchy  and  very  spreading  head,  rising  twenty 
feet  high  or  more.  The  fruit  has  the  common  qualities  of  the 
other  sweet  fruits,  abating  heat,  quenching  thirst,  and  promof. 
ing  the  grosser  seerelions;  an  agreeable  syrup  made  from  the 
juice  is  kept  in  the  shops.  The  bark  of  the  roots  has  been  in 
considerable  esteem  as  a vermifuge;  its  taste  is  bitter,  and 
somewhat  astringent.  2.  The  alba,  or  white  mulberry-tree,  rises 
with  an  upright  trunk,  branching  twenty  or  thirty  feet  high. 
Considered  as  fruit  trees,  the  nigra  is  the  only  proper  sort  to  cul- 
tivate here  ; the  trees  being  not  only  the  most  plentiful  bearers, 
but  the  fruit  is  larger  and  much  finer  flavoured  than  that  of  the 
white  kind.  Mulberry-trees  are  noted  for  their  leaves  afford- 
ing the  principal  food  of  the  silkworm-  The  leaves  of  the  white 
species  arc  preferred  for  this  purpose  in  Europe  ; but  in  Chi- 
nn. where  the  best  silk  is  made,  the  worms  are  fed  with  those 
of  the  morus  tartarica.  The  advantages  of  white  mulberry  trees 
arc  not  confined  to  the  nourishment  of  worms:  they  may  be 
cut  every  three  or  four  years  like  sallows  and  poplar  trees 
to  make  fagots ; and  the  sheen  eat  their  leaves  in  the  winter, 
before  they  are  burnt.  This  kind  of  food,  of  which  they  are  ex- 
tremely fond,  is  nourishing  ; it  gives  a delicacy  to  the  flesh  and 
a fineness  lo  (he  wool.  The  paper  mulberry,  is  so  called  from 
the  paper  chiefly  used  by  the  Japanese  being  made  of  tho 
bark  of  its  branches.  The  leaves  of  this  species  also  serve  for 
food  to  the  silkworm,  and  is  now  cultivated  with  success  in 
France.  It  thrives  best  in  sandy  soils,  grows  faster  than  tho 
common  mulberry,  and  at  the  same  time  it  is  not  injured  by  the 
cold.  The  inhabitants  of  Japan  make  paper  of  the  bark,  cultl- 
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vate  the  trees  to  this  purpose  on  the  mountains,  much  after  the 
same  manner  as  osiers  arc  cultivated  with  us,  rutting; down  the 
young  shoots  iu  December,  after  the  leaves  are  fallen ; these 
being  divided  into  rods  of  three  feet  in  length,  are  gathered  in 
bundles  to  be  boiled ; they  are  placed  erect  and  close  in  a 
large  copper,  properly  closed,  and  the  boiling  continued  till  the 
separation  of  the  bark  shews  the  naked  wood,  after  which,  by  a 
longitudinal  incision,  the  bark  is  stripped  of!'  and  dried,  tbc 
wood  being  rejected.  To  purify  the  bark,  they  keep  it  three  or 
four  hours  in  water;  when  it  is  sufficiently  softened,  the  cuticle, 
which  is  of  a dark  colour,  together  with  the  greenish  surface 
of  the  iuner  bark,  is  pared  off,  at  the  same  time  the  stronger 
bark  is  separated  from  the  more  teuder,  the  former  making  the 
whitest  and  best  paper;  the  latter  a dark  and  inferior  kind. 
The  flnest  and  whitest  cloth,  worn  by  the  principal  people  at 
Otahcitc,  and  in  the  Sandwich  islands,  is  made  of  the  bnrk  of 
this  tree.  The  bread-fruit  tree  makes  a cloth  inferior  in  white- 
ness and  softness,  worn  chiefly  by  the  inferior  people.  Cloth 
is  also  made  of  a tree  resembling  the  wild  fig-trcc  of  iho  West 
Indies;  It  is  coarse  and  harsh,  the  colour  of  the  darkest  brown 
aper  ;but  it  is  the  most  valuable,  because  it  resists  the  w ater, 
bis  is  perfumed  and  worn  by  the  chiefs  as  a mourning  dress 
in  Otabcitc.  The  tinctora  is  a fine  timber  tree,  and  a principal 
ingredient  in  most  of  our  yellow  dyes,  for  which  it  is  chiefly 
imported  into  Europe. 

MOSAIC,  or  Mosaic  Work,  an  assemblage  of  little  pieces 
of  glass,  marble,  precious  stones,  &c.  of  various  colours,  cut 
square,  and  cemented  on  a ground  of  stucco,  in  sucb  a manner 
as  to  imitate  the  colours  of  painting. 

MOSCHUS,  Mcsk,  a genus  of  quadrupeds,  of  the  order  pe- 
cora.  The  Tibctian  musk  in  size  and  general  appearance  re- 
sembles the  small  roebuck.  It  measures  about  three  feet  three 
inches  in  length,  about  two  feet  three  inches  in  height  from  the 
top  of  the  shoulders  to  the  bottom  of  the  fore  feet,  and  two  feet 
nine  inches  from  tbc  top  of  the  haunches  to  the  bottom  of  the 
hind  feet.  The  upper  jaw  is  considerably  longer  than  the  low- 
cr,  and  is  furnished  on  each  side  with  a carved  tusk  about  two 
inches  long.  These  tusks  arc  of  a different  form  from  those  of 
any  other  quadruped  ; being  sharp  edged  on  their  inner  or 
lower  side,  so  as  to  resemble  in  some  degree  a pair  of  small 
crooked  knives:  their  substance  is  n kind  of  ivory,  as  in  the  tusks 
of  the  baly  russa  and  some  other  animals.  They  are  hunted 
for  the  sake  of  their  well-known  perfume,  which  is  kept  in  an 
small  oval  receptacle  about  the  size  of  an  egg,  hanging  f rom  the 
middle  of  the  abdomen,  and  peculiar  to  (lie  animal.  This  recep- 
tacle is  found  constantly  filled  with  a soft,  unctuous,  brow  nish 
substance,  of  the  most  powerful  and  penetrating  smell,  and  which 
is  no  other  than  the  perfume  in  its  natural  state.  As  soon  as 
the  animal  is  killed,  the  hunters  cutoff  the  receptacle  or  musk 
bag,  and  tie  it  up  ready  for  sale.  As  musk  is  an  expensive 
drug,  it  is  frequently  adulterated  by  various  substances.  As 
a medicine,  it  is  bcid  in  high  estimation  in  the  Eastern  coun- 
tries, and  has  nowr  been  introduced  into  pretty  general  use, 
especially  in  those  disorders  which  are  commonly  termed  nerv- 
ous ; and  in  convulsive  and  other  cases  it  is  often  administer- 
ed in  pretty  large  doses  with  great  success.  The  Indian  musk 
is  rather  larger  Ilian  the  common  or  Tibctian  musk,  of  the  co- 
lour mentioned  in  the  specific  character,  with  the  head  shaped 
like  that  of  a horse,  upright  oblong  cars,  and  slender  legs.  The 
pigmy  musk  is  considerably  smaller  than  a domestic  cat,  mea- 
suring little  more  than  nine  inches  from  the  nose  to  the  tail. 

MOSQUE,  a temple  or  place  of  religious  worship  among  the 
Mahometans.  All  mosques  arc  square  buildings,  generally 
built  with  stone ; before  the  chief  gate  there  is  a square  court, 
pavi-d  with  white  marble,  and  low  galleries  round  it.  whose  roof 
is  supported  by  pillars.  In  these  galleries  the  Turks  wash 
themselves  before  they  go  into  tbc  mosque.  In  each  mosque 
there  are  a great  number  of  lamps.  As  it  is  uot  lawful  to  enter 
the  mosque  with  shoes  or  stockings  on,  the  pavements  arc  co- 
vered with  pieces  of  stuff  sewed  together,  each  wide  enough  to 
hold  a row  of  men  kneeling,  sitting,  or  prostrate.  The  women 
arc  not  allowed  to  enter  the  mosques.  About  every  mosque 
there  arc  six  high  towers, called  minarets, cacti  ofwltich  has  three 
little  open  galleries  one  above  another:  whence,  instead  of  a 
bell,  the  people  are  called  to  prayer  by  certain  officers  appointed 
for  that  purpose.  Most  of  tbc  mosques  have  a kind  of  bospi- 
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tnl  belonging  to  them,  in  which  travellers,  of  wrhat  religion  so- 
ever, arc  entertained  during  three  days.  Eaeh  mosque  lias 
also  a place  called  tarbe,  which  ixtheburying  place  of  its  foun- 
ders ; within  which  is  a tomb  six  or  seven  feet  long,  covered 
with  green  velvet  or  satin,  at  the  end  of  which  are  two  tapers, 
and  round  it  several  seats  for  those  who  read  the  Koran,  and 
pray  for  the  souls  of  the  deceased. 

MOTAC1LLA,  the  Wagtail  and  Warbler,  a genus  of  birds 
of  the  order  of  passercs,  distinguished  by  a straight  weak  hill, 
and  very  slender  legs.— The  white  wagtail  frequents  the  sides 
of  ponds  and  small  streams,  and  feeds  on  insects  and  worms. 
The  yellow  wagtail  migrates  in  the  north  of  England,  but  in 
Hampshire  continues  the  whole  year.  The  male  is  a bird  of 
great  beauty  ; the  breast,  bcily,  thighs,  and  vent-feathers,  be- 
ing of  a must  vivid  and  lovely  yellow.  The  colours  of  the 
female  arc  more  obscure  than  those  of  the  male  ; it  wants  also 
those  black  spots  on  the  throat.  Under  this  genus  there  nrc 
several  well  known  birds,  which  wc  shall  here  describe.  The 
gold  crested  wren  belongs  to  this  class,  n native  of  Europe,  and 
of  the  correspondent  latitudes  of  Asia  and  America,  is  the  least 
of  all  the  European  birds,  weighing  only  a single  drachm.  Its 
length  is  about  four  inches  and  a half,  and  the  wings  when 
spread  out  measure  little  more  than  six  inches.  On  (be  top  of 
its  head  is  a beautiful  orange-coloured  spot,  called  its  crest, 
which  it  can  hide  at  pleasure. — The  tailor  bird,  belonging  also 
to  this  class,  is  a native  of  the  East  Indies.  It  is  remarkable 
for  tbc  art  with  which  it  makes  its  nest,  seemingly  in  order 
to  secure  itself  and  its  young  in  the  most  perfect  manner  pos- 
sible against  all  dangers  from  voracious  animals.  It  picks  up 
a dead  leaf,  and  sews  it  to  the  side  of  a living  one  ; its  slender 
bill  is  the  needle,  and  its  thread  is  formed  of  some  fine  fibics; 
the  lining  is  composed  of  feathers,  gossamer,  and  down. 
The  nightingale,  another  of  this  genus,  exceeds  in  size  the 
hedge  sparrow.  The  bill  is  brown  ; the  iridcs  arc  hazel;  the 
head  and  back  ualc  tawny,  dashed  with  olive  ; the  tail  is  of  a 
deep  tawny  red  ; the  under  parts  pale  ash  colour,  growing 
white  towards  the  vent;  the  quills  are  cinereous  brown.  The 
male  and  female  are  very  similar.  This  bird,  the  most  famed 
of  the  feathered  tribe,  for  tbc  variety,  length,  and  sweetness  of 
its  notes,  is  supposed  to  be  migratory.  The  female  builds  in 
some  low  bush  or  quickset-hedge  wi  ll  covered  with  foliage, 
for  such  only  this  bird  frequents,  and  lays  four  or  five  eggs  of 
a greenish  brown.  Tbc  nest  is  composed  of  dry  leaves  on  the 
outside,  mixed  with  grass  and  fibres,  lined  with  hair  or  down 
within,  though  not  always  alike.  The  female  alone  sits  on  and 
hatches  the  eggs,  while  the  male,  not  far  off',  regales  her  with  his 
delightful  song;  hut  as  soon  as  the  young  are  hatched,  he  com- 
monly leaves  off  singing,  and  joins  with  the  female  in  the  task 
of  providing  for  and  feeding  them. — The  hedge-sparrow,  a well- 
known  bird,  has  the  back  and  wing-coverts  of  a dusky  hue, 
edged  with  reddish-brown,  rump  of  a greenish-brown  ; throat 
and  breast  of  a dull  ash-colour;  the  belly  a dirty  whilo  ; and 
the  legs  of  a dull  flesh- colour.  The  note  of  this  bird  would  bo 
thought  pleasant,  did  it  not  remind  us  of  the  approach  of  win- 
ter.— The  redstart  is  somewhat  less  than  tbc  redbreast;  the 
forehead  is  whito;  the  crown  of  the  head,  hind  part  of  the 
neck,  and  back,  are  deep  blue-gray;  the  cheeks  and  throat 
black;  the  breast,  rump,  and  sides  red  ; and  the  belly  is  white; 
the  two  middle  tail  feathers  arc  brown;  the  rest  red;  and 
the  legs  arc  black.  Tbc  wings  arc  brown  in  both  sexes. 
The  rcd-brcasl,  universally  known,  builds  not  far  from 
the  ground,  if  in  a bush ; though  sometimes  it  fixes  on  an  out- 
house, or  retired  part  of  some  old  building.  Tbc  nest  is  com- 
posed of  dried  leaves,  mixed  with  hair  and  moss,  and  lined 
with  feathers.  The  eggs  are  of  a dusky  white,  marked  with 
irregular  reddish  spots ; and  are  from  tbreo  to  seven  in  number, 
insects  aic  their  general  food  ; but  iu  defect  of  these  they  will 
rat  many  other  things.  No  bird  is  so  tame  and  familiar  as  this ; 
closely  attending  the  heels  of  iho  gardener  when  he  is  using 
his  spade,  for  the  sake  of  worms;  and  frequently  in  winter 
entering  houses  where  windows  are  open,  when  they  will  pick 
up  the  crumbs  from  the  table  while  the  family  is  at  dinner. 
The  wheatcar  is  in  length  five  inches  and  a half.  The  top  of 
the  head,  hind  part  of  the  neck,  ami  hack,  are  of  a bluish  gray; 
and  over  the  eye  a streak  of  whito;  the  under  parts  of  the  body 
yellowish-white;  the  breast  tinged  with  red;  and  the  legs  are 
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Mark.  This  bird  is  met  with  iu  most  parts  of  Europe,  even 
as  far  ns  tirccnlnni! ; and  specimens  have  ulso  been  received 
from  the  East  Indies.  The  young  aie  hatched  in  the  middle  of 
May.  In  some  parts  of  England  these  birds  arc  in  vast  plenty. 

The  wren  is  a very  small  species,  in  length  only  three  inches 
and  three-quarters,  though  some  hate  measured  tour  inches. 
It  generally  carries  the  tail  erect  This  minute  bird  is  found 
throughout  Europe  ; and  in  England  it  defies  our  severest  win- 
ters. Its  song  is  much  esteemed,  being,  though  short,  a pleas- 
ing warble,  and  much  louder  than  could  be  expected  from  the 
size  of  the  bird  ; it  continues  throughout  the  y ear. — Above  an 
hundred  and  fifty  species,  besides  varieties,  are  enumerated 
by  ornithologists  as  belonging  to  this  genus. 

MOTE,  io  Law-books,  signifies  court,  meeting,  or  conven- 
tion, as  a ward-mote,  burg-mote,  swain-mote,  &c. 

MOTH,  in  Zoology,  is  an  insect  of  the  winged  kind,  which, 
though  insignificant  in  itself,  proves  destructive  to  various 
crops  of  garden  and  held  productions.  Of  these  insects  there 
is  a great  variety,  and  their  natural  history  is  truth  amusing 
and  instructive. 

MOTHER  of  Pearl,  is  that  beautiful  natural  white  enamel,  ; 
which  forms  the  greater  part  of  the  substance  of  the  oyster-shell, 
particularly  of  the  pearl  oyster. 

Mother  Water,  in  Chemistry,  is  the  uncrystallizable  residue 
of  a compound  saline  solution : thus  the  liquor  left  in  a salt 
pan  after  the  salt  is  taken  out,  is  the  mother-water. 

MOTION,  or  Local  Motion,  in  Mechanics,  is  a continued 
and  successive  change  of  place,  or  it  is  that  affection  of  matter 
by  which  it  passes  from  one  point  of  space  to  another.  Motion 
is  of  various  kinds,  as  follows: 

Absolut*  Motion,  is  the  absolute  change  of  places  in  a mov- 
ing body,  independent  of  any  other  motion  whutever;  in  w hich 
general  sense,  however,  it  never  falls  under  our  observation. 
All  those  motions  which  we  consider  as  absolute,  arc  in  fact 
only  relative;  being  referred  to  the  earth,  which  is  itself  in 
motion.  By  absolute  motion,  therefore,  we  must  only  under- 
stand that  which  is  so  with  regard  to  some  lixed  paint  upon 
the  earth;  this  being  the  sense  in  which  it  is  delivered  by 
writers  on  this  subject. 

Accelerated  MOTION,  is  that  which  is  continunlly  receiving 
constant  accessions  of  velocity.  See  Accelerated  Motion. 

Angular  Motion,  is  tho  motion  of  a body  ns  referred  to  a 
centre,  about  which  it  revolves. 

Compound  Motion,  is  that  which  is  produced  by  two  or  more 
powers  acliug  in  different  directions.  Sit  Parallelogram  of 
Eorces. 

Equable  Motion,  or  Uniform  Motion,  is  when  the  body 
moves  continually  with  the  same  velocity,  passing  over  equal 
spaces  iu  equal  limes. 

Natural  Motion,  is  that  which  is  natural  to  bodies,  or  that 
which  arises  from  the  action  of  gravity 

Relative  Motion,  is  the  rhangc  of  relative  place  in  one  or 
more  moving  bodies;  thus  two  vessels  at  sea  are  iu  absolute 
motion  (according  to  the  qualified  signification  of  this  term)  to 
a spectator  standing  on  shore,  but  they  arc  only  in  relative 
motion  with  regurd  to  each  other. 

Retarded  Motion,  Is  that  which  suffers  continual  diminution 
of  velocity,  the  laws  of  which  are  the  reverse  of  those  for 
accelerated  motion.  Set  Acceleration  and  Retardation. 

Projectile  Motion,  is  that  which  is  not  natural,  but  im- 
pressed by  some  external  cause;  ns  when  a ball  is  projected 
from  a piece  ofordnanre,  fcc.  Set  Projectile. 

Rectilinear  Motion,  that  which  is  performed  iu  right  lines. 

Rotatorif  MOTION, — Seaton's  Maci.ine  for  Experiment * on 
Rotatory  Motion.  This  machine  is  exhibited  in  the  following 
figure,  where  tire  vertical  axis  N B is  turned  hj  the  rope  M 
passing  over  the  pulley  R,  and  carrying  the  scale  S.  The 
axis  N It  carries  two  equal  leaden  weights  K,  I),  moveable  at 
pleasure  on  the  horizontal  bar  H I.  The  upper  part  N of  the 
axis  is  one  half  the  diameter  of  the  part  M,  so  that  when  the 
rope  is  made  to  wind  round  N,  it  arts  at  half  the  distance  from 
the  axis,  at  which  it  acts  when  coiled  round  M.  When  tho 
rope  is  wound  round  N,  the  same  force  will  produce  in  the 
same  lime  but  half  the  velocity  which  is  produced  when  the 
rope  coils  round  M,  the  situation  of  the  leaden  weights  being 
(he  sauic  ; but  when  the  weights  K,  L,  are  removed  to  a double 


distance  from  the  axis,  a quadruple  force  will  be  required  iu 
order  to  produce  an  equal  angular  velocity  in  a given  time. 


Ixnrt  of  Motion,  as  delivered  by  Newton  in  his  “ Principle," 
and  on  which  he  has  supported  the  whole  system  of  bis  philo- 
sophy, are  the  three  following: 

Every  body  perseveres  in  its  stale  of  rest,  or  uniform  motion 
in  a right  line,  until  a change  is  effected  by  the  agency  of  some 
external  force.  Any  change  effected  in  the  quiescence  or 
motion  of  n body  is  in  the  direction  of  the  force  impressed, 
and  is  proportional  to  it  in  quantity.  Action  and  reaction  are 
equal,  and  in  contrary  directions. 

When  speaking  of  these  axioms,  or  laws  of  motion,  it  ought 
rlways  to  be  recollected  that  they  arc  not  the  efficient  opera- 
tive causes  of  any  thing.  A law  presupposes  an  agent;  for  it 
is  only  the  mode,  according  to  which  an  agent  proceeds : it 
implies  a power,  for  it  is  the  order  according  to  which  that 
power  acts.  Abstracted  from  this  agent,  this  power,  the  law 
docs  nothing,  is  nothing ; so  that  a law  of  nature  or  of  motion 
can  never  be  assigned  as  the  adequate  cause  of  phenomena, 
exclusive  of  power  and  agency.  The  New  tonian  axioms  are, 
in  realitv,  intermediate  propositions  between  geometry  and 
philosophy  ; through  which  mechanics  becomes  a mathematical 
branch  of  physics,  and  its  conclusions  possessed  of  such 
coherence  and  consistency  among  themselves,  and  with  matter 
of  fact,  as  are  rarely  to  be  found  in  other  branches,  which  ad- 
mit not  of  so  intimate  a union  with  the  scieoce  of  quantity. 

The  evidences  from  which  our  assent  to  these  axioms  is 
derived,  nre  of  various  kinds:— I.  From  the  constant  observa- 
tion of  our  senses,  which  tend  to  suggest  the  truth  of  them  iu 
the  ordinary  motion  of  bodies,  as  far  as  the  experience  of  inau- 
kind  extends.  2.  From  experiments,  properly  so  called.  U. 
From  arguments  4 posteriori.  One  or  other  of  these  kinds  of 
evidence  generally  forms  a part  of  our  most  valuable  treatises 
on  mechanics  and  physics  ; hot  there  is  a fourth  way  in  which 
the  f ruilk  of  these  axioms  may  be  deduced,  which  is  that  in 
which  they  arc  shewn  to  he  laws  of  human  thought,  intuitive 
consequrnces  of  the  relations  of  those  ideas  which  we  have  of 
motion,  and  of  the  causes  of  iLs  production  and  changes. 

Motion,  in  Astronomy,  is  still  farther  divided  into  diurnal, 
annual,  horary,  sidereal,  Ike. ; for  which  see  the  respective  terms. 

Motion,  .N/Jontawrour  or  Muscular,  U that  performed  bj  the 
muscles  at  the  command  of  the  will. 

Motion,  Natural  or  Involuntary,  that  effected  w ithout  any 
such  command,  hv  the  mere  mechanism  of  the  parts,  such  as 
the  motion  of  the  heart,  pulse,  Ac. 

Motion.  Intestine,  the  agitation  of  the  particles  of  which  a 
body  consists. 

Motion,  in  Music,  the  manner  of  beating  the  measure,  to 
hasten  or  slacken  the  time  of  the  words  or  notes. 
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MOTUIX,  that  which  has  the  power  or  faculty  of  moving. 
MOULD,  or  Mold,  in  ihc  Mechanic  arts,  &.c.  a cavity  cut 
with  a design  to  give  its  form  or  impression  to  sonic  softer 
matter  applied  therein,  of  great  use  in  sculpture,  founder)'.  &c. 

Mould,  a thin  flexible  piece  of  timber,  used  by  shipwrights 
as  a pattern  whereby  to  form  the  different  curves  of  the  tim- 
bers, and  other  compassing  pieces  in  a ship's  frame  ; of  these 
there  are  two  sorts,  Ihc  bend-mould  and  the  hollow-mould. 
The  former  of  these  determines  the  convexity  of  the  timbers, 
and  the  latter  the  concavity  on  the  outside,  where  they  approach 
the  keel,  particularly  towards  the  extremities  of  the  vessel. 
The  figure  given  to  the  timbers  by  this  pattern  is  called  the 
Bevelling.  See  that  article. 

Moulds,  io  the  manufacture  of  paper,  are  little  frames 
composed  of  several  brass  or  iron  w ires,  fastened  together  by 
another  wire  still  finer.  Each  mould  is  of  the  bigness  of  the 
sheet  of  paper  to  be  made,  and  has  a rim  or  ledge  of  wood  to 
w hich  the  wires  r rc  fastened  ; these  moulds  arc  more  usually 
called  frames  or  forms. 

Moulds  for  Leaden  Bullet*,  are  little  iron  pincers,  each  of 
whose  branches  terminates  in  an  hemispherical  concavity, 
which  when  shut  forms  an  entire  sphere;  in  the  lips  or  sides, 
w here  the  branches  meet,  is  a little  jet  or  hole  through  which 
the  melted  lead  is  conveyed. 

Moulds,  Glazier*'.  The  glaziers  have  two  kinds  of  moulds, 
both  serving  to  cast  their  lead.  In  the  one  they  cast  the  lead 
into  long  rods  or  canes  tit  to  be  drawn  through  the  vice,  and 
the  grooves  formed  therein  ; this  they  sometimes  call  ingot 
mould.  In  the  other  they  mould  those  little  pieces  of  lead  n 
line  thick,  and  two  lines  broad,  fastened  to  the  iron  bars  ; these 
may  be  also  cast  in  the  vice. 

Moulds,  among  plumbers,  arc  the  tables  whereon  they  east  j 
the  sheets  of  lead.  These  they  sometimes  call  simple  tables  ; 
besides  which  they  have  other  real  moulds  wberew  ilh  they  east 
pipes  without  soldering- 

Moulds,  used  in  basket-making,  are  very  simple,  consisting 
ordinarily  of  a willow  or  osier,  turned  or  bent  into  an  oval, 
circlo,  square,  or  other  figure,  according  to  the  baskets,  pan- 
niers, hampers,  hats,  and  other  utensils  intended. — On  these 
moulds  they  make,  or,  more  properly,  measure  all  their  work, 
and  accordingly  they  have  them  of  all  sizes,  shapes,  Ike. 

Moulds,  among  tallow-chandlers,  arc  of  two  kinds;  the  first 
for  the  common  dipped  candles,  bring  the  vessel  wherein  the 
melted  tallow  is  disposed,  and  the  wick  dipped  ; this  is  of  wood 
of  a triangular  form,  and  supported  on  one  of  its  angles,  so 
that  it  has  an  opening  of  near  a foot  at  top;  the  other,  used  in 
the  fabric  of  mould  candles,  is  of  brass,  pewter,  or  tin;  here 
each  candle  has  its  several  moulds. 

Mould,  amoug  gold-beaters,  a certain  number  of  leaves  of 
vellum,  or  pieces  of  gut  cut  square,  of  a certain  size,  and  laid 
over  ouc  another,  between  which  they  put  the  leaves  of  gold 
and  silver,  which  they  beat  on  the  marble  with  the  hammer. 
They  have  four  kinds  of  moulds,  two  whereof  are  of  vellum, 
and  two  of  gut ; the  smallest  of  those  of  vellum  consists  of  forty 
or  fifty  leaves,  the  largest  contains  an  hundred  ; for  the  others, 
each  contains  five  hundred  leaves.  The  moulds  have  all  their 
several  cases,  consisting  of  two  pieces  of  parchment,  serving 
to  keep  the  leaves  of  the  mould  in  their  place,  and  prevent  their 
being  disordered  in  beating. 

Mould,  in  Agriculture,  a loose  kind  of  earth  every  where 
obvious  on  the  surface  of  the  giound  ; called  also  natural  or 
mother  earth  : hy  some  also,  loam. 

MOULDINESS,  a term  applied  to  bodies  which  corrupt  in 
the  air,  from  some  hidden  principle  of  humidity  therein,  and 
whose  corruption  shews  itself  by  a certain  white  down,  or  lanu- 
go, on  tlicir  surface,  which  viewed  through  a microscope  ap- 
pears like  a kind  of  meadow,  out  of  which  arise hrrbs  and  flow- 
ers, some  only  in  the  bud.  others  full  blow  n,  and  others  decayed, 
each  having  its  root,  stalk,  and  other  part.  See  Mucor. 

MOULDING,  any  thing  cast  in  a mould,  or  that  seems  to 
have  been  so,  though  in  reality  it  were  cut  with  the  chisel  or 
the  axe. 

MOULDINGS,  in  Architecture,  projections  beyond  the 
naked  wall,  column,  wainscot,  (kc. 

MOUNTAIN  BLUE.  The  substance  called  mountain  blue, 
is  one  of  the  native  varieties  of  carbonate  of  cooper,  of  which 


there  arc  three,  the  green,  the  blue,  and  the  anhydrous.  The 
following  is  the  order  of  their  compositions  : — 

lit.  8d.  3d. 

Carbonic  acid 2-76  11-00  2-67 

Deutoxide  of  copper 10  00  30-00  10-00 

Water 1*125  225  0*00 

The  blue  carbonate  is  found  in  great  perfection  at  Chcssy, 
near  Lyons;  also  in  Bohemia,  Saxony,  &c.  It  orcurs  crystal- 
lized, in  rhomboids,  and  imperfect  octohedra.  It  also  is  found 
io  small  globular  masses,  massive  and  earthy.  The  earthy 
variety  is  called  copper  azure  or  mountain  blue.  The  green 
variety  is  called  malachite,  it  is  found  in  various  forms,  but 
never  regularly  crystallized,  the  octohcdral  variety  being  a 
pseudo-crystal  derived  from  the  decomposition  of  the  red 
oxide.  This  mineral  occurs  in  the  greatest  beauty  in  tbc 
Uralian  mountains  of  Siberia;  it  is  rarely  found  in  Cornwall. 
It  is  of  various  shades  of  green,  and  often  rut  into  small  slabs, 
or  used  as  beads  and  brooch-stones ; the  pulverulent  variety 
has  been  termed  chrysocolla:  and  mountain  green.  There  is  a 
very  fine  blue  cupreous  preparation  called  refiner's  verditer, 
principally  made  by  silver  refiners.  It  consists  of  three  pro- 
portionals of  oxid,  four  of  carbonic  arid,  and  two  of  water. 
There  is  a very  inferior  pigment,  also  called  verditer,  which  is 
a mixture  of  sub-sulphntc  of  copper  and  chalk.  According  to 
Pelletier,  a good  verditer  may  he  obtained  as  follows  : Add  a 

soflii-icnt  quantity  of  lime  to  nitrate  of  copper,  to  throw  down 
the  hydrated  oxide  ; it  gives  a greenish  precipitate,  which  is  to 
he  washed  and  nearly  dried  upon  a strainer ; then  incorporate 
with  it  from  eight  to  ten  per  cent,  of  fresh  lime,  which  will 
give  it  a blue  colour,  and  dry  it  carefully.  Proust  obtained  a 
fine  blue  carbonate  of  copper,  hy  adding  an  alkaline  carbonate 
to  a solution  of  nitrate  of  copper.  The  artificial  carbonates 
will  probably  not  answer  with  every  experimentalist.  If  not, 
the  native  mountain  blue  may  possibly  be  obtained  cither 
under  that  name  or  copper  azure. 

MOUNTAINS.  Elevations  consisting  of  clay,  sand,  or 
gravel,  are  called  hills;  thuso  which  consist  of  stone  aro 
called  mountains.  Mountains  are  divided  into  primaeval, 
that  is,  of  equal  date  with  the  formation  of  the  globe,  and 
secondary  or  alluvial.  Among  priimrvnl,  those  of  granite  hold 
the  first  place.  The  highest  mountains  and  most  extensive 
ridges  throughout  the  globe  are  of  that  kind.  The  highest  of 
them  never  contain  metallic  ores;  but  some  of  the  lower  con- 
tain ores  of  copper  and  tin.  The  granite  next  the  ore  always 
abounds  in  mica.  Petrifactions  arc  never  found  ill  these  prim- 
aeval mountain*.  That  the  formation  or  these  mountains  pre- 
ceded that  of  vegetables  and  animals,  is  inferred  from  their 
containing  no  organic  remains,  cither  in  the  form  of  petrifaction 
or  Impression.  Granites  were  formed  by  crystallization,  an 
operation  tlmt  piolmbly  took  place  after  the  formation  of  ihc 
j atmosphere,  and  the  gradual  excavation  of  the  bed  of  the 
ocean,  when  the  dry  land  appearrd.  For  by  means  of  the  sepa- 
ration of  the  aeriform  fluids  which  constitute  the  atmosphere, 
the  evaporation  of  part  of  the  water  into  the  atmosphere,  and 
the  gradual  retreat  of  the  remainder,  the  various  speries  of 
earths,  before  dissolved  or  diffused  through  this  mighty  mass, 
were  disposed  to  coalesce ; and  among  these  the  siliceous 
must  have  been  the  first,  as  it  is  the  least  soluble ; hut  ns  the 
I siliceous  earth  has  an  affinity  to  the  other  caiths  with  which  it 
was  mixed,  some  of  these  must  have  united  in  various  propor- 
tions, and  thus  have  formed  in  distinct  masses,  the  feldtspar, 
schorl,  and  mica,  which  compose  the  granite. 

Calcareous  earth  enters  sparingly  into  the  composition  of 
this  stone  ; but  as  it  is  found  in  schorl,  which  is  frequently  a 
component  part  of  granite,  it  follows  that  it  mnst  be  one  of  the 
primitive  earths,  and  not  cniirel.v  derived  from  marine  exm  in*. 
Quartz  cannot  be  a pioducl  of  fire;  for  in  a very  low  heat  it 
bursts,  cracks,  and  loses  its  transparency,  and  in  the  highest 
degree  of  iieat  that  we  can  produce,  it  is  infusible,  so  that  in 
every  essential  point  it  is  different  from  glass.  As  granite  con- 
tains  earth  of  every  genus,  we  may  conclude  that  all  the  simple 
earths  arc  original.  Mountains  which  consist  of  limestone  oi 
marble  of  a granular  or  scaly  texture,  and  not  disposed  in 
strata,  seem  also  to  have  preceded  the  creation  of  animals,  for 
no  organic  traces  arc  found  in  them.  Some  of  those  n hieh  con- 
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Hist  of  Argillaceous  stones,  and  some  of  the  siliceous,  contain 
also  no  organic  remains. 

Alluvial  mountains  arc  evidently  of  posterior  formation,  as 
they  contain  petrifactions  and  other  vestiges  of  organic  sub- 
stances ; and  these  are  always  stratified.  Mountains,  as  to 
structure,  are  entire,  stratified,  and  confused.  Entire  moun- 
tains arc  formed  of  huge  masses  of  stone,  without  any  regular 
fissures,  and  are  mostly  homogeneous.  Stratified  mountains 
are  those  whose  mass  is  regularly  divided  by  joints  or  Gssurcs, 
these  are  called  horizontal,  rising,  or  dipping.  Homogeneous 
stratified  mountains  consist  chiefly  of  stones  of  the  argillaceous 
genus,  or  of  the  fissile  compound  species  of  the  siliceous  genus, 
as  metallic  rock  ; sometimes  of  limestone  of  a granular  or  scaly 
texture,  in  which  no  animal  vestiges  appear.  This  limestone 
reposes  on  the  argillaceous  or  siliceous  strata ; sometimes  the 
argillaceous  are  covered  with  masses  of  granite,  sometimes  of 
lava.  These  mountains,  particularly  those  of  gneiss,  metallic 
rock,  and  liorn-stone,  are  the  chief  scat  of  metallic  ores.  He- 
terogeneous, or  compound  stratified  mountains,  consist  of 
alternate  strata  of  various  species  of  stones,  earths,  sands,  &c. 
The  limestone  here  is  always  of  the  laminar,  and  not  of  the 
granular  or  scaly  kind,  and  when  it  contains  any  ore,  it  is 
placed  between  its  laminar.  Coal,  bitumen,  petrifactions,  and 
organic  impressions,  arc  found  in  these  mountains;  also  salts 
mid  calamine.  There  arc  other  mountains  which  cannot  be 
called  stratified,  ns  they  consist  only  of  three  masses;  the  low- 
est granite,  the  middle  argillaceous,  arid  the  upper  limestone. 
Metallic  ores  are  found  in  the  argillaceous  part,  or  between  it 
and  the  limestone.  Confused  mountains  consists  of  stones 
heaped  together  without  order,  their  interstices  being  filled 
with  clay,  sand,  and  mica.  They  scarcely  ever  contain  any 
ore.  Besides  these,  these  arc  many  mountains  in  different 
parts  of  the  world,  which  derive  their  origin  from  volcanoes. 
The  height  of  mountains  is  usually  calculated  by  means  of  the 
barometer.  Sec  Barometer.  The  highest  mountains  arc  those 
which  arc  situated  at  or  near  the  equator.  The  Himalaya  and 
the  Andes  are  generally  allowed  to  be  the  highest  of  these, 
the  line  of  congelation,  or  of  perpetual  frost  on  mountains,  is 
calcnlated  at  15.400  feet,  at  or  near  the  equator;  at  the  en- 
trance of  the  temperate  zone,  at  13,428  ; at  Tcncrifle,  at  1000; 
in  Auvergne  (lat.  46)  0,710 ; with  ns  (lat.  52),  5,740.  On  the 
Andes,  vegetation  ceases  at  14,407  feet ; and  on  the  Alps  at 
0,585.  The  air  is  so  dry  in  these  elevated  situations,  that  M. 
d'Arcet  observed,  that  on  the  Pic  de  Midi,  one  of  the  Pyrenees, 
salt  of  tartar  remained  dry  for  an  hour  and  a half,  though  it 
immediately  warmed  in  the  same  temperature  at  the  bottom  of 
the  mountain. 

MOUNTING,  in  Military  affairs,  signifies  going  upon  duty. 
Thus,  mounting  u breach  is  running  up  to  it;  mounting  the 
guard,  is  going  upon  guard  ; and  mounting  the  trenches,  is  go- 
ing upon  duty  iu  the  trenches  ; but  mounting  a cannon,  mortar, 
See.  is  the  setting  it  on  its  carriage,  or  the  raising  its  month. 

MOUSE,  a sort  of  knob,  wrought  on  the  outside  of  a rope 
by  means  of  spun-yarn,  parxling,  Ac.  Set  the  article  Pudden- 
ing. It  is  particularly  used  on  the  stays,  to  prevent  it  from 
unhooking  when  the  tackle  is  slackened. 

Mouse.  See  Mus. 

MOVEABLE,  in  general,  denotes  any  thing  capable  of  being 
moved.  The  moveable  feasts  are  such  as  are  not  regularly  held 
on  the  same  day  of  the  year  or  month,  though  they  aro  always 
on  the  same  day  of  the  week.  Thus  Easter,  on  which  all  the 
rest  depend,  is  held  on  the  Sunday  which  falls  upon,  or  next 
after,  the  first  full  moon  following  the  21st  of  March. 

MOVEMENT,  in  Mechanics,  a machine  that  is  moved  by 
clock-work.  See  Clock. 

Movement,  in  Military  alTairs.  Under  this  term  are  compre- 
hended all  the  different  evolutions,  marches,  countermarches, 
and  manoeuvres,  which  are  made  in  tactics  for  the  purpose 
of  retreating  from,  or  of  approaching  towards,  an  enemy.  It 
also  includes  the  various  dispositions  which  lake  place  in 
pitching  a camp,  or  arranging  a line  of  battle. 

.Movement,  in  Music,  the  name  given  to  any  single  strain, 
or  to  any  part  of  a composition  comprehended  under  the  samo 
measure  of  time. 

MUCIC  Acid,  was  called  saclactic  acid  from  its  having 
been  found  in  the  sugar  of  milk;  but  as  oxalic  acid  is  also 


found  in  milk,  and  this  acid  is  found  In  all  gums,  it  has  been 
better  distinguished  by  the  name  of  made.  It  forms,  with  the 
oxides  of  metals,  salts  which  are  scarcely  soluble. 

MUCILAGE,  a glutinous  matter  obtained  from  vegetables, 
transparent  and  tasteless,  soluble  in  water,  but  not  in  spirits 
of  wine.  It  chiefly  consists  of  carbon,  hydrogen,  und  a small 
quantity  of  oxygen.  Set  Gluten. 

MUCOR,  in  Botany,  a genus  of  the  order  fungi,  in  the  cryp- 
togamin  class  of  plants.  There  are  seventeen  British  species. 
The  lichnoides,  or  little,  black,  pin-headed  mucor,  grows  in 
groups  near  to  each  other,  in  chasms  of  the  barks  of  old  trees, 
and  upon  old  park-pales.  The  common  gray  mould,  grows  on 
bread,  fruit,  plants,  and  other  substances  in  a puHd  state.  It 
grows  in  clusters;  the  stalks  u quarter  of  an  inch  high,  pellu- 
cid, hollow,  and  cylindrical,  supporting  each  in  a single  globu- 
lar bead,  at  first  transparent,  afterwards  dark-gray  ; which 
bursts  with  elastic  force,  and  ejects  small  round  seeds  disco- 
verable by  the  microscope.  The  yellow  frothy  mucor,  is  found 
on  the  leaves  of  plants,  such  as  ivy,  beech,  See.  sometimes  upon 
dry  sticks,  and  frequently  upon  the  tan  or  bark  in  hot-honses. 
It  is  of  no  certain  size  or  figure,  but  of  a fine  yellow  colour, 
and  a substance  at  first  resembling  cream  beaten  up  into  froth. 
In  the  space  of  24  hours  it  acquires  a thin  filmy  coat,  becomes 
dry.  and  full  of  sooty  powder  adhering  to  downy  threads. 

MUCUS,  a fluid  secreted  by  certain  glands,  and  serving  to 
lubricate  many  of  the  internal  cavities  of  the  body.  In  its 
natural  state  it  is  generally  limpid  and  colourless;  but  from 
certain  causes  will  often  assume  a thick  consistence,  and  whit- 
ish colour,  like  pus  ; but  strong  sulphuric  acid  nud  walrr,  dilu- 
ted sulphuric  acid,  and  caustic  alkaline,  lixivium,  and  water, 
will  serve  to  distingush  pus  from  mucus  ; the  vitriolic  acid  se- 
parates it  from  coagulablc  lymph,  and  alkaline  lixivium  front 
serum-  Thus  when  a person  expectorates  matter,  the  decom- 
position of  which  he  wishes  to  ascertain,  let  him  dissolve  it  in 
vitriolic  acid,  and  in  caustic  alkaline  lixivium;  and  let  him  add 
pure  water  to  both  solutions.  If  there  is  a fair  precipitation 
in  each,  he  may  he  assured  that  some  pus  is  present.  But  if 
there  is  a precipitation  in  neither,  it  is  a certain  test  that  the 
mixture  is  entirely  mucus-  If  the  matter  cannot  be  made  to 
dissolve  in  alkaline  lixivium  by  time  and  trituration,  we  have 
also  reason  to  believe  that  it  is  pus. 

Mucus.  Nasal,  a name  given  to  a liquid  secreted  in  the 
cavities  of  the  nose,  and  discharged  outwardly,  either  by  the 
nostrils  or  by  the  fauces  when  it  descends  by  the  posterior  part 
of  the  nasal  cavities,  in  which  it  is  thrown  out  by  spitting. 
This  liquid,  always  exposed  to  tho  air,  which  continually 
passes  through  the  nostrils,  is  thicker,  more  viscid,  and  more 
adhesive  than  the  tears ; and  the  carbonate  of  soda  it  con- 
tains. whilst  the  latter  contains  only  soda,  announces  that  tho 
air  deposits  in  it  a part  of  the  carbonic  acid  which  it  contains, 
especially  as  it  is  expired  out  of  the  lungs.  When  it  becomes 
thick  in  the  air,  it  frequently  assumes  in  it  the  form  of  small,  dry, 
brilliant,  and  as  it  were  micaceous  plates.  The  nasal  mucus 
experiences  no  real  putrifaction  in  tho  air.  Water  does  not 
dissolve  it.  Acids  thicken  it  when  they  arc  concentrated  and 
employed  in  small  proportions;  but  when  wc  add  a larger 
quantity,  they  re-dissolve,  and  give  it  different  shades  of  colour. 
The  mucus  of  the  nostrils  maintains  the  softness  of  the  mem- 
branaceous sides  of  the  nasal  cavities.  It  moderates  the  too 
great  sensibility  of  the  nervous  papilla?,  stops  and  fixes  the 
odorous  bodies,  and  blunts  their  too  great  activity.  It  like- 
wise purifies  the  nir  that  is  respired,  by  taking  from  it  the  pul- 
verulent particles  which  it  carries  along  with  it,  and  which 
would  be  more  hurtful  in  the  lungs. 

MUFFLE,  in  metallurgy,  on  arched  cover,  resisling  the 
strongest  fire,  nnd  made  to  he  placed  over  coppclsand  tests  in 
the  operations  of  assaying,  to  preserve  them  from  the  falling  of 
coals  and  ashes  into  them  ; though,  at  the  same  time,  of  such 
a form,  as  is  no  hinderance  to  the  action  of  the  air  and  fire  on  the 
metal,  nor  to  the  inspection  of  the  nssaycr. 

To  Muffle  the  Oars,  is  to  pat  some  matting,  &c-  round 
that  part  of  the  oar  which  lies  on  the  edge  or  gunnel  of  the 
boat,  when  rowing,  to  prevent  its  making  a noiso  against  the 
tholes. 

MUFTI,  or  Mu  rim.  the  chief  of  the  ecclesiastical  order,  or 
primate,  of  the  Mussulman  religion.  His  authority  is  very  great, 
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Jn  all  actions,  especially  criminal  ones,  his  opinion  is  required 
by  giving  him  a writing,  in  which  the  ease  is  stated  under  feign- 
ed names,  which  he  subscribes  with  words,  He  shall  or  shall  not 
be  punished.  Such  outward  honour  is  paid  to  the  mufti,  that 
the  grand  seignior  himself  rises  up  to  him,  and  advances  seven 
steps  to  meet  him,  w hen  he  comes  into  his  presence.  The  elec* 
lion  of  the  mufti  is  solely  in  the  grand  seignior. 

MUGIL,  Mullet,  a genus  of  fishes  of  the  order  nbdominales. 
Gmeiin  notices  only  five  species.  Shaw  mentions  nine-  The 
common  mullet  is  generally  about  14  inches  in  length,  aud  is 
found  not  only  in  the  Northern  and  Mediterranean  seas,  but  in 
the  Indian  and  Western  oceans.  The  mullets  collect  in  multi- 
tudes almost  close  to  the  shores,  thrusting  their  head  into  the 
soft  muddy  bottoms  in  quest  of  aquatic  insects.  On  the  ap- 
proach of  summer  they  ascend  rivers  to  a considerable  distance 
from  the  sea,  to  deposit  tbeir  ova.  They  are  regarded  by  many 
as  excellent  food,  but  arc  not  often  seen  at  the  tables  of  the 
opulent. 

MULBERRY.  Set  Morus. 

MULE,  in  zoology,  a mongrel  kind  ofqnadruped,  generated 
between  an  ass  and  a mare,  and  sometimes  between  a horse 
and  a shc-ass.  Tlic  mule  is  a monster  of  a middle  nature  be- 
tween its  parents,  and  incapable  of  propagating  its  species. 
Mules  are  chiefly  used  in  countries  where  there  are  rocky  and 
stony  roads,  as  about  the  Alps,  P>  renees,  &c.  No  creatures 
are  so  proper  for  carrying  large  burdens,  and  none  so  sure 
footed.  They  will  travel  several  months  together  with  six  or 
eight  hundred  weight  upon  their  backs ; they  are  much  hardier 
and  stronger  than  the  horse,  and  will  live  and  work  twice  his 
age. 

Mules,  among  gardeners,  denote  a sort  of  vegetable  mon- 
sters produced  by  putting  the  farina  fecoodans  of  one  species 
of  plant  into  the  pistil  or  utricle  of  another.  The  signification 
of  the  word  is  likewise  extended  to  every  kind  of  animal  pro- 
duced by  a mixture  of  two  different  species. 

MULLERS  fob  Grinding  Colours,  according  to  tho  com- 
mon construction,  are  too  well  known  and  too  simple  to  need  a 
particular  description  here.  Hut  Rnwlinson’s  rmravr  muller, 
for  which  the  Society  of  Arts  presented  him  a silver  medal  and 
ten  guineas,  on  aecount  of  its  ingenuity,  shall  find  a place 
here.— This  machine  has  been  used  for  several  years,  and  has 
been  found  much  inoro  effectual  and  expeditious  in  reducing 
the  colour  to  extreme  fineness  than  the  usual  method,  and 
much  less  injurious  to  the  health  of  the  workman,  who  fre- 
quently has  done  as  much  with  it  in  three  hours  as  he  could  in 
twelve  with  the  muller  and  slab.  The  machine  consists  of  a 
fiat  cylinder  of  black  marble,  sixteen  inches  and  a half  diame- 
ter. and  four  and  a half  thickness,  with  an  axle  traversing  its 
centre,  (thus  somewhat  resembling  a common  cutler's  grind- 
stone.) It  is  suspended  on  a similar  frame,  in  a vertical  posi- 
tion, and  turned  round  in  the  same  manner  by  a winch  : a con- 
cave piece  of  marble  is  provided,  of  the  same  breadth  as  the 
circular  stone,  forming  a segment  of  the  same  circle  one-third 
of  the  circumference  in  extent:  this,  which  may  be  considered 
as  the  muller,  is  fitted  into  a piece  of  solid  wood  of  similar 
shape,  one  end  of  which  is  secured  loosely  by  a hinge  or  other- 
wise to  the  frame  ; the  other  end.  rising  over  the  circular  stone, 
and  supported  by  it,  is  further  pressed  down  on  it  by  a long 
spring  bent  over  from  the  opposite  extremity  of  the  stand,  and 
regulated  as  to  its  pressure  by  a screw,  whose  end  turns  against 
the  concave  muller:  a slight  frame  of  iron  in  front,  moveable 
on  a hinge,  by  which  it  is  secured  to  the  frame,  supports  a 
scraper,  for  taking  off  the  colour,  formed  of  a piece  of  watch- 
spring,  which  is  turned  back  out  of  the  way  when  not  in  use. 
Mr.  R,  thinks  the  circular  grindstones  might  he  made  much 
larger  than  he  used,  to  advantage,  and  that  one  of  two  feet 
diameter  would  not  occasion  too  much  labour  to  one  man  lo 
turn  it : he  computes  that  in  bis  machine  there  are  sevrnty 
square  inches  of  surface  of  the  concave  muller  inconstant  work 
on  the  paint,  while  in  the  common  muller  not  more  than  sixteen 
square  inches  are  usually  in  contact  with  the  slab.  The  ma- 
chine will  be  found  equally  serviceable  for  the  colours  ground 
in  water  as  for  those  prepared  w-ith  oil.  according  to  Mr.  K., 
who  highly  recommends  its  use  to  all  colourmcn.  Mr.  R. 
advises,  in  making  up  the  colours  in  bladders,  to  insert  a bit  of 
quill  or  reed  in  the  neck  of  the  bladder,  which  will  thus  bind 
72. 


better  in  tying;  and,  admitting  of  a secure  stopper,  will  be 
more  cleanly  and  less  wasteful  than  the  usual  method  of  stop- 
ping w ith  a nail,  and  keep  the  colour  more  safe  from  the  air. 

MULLUS,  Surmullet,  a genus  of  fishes  of  the  order  thora- 
cici.  Gmeiin  reckons  six,  Shaw  thirteen  species.  The  red 
surmullet  is  principally  found  in  the  Mediterranean  and  North 
seas, whore  it  arrives  at  the  length  of  twelve  or  fifteen  inches; 
its  colour  is  a rose  red,  tinged  with  olive-colour  on  the  back, 
and  of  a silvery  cast  towards  the  abdomen.  It  is  generally 
considered  as  a very  delicate  fi.vli,  and  is  celebrated  fur  having 
been  the  fashionable  object  of  Roman  luxury,  and  for  which 
enormous  sums  arc  reported  to  have  been  sometimes  given. 
The  Romans  practised  a singular  refinement  in  luxury,  by  first 
bringing  the  fish  alive  to  the  tublc,  in  a transparent  vessel,  in 
order  that  the  guests  might  contemplate  the  beautiful  and 
rapid  changes  of  its  evaucscent  colours  during  the  time  of  its 
gradual  expiration ; afterwhich.it  was  prepared  for  their  repast. 

MULTANGULAR,  a figure,  or  body,  which  has  many 
angles. 

MULTILATERAL,  in  Geometry,  is  applied  to  figures  which 
have  more  than  four  sides  or  angles. 

MULTINOMIAL,  or  Multinomial  Roots,  in  Mathematics, 
such  roots  as  are  composed  of  many  names,  parts,  or  mem- 
bers ; ai.  a + i + rf  + r,  8tc.  See  Root. 

MULTIPLE,  in  Arithmetic,  is  a number  which  contains 
another  number  a certain  number  of  times  ; thus  18  is  a multi- 
ple of  6,  or  of  3,  or  of  9,  4tc. 

Common  Multiple,  of  two  or  more  numbers,  is  that  which 
contains  those  numbers  a certain  number  of  times;  thus  36  is 
a common  multiple  of  4 and  0,  being  equal  to  9 times  the  first, 
and  4 times  the  second. 

To  find  the  least  common  Multiple  of  several  Sumbers. — Reduce 
them  all  to  their  prime  factors,  then  the  product  of  the  greatest 
powers  of  those  prime  factors  is  the  least  common  multiple 
required.  Let  it  be  proposed  to  find  the  least  common  mul- 
tiple of  12,  25.  and  35,  or  the  least  number  that  will  divide  by 
each  of  them  without  a remainder. 

Here  12  = 3 x 2*;  25  =:  51,  and  35  = 5 X 7 ; 
therefore  3 x 2*  x 5»  x 7 210,  the  least  common  multi- 
ple required. 

MULTIPLE  Ratio,  or  Proportion,  is  that  which  is  between 
multiples.  If  the  less  term  of  the  ratio  is  an  aliquot  part  of 
the  greater,  the  ratio,  or  tho  greater  to  the  less,  is  called  tho 
multiple,  and  that  of  the  leas  to  the  greater,  submultiple.  A 
submuliiple  number  is  that  contained  in  the  multiple  ; thus, 
the  numbers  I,  2,  and  3,  are  submultiples  of  9.  Duple,  triple. 
See.  ratios,  as  also  sub-duples.  sub-triptes,  See.  arc  so  many 
species  of  multiple  and  submultiple  ratios. 

MULTIPLICAND,  in  Arithmetic,  is  one  of  the  factors  in 
multiplication,  being  that  which  is  multiplied  by  the  other, 
which  is  called  the  multiplier. 

MULTIPLICATION,  is  one  of  the  principal  rules  in  arith- 
metic and  algebra ; and  consists  in  finding  the  amount  of  a 
given  number  or  quantity,  called  the  multiplicand,  when 
repeated  a certain  number  of  times  expressed  by  the  multiplier ; 
and  this  amount  is  generally  termed  the  product ; also  the 
multiplier  and  multiplicand  are  commonly  called  factors. 
Multiplication  is  either  simple  or  compound. 

Simple  Multiplication,  is  when  the  proposed  quantities  arc 
integral  number*.—  Rule.  Place  the  multiplier  under  the  multi- 
plicand. so  that  units  may  fall  under  units,  lens  under  tens, 
and  so  on.  Then  begin  at  tho  right  hand,  and  multiply  every 
figure  in  llic  multiplicand,  by  each  of  tho  figures  in  the  multi- 
plier. Find  how  many  tens  there  arc  in  the  product  of  every 
two  simple  figures,  and  set  down  the  remainder  directly  under 
the  figure  you  arc  multiplying  by,  or,  if  there  be  nothing  over,  a 
cipher-  Carry  as  many  units  as  there  were  tens  to  the  pro- 
duct of  the  next  figure,  and  proceed  in  like  manner  till  the 
whole  is  finished.  Then  add  all  the  separate  products  together 
for  the  answer. 

Proof  of  Multiplication.  1.  Invert  the  operation,  by 
making  the  multiplier  and  multiplicand  change  places,  and  if 
you  thus  obtain  the  same  result,  it  is  highly  probable  the  work 
is  right.  2.  Cast  out  all  the  9's  from  the  multiplier,  multipli- 
cand, and  product;  and  multiply  the  overplus  of  the  two 
former  together,  and  cast  the  9*s  out  of  this  product;  then  if 
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this  remainder  be  the  same  as  that  arising  from  the  total  pro- 
duct, the  operation  is  probably  right ; but  if  not,  it  is  certainly 
wrong.  This  proof  depends  upon  a siogular  property  of  the 
number  0;  vis.  that  any  number  divided  by  9,  will  leave  the 
same  remainder,  as  the  sum  of  its  digits  when  divided  by  the 
same  number.  3.  Another  proof  for  multiplication  is  drawn 
from  a particular  property  of  the  number  II,  which  is  this, 
that  the  sum  of  the  digits  in  the  odd  places,  that  is,  the  1st, 
3d,  3th,  Ac.  being  taken  from  the  sum  of  the  digits  in  the  3d, 
4th,  Ac.  places,  the  remainder,  when  divided  by  11,  will  leave 
the  same  overplus,  as  the  whole  number  when  divided  by  II. 
If  the  former  sum  be  greater  than  the  latter,  as  many  times  II 
must  be  added  to  it,  as  will  make  the  latter  sum  the  greater  of 
lire  (wo.  This  being  observed,  the  proof  by  ibis  number  will 
be  the  same  as  in  the  former  case. 

Ernmple.  \ O / 
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Bnt  it  must  be  evident  that  (bis  process  is  at  variance  with 
all  the  known  laws  of  mathematical  science,  since  it  supposes 
a knowledge  of  division  even  previons  to  Hint  of  multiplication, 
which  is  absurd  ; and  the  editor  very  reluctantly  admits  into 
the  pages  of  his  work  an  illustration  which  is  opposed  to  prac- 
tice, but  sanctioned  by  the  authority  of  a custom  known  only 
among  the  unscientific  and  illiterate. 

The  other  proof  by  inverting  the  operation  depends  upon 
this  ; that  the  product  of  two  numbers  is  the  same,  whichever 
of  the  two  is  the  multiplier  ; or  generally,  that  a limes  b is  the 
same  as  b times  a;  which,  though  generally  considered  as  an 
axiom,  is  in  fact  a proposition,  and  one  that  is  not  very  easily 
demonstrated. 

Compouarf  Multiplication, is  the  method  of  finding  the  pro- 
duct arising  from  a compound  and  simple  quantity. — Rule. 
Place  the  multiplier  under  the  lowest  denomination  of  the 
multiplicand,  and  multiply  this  denomination  by  the  multiplier. 
Find  how  many  units  of  the  next  higher  denomination  arc 
contained  in  the  product;  set  down  the  remainder,  and  carry 
the  units  to  the  nest  product,  with  which  proceed  as  before, 
and  so  on  through  all  the  denominations  to  the  last,  and  the 
result  will  be  the  answer  required. 

A'otc.  If  the  multiplier  exceed  12,  the  operation  will  he  much 
simplified  as  follows:— 1.  If  the  given  multiplier  he  a compo- 
site number,  multiply  successively  by  each  of  its  factors, 
instead  of  the  whole  number  at  once.  2.  If  the  given  multi- 
plier be  not  a composite  number,  lake  tbat  which  is  nearest  to 
it,  and  multiply  by  its  factors  as  before;  then  add  or  subtract 
as  many  times  tbe  first  line,  as  the  number  so  taken  is  less  or 
greater  than  tbe  multiplier.  Also,  if  there  be  any  fractional  pari 
belonging  to  the  multiplier,  take  such  part  of  the  multiplicand 
as  this  fraction  is  of  a unit,  and  add  it  to  the  result  before  found. 

MULTIPLIER,  or  Multiplicator,  the  number  by  which 
another  is  multiplied. 

MULTIPLYING  GLASS,  in  Optics,  one  wherein  objects  ap- 
pear increased  in  nnmber.  It  is  otherwise  called  a polyhedron* 
being  ground  into  several  planes  tbat  make  angles  with  each 
other;  through  which  the  rays  of  light  issuing  from  tbe  same 
point  undergo  different  refractions,  so  as  to  enter  the  eye  from 
every  surface  in  a different  direction. 

MULTIVALVES,  in  Natural  History,  the  name  of  agencral 
class  of  shell-fish  consisting  of  three  or  more  shells. 

MUM,  a kind  of  malt  liquor  much  drunk  in  Germany,  and 
chiefly  brought  from  Brunswick,  which  is  the  place  of  most  note 
for  making  it. 

MUMMY,  a body  embalmed,  or  dried,  in  the  manner  used 
by  the  ancient  Egyptians  or  the  composition  with  which  it  is 
embalmed.  Mummy  has  been  esteemed  resolvent  and  bal- 
samic ; but  whatever  virtues  have  been  attributed  to  it,  seem  to 
be  such  ns  depend  more  upon  the  ingredients  used  in  preparing 
the  flesh  than  in  the  flesh  itself. 

MUNICIPAL,  in  the  Roman  civil  law,  an  epithet  which  sig- 
nifies invested  with  the  rights  and  privileges  of  Roman  citizens. 

Municipal,  in  Great  Britain,  is  applied  to  the  laws  that  ob- 
tain in  any  particular  city  or  province ; and  those  are  called 


municipal  officers  who  are  elected  to  defend  the  interest  or  cities, 
to  maintain  their  rights  and  privileges,  and  to  preserve  order 
among  the  citizens. 

MURAL  Arch,  (from  munu,  a wall.)  a wall,  or  arched  wall, 
placed  exact!)  in  the  plane  of  the  meridian,  for  fixing  a large 
quadrant,  sextant,  or  other  instrument,  to  observe  the  meri- 
dian altitude,  Ac.  of  the  heavenly  bodies. 

MIJRJENA,  the  Etl,  a genus  of  fishes  of  the  order  apodes. 
There  are  five  species,  according  to  Shaw.  Gmclin  enumerates 
nine.  The  common  cel  is  particularly  distinguished  by  the 
steadiness  and  uniformity  of  its  colours  ; an  olive. brown  on  the 
back,  and  silvery  lustre  on  the  sides  and  beneath;  but  more 
expressively  still  hy  the  great  elongation  of  its  under  jaw.  Its 
general  size  is  fiom  two  to  three  feet;  it  is  slow  in  its  growth, 
and  considered  as  very  long  lived.  Its  usual  food  consists  of 
inserts,  worms,  and  the  eggs  of  other  fishes.  It  is  viviparous, 
producing  great  numbers  at  a birth  ; but  of  a very  diminutive 
size.  It  continues  generally  during  the  day  in  its  hole  in  the 
hanks,  which  it  furnishes  with  two  avenues,  to  facilitate  its  es- 
cape and  security.  By  night  it  ranges  for  food.  In  winter  it 
appears  to  be  ingulfed  in  mud,  aud  remains  in  this  state  of 
seclusion  and  tranquillity,  if  not  torpor,  till  the  return  of  spring 
invites  it  to  a renewal  of  its  excursions.  The  conger  eel,  gene- 
rally darker  above,  and  more  splendid  hem  alb  than  the  former 
species,  grows  to  its  largest  size  in  the  Mediterranean,  where 
it  is  sometimes  found  ten  feet  long,  and  a hundred  pounds 
weight.  It  is  found  in  the  North  American  seas  also  : it  occa- 
sionally, particularly  in  the  spring,  makes  excursions  into  riv- 
ers, and  is  found  in  vast  abundance  in  the  Severn.  Congers 
are  extremely  voracious,  devouring  immense  quantities  of  the 
smaller  fishes,  and  of  crabs  before  the  shell  of  the  latter  is 
completely  formed  and  hardened. 

MURDER.  Set  Homicide. 

MUREX,  in  Natural  History,  a genus  of  univalve  or  simple 
shells,  w ithout  any  hinge,  burned  of  a single  piece,  and  beset 
with  tuber,  le*  or  spines.  The  mouth  is  large  and  oblong,  and 
has  an  expanded  lip.  and  the  clavicle  is  rough. 

klt'RKX,  in  Zoology,  a genus  of  insects  belonging  to  the 
order  of  vermes  tcstaccn.  Fiom  a species  of  tnurex  on  tbe 
coasts  of  Guayaquil  and  Guaiituala,  in  Peru,  a liquor  is  ex- 
tracted which  dyes  cottons,  silks,  and  wool  of  a beautiful  per- 
manent purple  colour  The  shell  which  contains  it  adheres  to 
the  rocks  that  are  washed  by  the  sea.  It  is  of  the  size  of  a largo 
walnut.  The  liquor  may  be  extracted  two  ways  ; some  kill  the 
animal  after  thry  have  drawn  it  out  of  the  shell,  then  press  it 
with  a knife  from  head  to  lail,  separate  from  the  body  the  part 
where  the  liquor  is  collected,  and  throw  away  the  rest.  When 
this  operation,  after  being  repeated  on  several  snails,  has  af- 
forded a certain  quantity  < f Quid,  the  thread  intended  to  be 
dyed  is  dipped  in  it.  and  the  process  is  finished.  Tbe  colour, 
which  is  at  first  of  the  whiteness  of  milk,  becomes  afterwards 
green,  and  is  not  purple  till  tbe  thread  is  dry.  Those  who 
disapprove  of  this  method  draw  the  fish  partly  out  of  the  shell, 
and,  squeezing  it,  make  it  \ ield  a fluid  « hich  serves  for  dyeing : 
they  repeat  this  operation  four  times  at  different  intervals,  hut 
always  with  less  success.  If  they  continue  it.  the  fish  dies. 
No  colour  at  present  known,  says  the  Abbe  Raynal,  can  be 
compared  to  this,  either  as  to  lustre,  liveliness,  or  duration. 
It  succeeds  better  on  cotton  (ban  wool,  linen,  or  silk. 

MURIATES,  in  Chemistry,  a gcuus  of  salts  formed  from  the 
muriatic  arid  with  certain  bases. 

MURIATIC  Actn.  When  equal  volumes  of  hydrogen  and 
chlorine  gases  are  mixed  and  exposed  to  light,  they  combine 
and  produce  a sour  compound  commonly  called  muriatic  acid 
gas,  or.  in  conformity  to  the  modern  nomenclature,  hydro- 
chloric acid  gas.  Muriatic  acid  may  also  readily  be  procured 
by  acting  upon  common  salt  by  sulphuric  arid  ; tbe  evolved 
gas  must  be  received  over  mercury.  It  was  first  obtained 
pure  by  Dr.  Priestley,  but  its  composition  was  discovered  by 
Sclirele,  and  lias  since  been  most  ably  investigated  by  Sir 
Humphrey  Davy.  Muriatic  arid  gas  extinguishes  flame;  it  is 
greedily  absorbed  by  water,  which  takes  up  4 ho  times  its  bulk, 
and  has  its  specific  gravity  increased  from  I to  1*210.  Thus, 
dissolved  in  water,  it  forms  the  liquid  muriatic  acid,  or  spirit 
of  salt,  and  may  easily  he  procured  hy  distilling  a mixture  of 
dilute  sulphuric  acid  aud  common  salt,  as  directed  in  the  Lots- 
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don  Pharmacopoeia.  The  marine  acid  In  commerce  ha*  a straw 
colour ; but  Ihia  it  owing  to  accidental  impuritj ; Tor  it  does 
not  obtain  in  the  acid  produced  by  the  impregnation  of  w ater 
with  the  aeriform  acid.  The  muriatic  acid  is  one  of  those 
longest  known,  and  some  of  its  compounds  are  among  those 
salts  with  which  wc  are  most  familiar.  The  muriates,  when  in 
a state  of  dryness,  arc  actually  chlorides,  consisting  of  chlo- 
rine  and  the  metal ; but  moisture  makes  them  instantly  pass 
to  tire  state  of  muriates. 

MURRAIN,  or  Gargle.  a contagious  disease  among  rattle, 
principally  caused  by  a hot  dry  season, or  general  putrefaction 
of  the  air,  which  heget*  an  inflammation  of  tl>c  blond,  and  a 
swelling  in  the  throat,  that  soon  proves  mortal.  The  symptoms 
are.  a hanging  dow  n and  swelling  of  ilic  head,  abundance  of  gum 
in  the  eyes,  rattling  in  the  throat,  a short  breath,  palpitation 
of  Ihe  heart,  staggering,  a hot  breath,  and  a shining  longue. 

MUS,  Ihe  llat.  a genus  of  mammalia,  of  the  order  glires. 
There  are  forty-six  species.  The  musk  rat,  as  large  as  n small 
r-ibbit.  and  very  common  in  Canada,  resembles  the  beaver  in 
the  shape  of  its  body,  and  in  its  instincts  and  character.  It 
lives  in  society,  and  constructs  its  habitation  with  great  skill 
and  art,  about  two  feet  in  diameter,  and  stuccoed  within  with 
particular  neatness,  on  the  border  of  some  lake  or  stream.  On 
the  outside  it  is  covered  with  a matting  of  rushes,  compacted 
with  great  closeness  to  preclude  moisture.  These  animals  live 
on  roots  and  herbage,  which,  however,  they  do  not  store  up  in 
their  houses,  but  make  excursions  for,  as  they  arc  wanted  dar- 
ing  the  winter ; in  summer  they  make  long  progresses  in  pairs. 
They  have  a strong  odour  of  musk,  and  walk  and  run  with 
great  awkwardness ; are  easily  tamed,  and  highly  valued  for 
their  fur.  The  Norway  rat,  supposed  to  have  been  imported 
into  Europe  from  India,  has  in  this  country  almost  extirpated 
the  black  rats.  It  subsists  not  only  on  grain  and  fruits,  but 
frequently  attacks  poultry  and  rabbits,  as  well  as  various  other 
animals.  The  black  rat,  is  considerably  smaller  than  the  for* 
nter ; its  habits  are  almost  precisely  similar.  It  is  supposed 
to  come  from  tbe  same  countries.  It  is  reported  by  travellers, 
that  in  various  parts  of  Germany  it  is  sometimes  taken  and 
domesticated,  and,  having  a bell  put  round  its  neck,  is  thus 
almost  invariably  found  to  alarm  nil  others  of  its  species  from 
the  vicinity.  The  water  rat,  inhabits  the  temperate  and  cold 
climates  of  Europe  and  Asia,  frequenting  the  hanks  of  rivers 
iu  which  it  burrows.  It  subsists  on  frogs,  on  roots  and  other 
vegetable  substances;  swims  with  great  speed,  and  can  re- 
main under  water  a considerable  time.  It  never  infests  bouses. 
The  hamster,  is  a species  of  the  poached  rats,  and  the  sole 
European  species  of  that  description.  The  pouches  are  one  on 
each  side  of  the  mouth,  and,  when  filled,  are  like  two  blown 
bladders.  These  animals  are  found  in  Poland  and  Russia, 
and  are  extremely  injurious  by  the  quantities  of  grain  which 
they  devour,  and  carry  off  for  their  autumnal  store  in  their 
pouches.  The  females  arrange  their  mansions  differently  from 
ihe  males,  and  never  reside  with  them.  As  winter  approaches, 
they  seclude  themselves  completely,  and  enjoy  their  stores, 
which  are  generally  consumed  when  the  winter  reigns  in  full 
rigour:  they  roll  themselves  up,  and  continue  till  spring  in  a 
state  of  profound  slumber.  Their  bodies  are  cold,  the  fat 
coagulated,  and  their  limbs  stiffened,  and  they  may  be  opened 
without  awaking  them.  The  heart  beats  only  fifteen  times  in  a 
minute,  while  in  the  summer  its  pulsations  arc  160  in  the  same 
time.  The  waking  of  the  hamsters  from  their  lengthened  sleep 
is  gradual,  occupying  sometimes  no  less  than  two  hours.  These 
animals  arc  unsocial,  fierce,  and  malignant-  They  attack  every 
weaker  creature,  and  very  frequently  destroy  each  other.  The 
common  mouse,  inhabits  almost  every  part  of  the  world,  is  shy 
and  timid,  hut  not  ferocious-  It  produces  generally  from  six 
to  ten  at  a birth,  and  brecrls  several  times  in  a year.  Its  skin 
is  sleek,  and  its  eyes  are  bright  and  lively  ; its  limbs  are  neatly- 
formed,  and  its  movements  are  exiremclj  agile.  The  long- 
tailed field-mouse,  is  somewhat  larger  than  Ihe  former,  and  of 
a yellowish-brown  colour.  It  feeds  on  acorns,  fruits,  and  grain, 
and  lays  up  magazines  in  its  burrow  for  the  winter.  It  is  found 
principally  in  dry  grounds,  is  common  in  all  ihe  temperate 
regions  of  Europe,  and  is  particularly  abundant  and  destruc- 
tive in  Fraoce,  where  it  is  stated  to  commit  very  great  waste. 
Under  a scarcity  of  tbe  usual  supplies,  these  animals  arc  aup- 


I posed  to  destroy  cscli  other.  The  harvest  mouse,  is  (he  smallest 
of  British  quadrupeds,  weighing  only  the  sixth  part  of  an  ounce, 

' Its  nest  is  most  artificially  platted  of  the  blades  of  wheat,  and 
of  the  size  of  a cricket  ball,  the  opening  to  it  being  closed  up 
I so  skilfully,  as  to  be  almost  imperceptible.  Such  is  its  com- 
, pactness,  that  it  may  be  rolled  over  the  table  without  derange- 
ment. One  found  of  this  description  contained  eight  young, 
and  appeared  completely  full  without  the  dam.  In  the  winter 
these  animals  burrow-  deep  in  the  earth  ; but  their  favourite 
habitation  is  the  corn-stack.  The  blind  rat,  is  perhaps  one  of 
the  large*!  and  most  remarkable  of  its  tribe,  measuring  Itetwrrn 
seven  and  eight  inches  in  length,  aud  being  entirely  destitute 
both  of  eyes  and  tail. 

Ml'SA,  in  Hntnuy,  a genus  of  Ihe  polygamia  monoeria  class 
and  order.  Natural  order  of  scitamines*.  There  arc  three 
species:  M pnradixiacn,  plantain-tree,  rises  with  a soft  herba- 
ceous stalk,  fifteen  or  twenty  feet  in  height;  the  lower  part  of 
the  stock  is  frequently  as  large  as  a man's  thigh,  diminishing 
gradually  to  the  top,  where  the  leaves  come  out  on  every  side, 
being  often  more  than  six  feet  long  and  two  broad.  When  the 
plant  is  grown  to  its  full  height,  the  spike  of  flowers  appears 
from  tbe  centre  of  the  leaves  nearly  four  feet  in  length,  nodding 
on  one  side-  The  fruit  is  about  nine  inches  long,  and  more 
than  an  inch  in  diameter,  a little  incurvrd,  having  three  angles  ; 
the  skin  is  fOtufa  within  is  a soft  pulp  of  a luscious  sweet 
flavour;  ihe  spikes  of  the  fruit  are  often  so  large  as  to  weigh 
opwards  of  forty  ponnds.  It  is  a native  of  Ihe  East  Indies  and 
other  parts  of  the  Asiatic  enntinent ; it  is  generally  cultivated 
between  the  tropirs,  the  fruit  being  excellent  nutritious  food. 
Tbe  hanann-tree.  diflers  from  tbe  preceding  in  hating  its  stalks 
marked  with  dark  purple  stripes  and  spots : the  fruit  is  shorter 
and  rounder,  with  a soft  pulp  of  a more  luscious  taste.  St* 
Banana- 

MUSCA,  in  Natural  History,  the  Fly,  a genus  of  insects  of 
the  order  dipttra.  This  is  a very  numerous  genus,  not  fewer 
than  a thousand  species  baring  been  enumerated.  They  arc 
divided  into  sections;  viz..  A-  with  short  feelers;  and  B.  with- 
out feelers.  These  sections  are  again  separated  into  others. 
The  larva  in  the  different  tribes  of  flics  differ  far  more  in  habit 
than  the  complete  insects,  some  being  terrestrial,  and  others 
aquatic.  Those  of  the  common  kinds  are  distinguished  by  the 
title  of  maggots,  and  spring  from  eggs  deposited  on  various 
putrid  substances-  Several  of  the  aquatic  kinds  are  of  ringu- 
inrly  curious  formation,  and  exhibit  wonderful  examples  of  tbe 
provision  ordained  by  nature  for  the  preservation  of  evru  the 
meanest  animals.  The  general  form  of  the  pupa  is  that  of  an 
oval,  differently  modified,  according  to  the  species,  and  formed 
by  the  external  skin  of  the  larva.  Nome  species  cast  their  skin 
before  they  change  into  the  pupa  state. 

Mi  8C.v  Airst kalis,  the  Southern  Fly,  or  IJee,  is  situated 
south  of  the  Cross,  and  by  the  Antarctic  circle;  it  contains 
four  stars  of  the  fourth  magnitude.  The  introduction  of  the  ller 
among  the  celestial  host  is  a pretty  idea,  as  well  oil  account 
of  the  natural  qualities  of  this  most  extraordinary  insect,  ns  on 
account  of  its  being  the  old  hieroglyphic  of  royalty.  Of  the 
insentient  part  of  animated  nature,  the  bee  is  prince  and  chief 
for  foresight,  ingenuity,  industry,  and  fidelity  : it  was  thence 
the  fittest  symbol  of  a good  king. 

Mu  sc  a Borealis,  the  Northern  Fly , Is  a small  and 
modern  asterism,  containing  only  six  stars,  riz,  one  of  the 
third  magnitude,  two  of  the  fourth,  Ac.  It  is  situated  noitb  of 
Aries,  and  south  of  Triangula  and  Perseus. 

MUSCHENBROEK.PfiTKR,  a very  eminent  mathematician 
and  philosopher,  was  born  at  Utrecht,  about  the  year  1700. 
He  was  professor  of  mathematics,  first  in  that  city,  and  after- 
wards at  Leyden,  where  he  died  in  1761. 

MUSCI,  in  Botany,  Mattes,  one  of  ihe  seven  families  into 
which  Linnaeus  divided  all  vegetables.  These  plants  constitute 
the  second  order  of  the  class  cryptogamia.  This  order  is  sub- 
divided into  eleven  genera,  from  the  presence  or  absence  of 
the  calyx,  which  in  these  plants  is  a veil  that  is  placed  over 
I the  tops  of  the  stamina,  and  denominated  calyptra,  from  the 
sexes  of  Ihe  plants,  which  bear  male  and  female  flower*,  sonic. 

| times  on  the  same,  sometimes  on  distinct  roots,  and  from  the 
manner  of  growth  of  the  female  flowers,  which  arc  sometimes 
; produced  singly,  .*  me  times  in  bunches  or  cones. 
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Mrsci,  is  also  the  name  of  the  fifty-sixth  order  in  Linnjru*'*  j 
Fragments  of  a Natural  Method,  consisting  of  genera  which 
arc  exactly  those  of  the  second  order  in  the  data  cryptogamia.  1 
These  plants  resemble  the  pines  and  firs,  and  other  evergreens  ! 
in  that  class,  in  the  form  and  disposition  of  their  Icavrs.  and 
manner  and  growth  of  the  female  flowers,  which  are  generally 
formed  into  a cone.  They  frequently  creep,  and  extend  them- 
selves like  a carpet  upon  the  ground,  trees,  and  stones,  col- 
lected into  bunches  or  tufts.  Few  of  the  mosses  are  annual 
plants,  being  mostly  perennial  and  evergreens.  Their  growth 
is  slow  ; though  preserved  dry  several  years,  they  resume  their 
original  verdure  upon  being  moistened.  They  delight  in  a cool 
moist  situation,  and  northerly  exposure,  where  they  are 
screened  from  the  sun.  The  roots  are  fibrous,  slender, 
branched,  ami  short.  The  stems  and  branches  are  cylindric  and 
weak,  creeping  on  the  ground,  and  striking  root  on  every  side. 

MUSC1C  APA,  the  Flycatcher,  a genus  of  birds  of  the  order 
passcrcs.  There  are  seventy- nine  species.  The  spotted  lly- 
catchcr  arrives  in  this  country  in  the  spring,  and  leaves  it  in 
September.  It  attaches  its  nest  not  unfrequcntly  to  the  end  of 
a beam  of  a house  ; and  sometimes  builds  it  in  a vine  or  sweet- 
briar  tree,  spread  against  a wall-  !t  returns  for  a succession 
of  seasons  to  the  same  situation-  It  feeds  on  insects,  which  it 
catches  with  astonishing  dexterity,  sometimes  on  the  wing, 
sometimes  by  a sudden  leap  from  its  perch.  It  is  one  of  llie 
most  silent  and  most  familiar  of  summer  birds.  Its  only  note 
is  a plaintive  sound  on  the  approach  of  danger.  In  Kent  it  is 
called  the  chcrry-suckcr,  being  particularly  fond  of  that  fruit. 
Tho  pied  fly-catcher,  is  not  to  ho  found  in  great  numbers  in 
any  part  of  this  island,  but  is  most  frequently  to  be  met  with 
in  Yorkshire,  and  the  contiguous  counties- 

MUSCLE,  in  Anatomy,  a part  of  the  human  body,  destined 
to  move  some  other  part,  in  general  by  a voluntary  motion, 
being  composed  principally  of  flesh  and  tendinous  fibres,  with 
veins,  nerves,  and  lymphatics;  surrounded  by,  or  enclosed  in, 
one  common  membrane.  The  muscular  parts  of  animals  arc 
known  in  common  language  by  the  name  of  flesh.  Muscular 
flesh  is  composed  of  a great  number  of  fibres  and  threads,  of 
reddish  or  w hitish  colour ; these,  after  they  have  been  acted  on 
by  water,  to  separate  the  extraneous  matter,  are  left  in  the 
state  of  gray  fibres,  insoluble  in  water,  and  becoming  brittle 
when  dry.  The  muscles  likewise  contain  albumen,  gelatine, 
extractive,  phosphate  of  soda,  of  ammonia,  and  lime. 

MUSCLES,  Insertion  and  Force  of  the.  The  all-w  ise  Author 
of  nature  has  furnished  animals  with  limbs  moveable  about  tho 
joints  by  means  of  muscular  cords  inserted  near  the  joint,  or 
centra  of  motion.  In  order  to  calculate  the  force  of  any  mus- 
cle, we  are  to  consider  the  bones  ns  levers  ; and  then  the  power 
or  force  of  the  muscle  » ill  be  alw  ay  s to  the  resistance  or  weight 
it  is  capable  of  raising,  as  the  greater  distance  of  the  weight 
from  the  centre  of  motion  is  to  the  lesser  distance  of  the  power. 
The  muscles  that  move  the  lower  jaw,  when  taken  altogether, 
do  not  in  a man  rxcccd  the  weight  of  one  pound,  and  yet  exert 
a force  equal  to  631  pounds,  and  in  mastiff-dogs,  wolves,  bears, 
lions.  Sec.  their  force  is  vastly  superior.  The  motion  of  the  far 
greater  part  of  the  muscles  arc  voluntary,  or  dependent  on  our 
will ; those  of  a few  others  involuntary.  The  former  are  called 
animal,  the  other  natural  motions.  Finally,  the  motions  of 
some  of  the  muscles  are  of  a mixed  kind,  partly  animal  and 
partly  natural.  Those  muscles  which  perform  the  voluntary 
motions,  receive  nerves  from  the  brain  or  spinal  marrow  ; those 
which  perform  their  motions  involuntarily,  have  their  nerves 
from  the  cerebellum  ; and  those  whose  motion  Is  parti)  volun- 
tary, and  partly  Involuntary,  have  theirs  in  part  from  the  brain, 
and  in  part  from  the  cerebellum. 

MUSES,  certain  fabulous  divinities  amongst  the  Pngnns, 
supposed  to  preside  over  the  arts  and  sciences.  Some  reckon 
the  muses  to  be  no  more  than  three,  vis.,  Mneme,  Aoede,  and 
Metete;  that  is.  Memory,  Singing,  and  Meditation:  but  the 
most  ancient  authors,  and  particularly  Homer  and  Hesiod, 
reckon  nine ; crx.,  Clio,  which  means  glory  ; Euterpe,  pleas- 
ing; Thalia,  flourishing  ; Melpomene,  attracting  ; Terpsichore, 
rejoicing  the  heart ; Erato,  the  amiable ; Polyhymnia,  a multi- 
tude of  songs;  Urania,  the  heavenly;  and  Calliope,  sweetness 
of  voice.  To  Clio  they  attributed  the  invention  of  history  ; to 
Melpomene,  tragedy  ; to  Thalia,’ comedy  ; to  Euterpe,  the  use 


of  the  flute ; to  Terpsichore,  tbe  barp;  and  to  Erato,  the  lyre 
and  lute  ; to  Calliope,  heroic  verse  ; to  Urania,  astrology  ; and 
to  Polyhvmnia,  rhetoric. 

MUSEUM,  a collection  of  rare  and  intereating  objects, 
selected  from  tbe  whole  circle  of  natural  history  and  tbe  arts, 
and  deposited  in  apartments  or  buildings,  either  by  the  com- 
mendable generosity  of  rich  individuals,  generally  governments 
or  monarchs,  for  the  inspection  of  the  learned  and  the  great 
mass  of  the  public.  The  term,  which  means  literally,  a study, 
or  place  of  retirement,  is  said  to  have  been  applied  originally 
to  that  part  of  the  royal  palace  at  Alexandria  appropriated 
for  the  use  of  learned  men.  and  the  reception  of  the  literary 
works  then  extant.  According  to  ancient  writers,  they  were 
formed  into  classes  or  colleges,  each  of  which  had  a competent 
sum  assigned  for  their  support;  and  wc  are  further  informed, 
that  the  establishment  was  founded  by  Ptolemy  Philadelphus, 
who  added  a most  extensive  library. 

MUSHROOM.  Agaricns  Campeiiris.—  lt  cultivated  and 
well  known  at  our  tables  for  its  fine  taste  and  utility  in  sances. 
These  plants  do  not  produce  seeds  that  can  be  saved;  they 
arc  therefore  cultivated  by  collecting  tbe  spawn,  which  is 
found  in  old  hot-beds  and  in  meadow  lands.  Various  methods 
have  been  lately  devisrd  for  raising  mushrooms  artificially : 
hut  none  seem  to  he  equal  to  those  raised  in  beds,  as  is  de- 
scribed in  all  our  books  of  gardening.  Raising  this  vegetable 
in  close  rooms  by  fire  heat,  has  been  found  to  produce  them 
with  a bad  flavour ; and  they  are  not  considered  so  wholesome 
as  thoso  grown  in  the  open  air,  or  when  that  clement  is  ad- 
mitted at  times  freely  to  tbe  Inds. 

Mushroom,  Urovrn,  Agaric*!  Cinnamotnmi. — The  whole  of 
this  plant  has  a nice  smell,  and  when  stewed  or  bmiled  has  a 
pleasant  flavour.  It  is  to  be  found  in  dry  woods,  old  pastures 
flee,  and  is  fit  for  use  in  October. 

Mushroom,  Violet.  Agaricm  Viola  cent. — This  mushroom 
requires  more  broiling  than  all  the  rest;  but  when  done  well 
and  seasoned,  it  is  very  good.  It  is  found  in  dry  woods,  old 
pastures,  flic,  where  it  grows  to  a large  size. 

MUSIC,  a science,  which  teaches  the  properties,  depen- 
dencies, and  relations  of  mcl.idious  sounds  ; or  the  art  of  pro- 
ducing harmony  and  melody  by  the  due  combination  and 
arrangement  of  those  sounds.  The  ancient  writers  on  this 
science  differ  greatly  as  to  its  object  and  extent.  In  general 
they  give  to  it  a much  wider  latitude  than  that  which  it  obtains 
with  us.  Under  the  name  of  music  they  comprehended  not 
only  the  melodious  union  of  voices  and  instruments,  but  also 
the  dance,  gesture,  poetry,  and  even  all  the  other  sciences. 
Hermes  defines  music  to  be  the  general  knowledge  of  order; 
which  was  also  the  doctrine  of  Plato,  who  taught  that  every 
thing  in  the  universe  was  music.  Music,  however,  properly  so 
called,  only  concerns  the  due  order  and  proportion  of  sounds ; 
and  is  divided  into  two  parts,  the  theoretical  and  the  practical. 
Theoretical  music  comprehends  the  knowledge  of  harmony  and 
modulation;  and  the  laws  of  that  successive  arrangement  of 
sound  hy  which  air  or  melody  is  produced.  Practical  music 
is  the  art  of  bringing  this  know  ledge  and  those  Ians  into  ope- 
ration, by  actually  disposing  of  the  sounds,  both  in  combina- 
tion and  succession,  so  as  to  produce  the  desired  effect ; and 
Ibis  is  the  art  of  composition  : but  practical  music  may  in  fact 
be  said  to  extend  still  further,  and  to  include  not  only  the  pro- 
duction of  melodious  and  harmonious  composition,  but  also  ita 
performance. 

MUSICAL  or  II  vumosial  Proportion-  See  Proportion. 

MUSK,  a substance  secreted  into  a bag,  situated  in  the  um- 
bilical region  of  the  moschus  moschifer.  Its  colour  is  brownish 
red ; its  feel  unctuous;  its  lastc  bitter;  and  its  smell  aromatic 
and  intensely  strong.  It  is  partially  soluble  in  water,  which 
acquires  its  smell ; and  in  alcohol,  but  that  liquid  does  not 
retain  the  odour  of  musk. 

MUSKET,  a fire-arm,  borne  on  the  shoulder,  and  used  in 
war.  The  length  of  a musket  is  fixed  at  three  feet  eight  incheo 
from  the  muzzle  to  the  pan.  In  Fortification,  the  length  of  tho 
line  of  defence  is  limited  by  the  ordinary  distance  of  a musket- 
shot.  which  is  about  one  hundred  and  twenty  fathoms. 

M U SK ETOON,  a short  thick  musket,  whose  bore  is  the 
thirty-eighth  part  of  its  length:  it  carries  five  ounces  of  iron, 
or  seven  and  a half  of  lead,  with  an  equal  quantity  of  powder. 
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MUSLIN,  a fine  thin  sort  of  cotton  cloth,  which  bears  a 
downy  nap  on  its  surface.  Src  Cotton. 

MUSTARD,  White.  Sinajtit  Alba. — This  is  sown  early  in 
the  spring,  to  be  eaten  ns  salad  with  cress  and  other  thiugs  of 
the  like  nature  ; it  is  of  easy  culture.  A salad  of  this  kind 
may  be  readily  raised  on  a piece  of  thick  woollen  doth,  if  the 
seeds  arc  strewed  thereon  and  kept  damp  ; a convenient  mode 
practised  at  sea  on  long  voyages.  Cress  and  rape  may  be 
raised  in  the  same  manner. 

MUSTELA,  a genus  of  quadrupeds  of  the  order  ferae.  There 
are  twenty-eight  species.  M.  hum,  the  common  otter,  found 
in  almost  every  part  of  Europe,  as  well  as  in  the  colder  regions 
of  Asia  ; inhabiting  the  banks  of  rivers,  and  feeding  principally 
on  fish.  The  length  of  the  otter  is  nearly  two  feet  from  nose 
to  tail,  and  of  the  tail  about  10  inches.  Its  colour  is  a deep 
brown,  with  a small  light.colonrcd  patch  on  each  side  of  the 
nose,  and  another  under  the  chin.  The  otter  shews  great 
sagacity  in  forming  its  habitation;  it  burrows  underground  on 
tho  bank  of  some  river  or  lake,  and  always  makes  the  entrance 
of  its  bole  under  water,  working  upwards  to  the  surface  of  the 
earth  ; and,  before  it  reaches  tho  top,  makes  several  holts  or 
lodges,  that  in  case  of  high  floods  it  may  hare  a retreat,  and 
then  makes  a minute  orifice  for  the  admission  of  air.  The 
otter  is  naturally  a very  fierce  animal,  and  will  inflict  very 
severe  wounds  on  its  antagonists.  The  female  produces  four 
or  five  young  at  a birth;  this  oommonly  happens  early  in  the 
spring.  Young  otters,  if  taken  at  a very  early  age,  may  be 
tamed  and  taught  to  hunt  for  fish,  and  bring  them  to  their  mas- 
ter. The  smaller  otter,  very  much  resembles  thecommon  otter, 
but  is  smaller : the  body  is  of  a dusky  colour,  but  with  a consi- 
derable cast  of  tawny.  In  site  it  falls  short  of  the  common 
otter,  measuring  about  a foot  in  length.  Its  fur  is  very  valu- 
able, and  next  in  beauty  to  that  of  the  sable.  The  sea  otter, 
is  the  largest  of  the  otters,  measuring  about  three  feet  from  the 
nose  to  the  tail,  and  the  tail  thirteen  inches.  The  colour  of 
this  species  is  a deep  glossy  brownish  black,  the  fur  being 
extremely  soft  and  very  fine.  Great  nomhers  are  found  in 
Behring’s  islands,  the  Kamschatka,  the  Aleutian,  Fox,  and 
Kurile  islands.  The  ferret,  hns  eyes  red  and  fiery.  It  inhabits 
Africa.  In  Europe  it  is  tamed  to  catch  rabbits,  rats,  Ac.  It 
procreates  twice  a year,  and  brings  forth  from  six  to  eight  at  a 
lime.  The  stoat,  is  about  ten  inches  long,  hair  short,  which  in 
northern  climates  becomes  white,  except  the  outer  half  of  the 
tail,  which  remains  black.  The  far  is  very  valuable. 

MUSTER,  in  a military  sense,  a review  of  troops  under 
arms,  to  see  if  they  be  complete,  and  in  good  order ; to  take 
an  account  of  their  numbers,  the  condition  they  are  in,  viewing 
their  arms  and  accoutrements,  8cc. 

Muster  Hall,  a specific  list  of  tho  officers  and  men  in  every 
regiment,  troop,  or  company,  which  is  delivered  to  the  inspect- 
ing field-officer,  muster-master,  regimental  or  district  pay- 
master (as  the  case  may  be)  whereby  they  are  paid,  and  their 
condition  is  known. 

MUSTERING,  the  act  of  calling  over  a list  of  the  whole 
ship’s  company,  or  any  paiticolar  dclachmcut  thereof,  who 
arc  accordingly  to  answer  to  their  names. 

MUTE,  a person  refusing  to  plead  to  an  indictment  for 
felony,  &c.  is  considered  as  pleading  guilty,  and  punished  ns 
upon  confession.  A prisoner  deaf  and  dumb  from  his  birth 
may  be  arraigued  for  a capital  offence,  if  intelligence  can  be 
conveyed  to  him  by  signs  or  symbols. 

Mute,  in  Grammar,  a letter  which  yields  no  sound  without 
the  addition  of  a vowel. 

MUTILLA,  genus  of  insects  of  the  order  hyroenoptera. 

MUTINEER,  one  who  mutinies. 

MUTINY,  in  a military  sense,  to  mutiny  is  to  rise  against 
authority.  Any  officer  or  soldier  who  shall  use  traitorous  or 
disrespectful  wrords  against  the  king,  or  any  of  the  royal  family  ; 
or  who  shall  behave  himself  with  contempt  or  disrepect 
towards  the  general,  or  other  commander-in-chicf  of  the  forces, 
or  shall  speak  words  tending  to  their  hurt  or  dishonour;  or 
who  shall  begin,  excite,  cause,  or  join  in  any  sedition  ; or  who, 
being  present  at  any  mutiny  or  sedition,  docs  not  use  his 
utmost  endeavours  to  suppress  the  same,  or,  coming  to  the 
knowledge  of  any  mutiny,  or  intended  mutiny,  does  not  give 
information  to  his  commanding  officer;  or  who  shall  strike  his 
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superior  officer,  or  draw,  or  offer  to  draw,  or  lift  up  any  weapon 
or  offer  any  violence  against  him.  being  in  the  execution  of  his 
office;  or  who  *1imII  disobey  any  lawful  command  ofhis  superior 
officer,  is  guilty  of  mutiny. 

MUTULE,  in  Architecture,  a kind  of  square  modiltion,  set 
under  the  corniche  of  the  Doric  order. 

MY  A.  a genus  of  insects  of  the  vermes  testacea  class  and 
order.  There  arc  about  twenty-five  species.  M.  dedivis  has 
a brittle  semi -transparent  shell,  sloping  downwards  near  the 
open  end  ; the  binge  slightly  prominent.  It  is  found  about  tho 
Hebrides,  where  the  fish  is  in  great  esteem.  M.  raargaritifera, 
is  found  in  mountainous  rivers,  and  about  cataracts.  It  is 
about  five  inches  long,  and  half  as  many  broad  ; and  it  is  noted 
for  producing  mother-of-pearl  and  pearls  ; the  latter  is  said  to 
bo  a disease  of  the  fish  analogous  to  the  stono  in  the  human 
body. 

MYAGRUM,  Gold  of  Pleasure,  a genus  of  the  tetradyuamia 
siliculosa  class  nnd  order.  There  are  ten  species.  The  sati- 
vum is  cultivated  in  Germany  for  ihe  sake  of  the  expressed 
oil  of  the  seeds. 

MYCTKR1A,  the  Jahira , a genus  of  birds  of  the  order  gral- 
lar.  The  American  jabira  is  nearly  six  feet  in  length.  It 
abounds  in  the  levels  of  Cayenne,  and  other  parts  of  South 
America,  feeds  upon  fish,  of  which  it  devours  immense  quan- 
tities, and  builds  in  vast  trees,  laying  only  two  eggs.  It  is 
extremely  wild,  and  when  young  is  used  for  food.  M.  Asialica 
is  likewise  a very  large  bird,  inhabits  the  East  Indies,  and  feeds 
on  snails. 

MYOPES.  Those  who  by  a natural  defect  have  the  cornea 
nnd  crystalline  humour  too  convex,  are  called  myopes.  This 
figure,  increasing  the  quantity  of  refraction,  tends  to  render 
the  rays  of  such  pencils  as  are  formed  in  the  eye  more  con- 
vergent, so  that  the  point  where  these  same  rays  meet  is  on 
this  side  of  the  retina.  Myopes  see  distinctly  those  objects 
only  which  are  near,  which  send  towards  the  eye  rays  more 
divergent,  and  thereby  less  disposed  to  converge,  through  the 
effect  of  refraction  in  the  crystalline  and  other  humours. 
This  imperfection  is  remedied  by  the  use  of  a glass  slightly 
concave. 

MYOXUS,  Ihe  Dormouse,  in  Natural  History,  a genus  of 
mammalia,  of  the  order  of  glires,  four  grinders  in  each  jaw; 
long  whiskers,  tail  cylindric,  bristly,  and  thicker  towards  the 
end ; legs  of  equal  length ; fore  feet  with  four  toes.  These 
animals  feed  only  on  vegetables,  and  burrow  in  Ihe  ground,  in 
which  they  continue  during  the  winter  in  a torpid  state.  They 
arc  nocturnal,  sleeping  in  their  habitations  the  greater  part  of 
the  day  ; they  carry  food  to  their  mouths  with  their  fore  paws, 
sitting  erect ; and  advance  by  leaps  of  several  feet  at  a time, 
instead  of  walking.  There  are  four  species.  The  fat  dor- 
mouse, found  in  Germany  and  Russia,  has  much  of  the  man- 
ners of  a squirrel,  haunting  trees,  and  feeding  on  fruits  and 
nuts,  which  it  stores  for  its  winter  consumption.  It  was 
highly  valued  by  the  Romans  as  an  articlo  of  food.  It  is  six 
inches  long  to  the  tail,  which  is  about  four:  it  is  not  easily 
tamed.  The  common  dormouse,  nearly  of  the  size  of  a mouse, 
and  inhabits  thick  hedges,  making  its  nest  in  the  hollow  of 
some  tree,  forms  a hoard  for  the  winter,  during  which  it  is  for 
Ihe  greater  part  abstinent  nnd  torpid.  It  is  occasionally 
roused  by  the  intervention  of  temperate  days,  recurs  to  its 
stock,  and  then  returns  to  its  slumbers,  till  spring  recovers  it 
to  daily  exertion. 

MY RI A L>,  the  number  ten  thousand. 

MYRISTICA,  iS'utmey  Tree,  a genus  of  the  dioecia  synge- 
nesia  class  and  order.  Natural  order  of  lauri.  There  are 
three  species,  of  which  M.  aromatica,  aromatic  or  true  nutmeg 
tree,  grows  to  n considerable  site  in  the  East  Indies.  Tho 
leaves  are  arornalie  ; and  if  the  trunk  or  branches  be  wonnded, 
they  will  yield  a glutinous  red  liquor. 

MYRMKCOPHAGA,  the  Ant  Eater,  a genus  of  mammalia, 
of  the  order  bruta.  They  subsist  on  insects ; thrusting  their 
tongue  into  a nest  of  ants,  the  glutinous  substance  which 
exudes  from  it  serves  to  attach  to  it  inextricably  numbers  of 
them,  and  when  the  animal  perceives  that  he  has  secured  a 
sufficient  number,  lie  retracts  his  tongue,  and  swallows  his 
victims.  There  are  seven  species. 

MYRMELEON,  Lion  Ant,  a genus  of  insects  of  the  order 
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neoroptera.  There  are  16  species.  The  Marine  Icon  in  the 
larva  state  preys  on  ants  and  lesser  insects;  and  for  the  pur- 

fose  of  ensnaring  them  sinks  itself  into  the  sand,  and  forms  a 
ind  of  funnel  or  pit  in  which  it  lies  buried,  liie  head  only 
appearing  above  the  sand. 

MYROXYLUM,  a genus  of  the  rnonngynia  order,  in  the 
decandria  class  of  plants.  There  is  but  one  species,  the 

feruiferum,  a native  of  Peru,  and  the  w armer  parts  of  Africa. 
I is  this  shrub  that  yields  the  balsam  of  Peru,  which  is  said  to 
be  extracted  from  it  by  coction  in  water.  This  balsam,  as 
brought  to  iis.  is  nearly  of  the  consistence  of  thin  honey,  of  a 
reddish-brown  colour  inclining  to  black,  and  an  agreeable 
aromatic  flavour. 

M YKKI1,  a gum  resin  brought  from  the  Levant  and  East 
Indies,  and  used  in  medicine.  It  is  hard,  dry,  glossy,  of  a 
reddish  brown  colour,  with  an  admixture  of  yellow  ; transpa- 
rent or  opaque  ; of  a peculiar  strong  smell,  and  a bitter,  some- 
what biting  taste.  With  water  it  forms  a yellow  opaque 
soluber,  and  by  distillation  yields  an  essential  oil. 

MYRTUS,  Myrtle,  a genus  of  the  icoswndria  mcnogynia 
class  and  order.  Nat.  ord.  hesperidea*.  There  are  thirty-six 
species,  and  many  varieties.  This  genus  is  composed  of  small 


trees  and  shrubs  ; flowers  in  some  solitary,  with  two  scales  at 
the  base  ; in  others,  forming  opposite  corymbs  or  panicles, 
axillary  or  terminating.  The  common  myrtle  is  a native  of 
Asia,  Africa,  and  the  south  of  Europe.  The  allspice  tree  is 
about  thirty  feet  in  height,  and  two  in  circumference.  It  is  a 
mti.c  of  New  Spain  and  the  West  Indies.  The  flavour  and 
fruit  have  a highly  aromatic  fragrance. 

MYTHOLOGY,  Ilia  history  of  the  fabulous  gods  and  heroes 
of  antiquity,  with  the  explanations  of  the  mysteries  or  allcgu- 
rirs  couched  therein. 

MYT1LUS,  the  Mattel,  a genus  of  insects  of  the  vermes  tes- 
tacea  class  and  order.  There  nre  between  fifty  and  sixty  spe- 
cies. M.  margaritiferus,  which  inhabits  the  American  and 
Indian  seas,  is  about  eight  inches  long,  and  something  broader ; 
the  inside  is  beautifully  polished,  and  produces  true  mothcr-of. 
pearl,  and  frequently  the  most  valuable  pearls.  M.  edulis 
inhabits  European  and  Indian  seas,  found  in  large  beds, 
adhering  to  the  other  bodies  by  means  of  a long  silky  beard  : 
tlir  fish  affords  a rich  food,  but  is  often  noxious  to  the  con- 
stitulion. 

MYXINE,  the  Hag,  a genus  of  insects  belonging  to  Uia 
order  of  vermes  inlcstina. 
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N A ROB  is  a title  in  the  East  Indies,  which  in  its  origin  sig- 
nified deputy,  and  was  first  assumed  by  subordinate  governors, 
who  ruled  over  districts  under  the  souhah,  or  governor  of  a pro- 
vince. In  the  declension  of  the  power  of  the  Mogul,  many  of 
the  nabobs  obtained  independent  authority. 

NACRE,  or  Mother  or  Pearl,  is  the  inner  part  of  the  shell 
of  the  pearl  muscle.  This  is  of  a brilliant  and  beautifully  white 
colour,  and  is  usually  separated  from  the  external  part  by 
aqna-fortis,  or  the  lapidary's  mill.  Pearl  muscle  shells  are  on 
this  account  an  important  article  of  traffic  with  China  and 
many  purls  of  India,  as  well  as  to  the  different  countries  of 
Europe.  They  nre  manufactured  into  heads,  snuff-boxes,  but- 
tons, and  spoons,  fish  and  counters  Tor  card  players,  and  innu- 
merable other  articles.  The  pearl  muscles  arc  not  consideied 
good  as  food ; though  after  having  been  dried  in  the  suo,  they 
arc  sometimes  eaten  by  the  lower  classes  of  people  in  the  coun- 
tries near  w hich  they  nre  found. 

NAILS,  in  Boil  ding,  are  small  spikes  of  iron,  brass,  &r.  for 
fastening  pieces  of  wood  together.  Among  the  Hebrews,  nails 
were  ancicutiy  used  for  cancelling  bonds,  by  striking  them 
through  the  writing-  The  several  sorts  of  nails  arc  very  nume- 
rous ; as,  1.  Buck  and  bottom  nails,  with  fiat  shanks  to  hold 
fast  and  not  open  the  wood.  2.  Clamp-nails  for  fastening  the 
clamps  in  building,  &c.  3 Clasp-nails,  whose  bend  clasping 
and  sticking  into  the  wood,  render  tlio  work  smooth,  so  as  lo 
admit  a plane  over  it.  4.  Clcnch-nnils,  used  by  boat  and  barge 
builders.  6.  Clout-nails,  used  for  nailing  on  clouts  to  axle- 
trees.  6.  Deck-nails.  7.  Dog-nails,  for  fastening  hinges  on 
doors,  &c.  8 Flat-points,  much  used  in  shipping,  and  arepro- 
per  where  there  is  occasion  to  draw  and  hold  fast,  and  no 
comenicncy  of  clenching.  3.  Jobent-nails,  for  nailing  thin 
plates  of  iron  to  wood,  &c.  10.  Lead-nails,  for  nailing  lead, 

leather,  and  canvass  to  hard  wood.  II.  Port-nnils,  for  nailing 
hinges  to  the  ports  of  ships.  12.  Pound-nails,  which  arc  four 
square,  used  lor  paling.  13.  Ribbing-nails,  principally  used 
in  ship  building,  for  fastening  the  ribs  of  ships  in  (heir  places. 
14.  Rose-nails,  which  arc  drawn  four  square  in  the  shank, 
and  commonly  in  a round  tool.  15.  Rolhcr-nails.  which  have 
a full  head,  and  are  chiefly  used  in  fastening  rutlicr  irons  to 
ships.  16.  Round-head  nails,  for  fastening  on  hinges,  or  for 
any  other  use  where  a neat  head  is  required.  17.  Scupper- 
nails,  which  have  a broad  bead,  and  are  used  for  fastening  lea- 
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thcr  and  canvas*  to  wood-  IS  Sharp  nails,  with  sharp  points 
and  fiat  shanks,  for  nailing  soft  wood.  19.  Sbeathing-nails. 
20.  Square-nnilf,  used  for  hard  wood,  and  nailing  up  wall- 
fruit.  21.  Tacks,  &c.  Nails  are  said  to  be  toughened  when 
too  brittle,  by  beating  them  in  a fire  shovel,  and  putting  some 
tallow-  or  grease  among  them. 

The  following  table  exhibits  Mr.  Bevair’s  experiments  on  Hie 
adhesion  of  nails  when  driven  into  dry  Christiana  deal,  at  right 
angles  lo  the  grain  of  the  wood. 


Js  wW  of  fh*. 

I ik  hr* 
''«**■ 

Inrht*  fetotd 
inln  lii*  wood. 

yoiroi  lo 
timer. 

Fine  sprigs, 

. . 4,660  .. 

. 0 44 

...  0 40  .. 

. 22 

Ditto 

. 3,200  .. 

. 0*63 

...  0*44  .. 

. 37 

Threepenny  brads. 

..  618  .. 

. 1 25 

...  0*60  .. 

. 68 

Cnsliorn  nails,  ... 

. . 380  . . 

. 100 

...  0*50  .. 

. 72 

Sixpenny  nails,  .. 

73  . . 

. 2 50 

...  100  .. 

. 187 

Ditto 

. , — . . 

— 

...  1*60  .. 

. 327 

Ditto, 

..  — - . . 

— 

...  200  .. 

. 630 

Five  pc  tiny  nails,  . 

...  130  .. 

. 2 00 

...  1*60  .. 

. 520 

The  percussive  force  required  to  drive  the  common  sixpenny 
nails  lo  the  depth  of  1}  inch  into  dry  Christiana  deal  with  an 
Iron  weight  of  about  61  lb*,  was  four  blows  falling  freely  the 
space  of  twelve  inches,  and  the  steady  pressure  required  to 
produce  tho  same  effect  was  400  lbs. 

A sixpenny  nail  driven  one  inch  across  the  grain  into  dry 
elm  required  327  lbs-  to  extract  it;  driven  endways,  or  longi- 
tudinally, it  required  257  lbs.  for  its  extraction:  driven  end- 
ways two  inches  into  Christiana  deal,  it  was  drawn  cat  by  a 
force  of  267  lbs. ; but  driven  in  ouc  inch  only  in  the  same  di- 
rection. it  was  extracted  by  87  lbs.  The  relative  adhesion, 
therefore,  when  driven  transversely  or  longitudinally,  is  as  100 
to  78.  or  about  4 to  3,  in  dry  elm  ; and  as  100  to  46,  or  as  2 to  I 
in  deal. 

To  extract  a common  sixpenny  nail  from  a depth  of  onciniti 


out  of  dry  oak,  required 607  lbs. 

Diybccch, 067  lbs. 

Green  sycamore * 312  lbs. 


A common  screw  of  l-5lli  of  an  inch  diameter  was  found  to 
have  an  adhesion  about  three  times  that  of  a sixpenny  nail. 
The  resistance  to  the  entrance  of  a nail  was  found  to  be  to  that 
of  exit  action,  in  some  experiments,  as  6 to  6. 
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Nail  is  also  ft  measure  of  length,  being  the  sixteenth  part  of  * 
ft  yard. 

NAPUA,  a name  given  by  many  of  the  writers  in  pharmacy 
to  ora  mre- flower  w ater. 

NAPHTHA,  is  a native  combustible  liquid,  which  d (Iters  from 
petroleum,  which  is  obtained  by  the  distillation  of  coals,  in  be- 
ing purer  and  lighter.  It  is  found  abundantly  near  the  Cas- 
pian sea,  and  in  some  places  in  Italy  and  Sicily,  And  is  burnt 
as  oil. 

Naphtha,  or  Rock  Oil,  is  a yellow  or  brownish  bitumi- 
nous fluid,  of  strong  penetrating  odour,  somewhat  greasy  to 
the  touch,  and  so  light  as  to  float  even  on  spirit  of  wine.  By 
exposure  to  the  air,  the  consistence  of  naphtha  is  increased,  and 
it  passes  into  petroleum.  There  are  copious  springs  of  naphtha 
at  Baku,  on  the  shore  of  the  Caspian  sea ; and  also  in  some 
parts  of  Italy,  particularly  at  Monte  Ciaro,  near  Riaccoza.  At 
Pitcbford,  in  Shropshire,  extensive  strata  or  beds  of  sandstone 
are  saturated  with  this  mineral  fluid,  which  isobtained  from  the 
stune  by  distillation,  nud  is  sold  as  a remedy  against  sprains 
and  rheumatism,  under  the  name  of  Belton's  lint  if  h Oil.  Uy 
the  Persians  and  Russians  naphtha  is  used  internally  as  a cor- 
dial. On  the  shores  of  the  Caspian  it  is  burnt  in  lamps  instead 
of  oil  ; and  in  some  countries  it  is  used  in  the  composition  of 
varnish,  for  the  purpose  of  rendering  it  more  shining.  It  is  the 
properly  of  naphtha  to  born  with  great  readiness,  and  a while 
flame,  leaving  little  residuum. 

NAPIER,  John,  Uaron  of  Mcrchiston,  in  Scotland,  was  an 
excellent  mathematician,  and  the  inventor  of  logarithms,  in  the 
sixteenth  century. 

It  is  not,  however,  on  this  invention  only  that  his  fame  is 
established ; for  he  also  made  considerable  improvements  in 
spherical  trigonometry,  &c.  particularly  by  bis  catholic  or  uni- 
versal rule,  being  a general  theorem  by  which  he  resolves  all 
the  cases  of  right-angled  spherical  triangles  in  a manner  very 
simple  and  easy  to  bo  remembered,  namely,  by  what  he  calls 
the  five  circular  parts.  See  Cinci'LAR  Parts.  His  construc- 
tion of  logarithms  too,  beside  the  labour  of  them,  manifests  the 
greatest  ingenuity.  Kepler  dedicated  bis  Kphemerides  to  Na- 
pier, which  were  published  in  the  year  1617  ; and  it  appears 
horn  many  passages  in  his  letter  about  this  time,  that  he  ac- 
counted Napier  to  be  the  greatest  of  this  age  in  the  particular 
department  to  which  be  applied  his  abilities. 

Napu  r's  Roiit  or  Bones,  {ns  in  the  following  figure)  a method 
confined  by  Lord  Napier,  for  the  more  easy  performing  of  the 
arithmetical  operations  of  multiplication,  division,  &c-  These 


rods  arc  five  in  nnmher,  made  of  boue.  ivory,  horn,  wood,  or 
pasteboard,  &e.  Their  faces  are  divided  into  nine  little 
squares,  each  of  which  is  parted  into  two  triangles  by  diagonals. 
In  these  little  squares  are  written  the  numbers  of  the  multipli- 
cation table  ; in  such  manner  as  that  the  units  or  right-hand 
figures  are  found  in  the  right-hand  triangle;  and  the  tens,  or 
left-hand  figures,  iu  the  left-hand  triangle.  To  multiply  num- 
bers by  Napier’s  hones,  dispose  the  rod*  in  such  manner,  as 
that  the  top  figures  may  exhibit  the  multiplicand,  and  to  those 
on  the  left  hand  join  the  rod  of  units  : in  which  seek  the  right- 
hand  figure  of  the  multiplier;  and  tho  numbers  corresponding 
to  it,  in  the  squares  of  the  other  rods,  write  out.  by  adding  the 
several  numbers  occurring  in  the  same  rhomb  together  and 
their  sums.  After  the  same  manner  write  out  the  numbers 
corresponding  to  the  other  figures  of  the  multiplier,  disposing 
them  under  one  another  as  in  the  common  multiplication  ; and 
lastly,  add  the  several  numbers  into  one  sum. 


?0» 

For  example,  suppose  the  multiplicand  6079.  am!  5»?H 
the  multiplier  037.  From  the  outermost  triangle  on  037 

tbu  right-hand  figure,  which  corresponds  to  the  right-  

hand  figure  of  the  multiplier  7.  write  out  the  figure  6,  41MG 
placing  it  under  the  line.  In  the  next  rhomb  to-  17034 
ward  the  left,  add  0 and  5;  their  sum  being  I t,  538U2 
write  the  right-hand  figures  4 against  6;  carrying  ■-  ■ 
the  left-hand  figure  1 to  4 and  3,  which  are  in  tho  6601306 

next  rhomb  : join  the  sunt  8 to  46  already  set  down.  ■ 

After  the  same  manner,  in  tho  last  rbomb,  add  6nn«l  5,  and  the 
latter  figure  of  tho  sum  11,  set  down  as  before,  and  carry  1 to 
the  three  found  in  the  left-hand  triangle;  the  sum  4 join  as  be- 
fore on  the  left-hand,  184G.  Thus  you  will  have  41846  for  the 
product  or 6678  by  7.  And  in  tho  same  manner  arc  to  be  found 
the  products  for  the  other  figures  of  the  multiplier;  after 
which  the  whole  is  added  together  as  usual. 

NARCISSUS  Pobticvs,  or  Psavno  Narcissi's.  These 
are  much  cultivated  in  gardens  for  the  sake  of  the  flowers. 
The  florists  have  by  culture  made  several  varieties,  as  double 
blossoms,  which  are  great  ornaments.  The  season  for  planting 
the  bulbs  of  Narcissus  of  all  kinds  is  the  mouth  of  October: 
they  will  grow  well  in  any  soil,  and  thrive  best  under  the  shade 
of  trees. 

NARCOTICS,  in  Medicine,  are  aoporiferotts  drugs,  which 
bring  on  a stupefaction;  as  the  poppy  or  opium ; and  those 
prepared  from  mandragorns,  fayoscyamus,  stramonium,  and 
datura. 

N ARHUS,  n genus  of  plnnts  belonging  to  the  triandria  class, 
and  in  the  natural  method  ranking  under  the  fourth  order, 
Gramina.  Hoth  as  a medicine  and  luxury,  this  plant  was 
highly  valued  by  the  ancients.  Among  the  Homans,  this  oint- 
ment of  nard  was  used  at  baths  and  feasts  as  a favourite  per- 
fume. Its  value  is  evident  from  that  passage  of  scripture, 
which  informs  us  that  our  Saviour's  head  was  anointed  with 
a box  of  it,  w ith  which  Judas  found  fault. 

NARWAL,  or  Thu  Ska  Unicoiin,  is  a marine  animal  from 
twenty  to  thirty  feet  in  length,  with  along,  tapering,  twisted, 
and  pointed  weapon  of  ivory  in  front  of  the  head-  It  has  a 
small  fin  on  each  side  of  the  breast;  in  place  of  fore  feet,  an  ho- 
rizontally flattened  tail,  and  a spiracle  or  breathing-hole  on  the 
highest  part  of  the  bead.  The  skin  is  white,  variegated  with 
numerous  black  spots  on  the  upper  part  of  the  body  ; and  tho 
weapon  is  generally  from  five  to  eight  feel  in  length.  These 
animals  arc  found  in  the  Greenland  seas,  and  they  occasionally 
migrate  southward  of  the  British  coasts.  Their  name  of  nnr  A - 
teal  signifies  a whale  that  subsists  on  dead  bodies.  The  Green 
landers  pursue  the  narwals  as  they  do  other  whales,  chiefly 
on  account  of  the  oil  which  they  obtain  from  them.  This  is 
considered  in  many  respects  superior  to  the  oil  of  the  great 
whale,  and  is  used  by  them  both  with  food,  and  to  burn  in  their 
lamps.  These  people  also  cat  the  flesh  of  ihe  nArwal. 

NATRON,  native  carbonate  of  soda.  It  is  found  in  vast 
abundance  in  the  lakes  near  Alexandria  in  Egypt.  The  exig- 
ence of  natron  in  the  midst  of  plains,  in  the  waters  of  marshes 
and  lakes  which  cover  them,  is  one  of  the  most  interesting 
facts  in  geology.  We  find  this  phenomenon  every  where  in  the 
midst  of  vast  deserts,  which  occur  in  so  manv  places  of  our 
globe.  From  all  that  we  know  of  this  mineral  production  in 
Egypt,  Arabia.  Persia,  India.  Thibet.  China,  Siberia,  the  plains 
near  Ibe  Caspian  and  Black  Sea*,  in  Asia  Minor,  in  Hungary, 
and  at  Mexico,  we  have  reason  to  believe  that  it  occurs  in 
the  same  circumstances  and  with  the  same  relation.  It  is 
found  every  where  in  the  midst  of  sands,  mixed  with  clay  and 
marl,  and  accompanied  with  other  salts,  of  which  common  salt 
is  the  most  constant.  In  warm  weather  the  natron  is  constantly 
efllorescing  at  the  surface  of  ihe  soil.  The  origin  of  this  na- 
tron cannot  with  certainty  be  determined  The  opinion  which 
will  most  naturally  present  itself  is,  that  natron  occurs  already 
formed  in  the  sand  or  clay  at  a certain  depth,  along  with  the 
d liferent  salts  with  which  it  is  mixed,  and  that  the  waters,  by 
filtering  through  the  mass  of  earth,  in  order  to  regain  their  le- 
vel, laid  hold  of  those  substance*,  which  they  carried  to  the  sur- 
face of  the  soil-  This  opinion,  how  ever,  cannot  be  supported 
by  any  positive  observation,  because  no  pits  have  been  dug 
which  confirm  it,  in  the  different  places  where  nation  appears 
at  the  surface.  8 * also,  no  where  in  the  deposits  of  rock  salt 
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in  carbonate  of  soda  found  ; and  the  waters  of  the  sea  arc  equal- 
ly destitute  of  it.  Nevertheless,  on  tho  sea-shore  natron  is 
formed, though  ini  small  quantity,  efflorescing  at  the  surface;  and 
here  its  origin  must  be  attributed  to  the  decomposition  of  the 
muriate  of  soda.  This  decomposition  may  be  effected  in  various 
ways,  and  advantage  is  taken  of  this  in  the  manufacture  of  artjfl. 
cial  aubcarbonate  of  soda,  in  which  several  method*,  more  or 
leas  perfect,  have  been  successfully  employed  It  is  probable, 
therefore,  that  it  is  from  the  natural  decomposition  of  muiixlr  ol 
soda  that  natron  is  formed.  The  natron  in  Egy  pt,  in  the  opinion 
of  Mr.  Uerlhollet,  is  produced  by  the  reciprocal  aciion  of  mu- 
riate of  soda  aod  carbonate  of  lime,  assisted  by  efflorescence. 
The  lakes  of  Egypt  contain  a great  quantity  of  muriate  of  soda, 
and  they  occur  in  (be  midst  of  a calcareous  formation,  the 
rocks  of  which  project  bere  and  there  through  the  sand  which 
covers  them.  Masses  or  beds  of  gypsum  also  occur,  which 
probably  accompany  the  deposits  of  rock  SBlt  which  the  waters 
traverse  before  arriving  at  the  lakes.  Tho  same  explanation 
will  probably  be  found  to  be  applicable  to  many  other  instances 
of  the  formation  of  natron,  or  mineral  carbonate  of  soda. 

NATURAL  DAY,  is  the  time  the  sun  takes  in  passing  from 
the  meridian  of  any  place,  till  it  conies  round  to  the  same  me- 
ridian again;  but  the  natural  days  are  not  equal  to  one  an- 
other; rind  equation  of  time,  is  the  difference  between  the  mean 
length  of  the  natural  day,  (or  21  hours)  and  tho  length  of  any 
single  day  measured  by  the  sun's  motion,  or  between  mean  time 
and  apparent  time.  For  any  natural  day  is  the  time  in  which 
the  earth  performs  one  revolution  round  its  axis,  and  such  a 
portion  of  the  second  as  is  equal  to  the  sun’s  increment  of  right 
ascension  for  that  day  ; but  the  son’s  daily  increments  of  right 
ascension  are  unequal,  therefore  the  additional  portion  of  the 
second  revolution  will  sometimes  bo  greater  and  sometimes 
less,  and  consequently, the  times  in  which  the  natural  days  are 
completed  will  be  unequal.  If  tbe  sun  were  to  move  uniformly 
round  the  equator  in  the  samo  time  in  whioh  it  appears  to  de- 
scribe the  ecliptic,  its  apparent  daily  motioo  would  he  a mea- 
sure of  mean  time : for  the  natural  days  in  that  case  being  liable 
to  no  variation,  either  from  the  inclination  of  the  sun's  orbit,  or 
the  irregularity  of  its  motion,  must  be  equal. 

NATURAL  HISTORY,  may  be  divided  into  two  heads ; the 
first  teaches  us  tbo  characteristic  or  distinctive  marks  of  eaob 
individual  object,  whether  animal,  vegetable,  or  mineral:  the 
second  makes  us  acquainted  with  all  its  peculiarities,  as  to  its 
habits,  its  qualities,  and  its  uses. 

NAUSEA,  or  Sickness,  at  isos  generally  from  something 
which  irritates  tho  stomach. 

NAUTICAL  INDICATOR,/or  finding  the  Latitude,  Longi- 
tude, and  Variation,  invented  by  James  tlunier,  member  of  the 
Glasgow  Philosophical  Society.-  The  indicator  consists  of  a 
stand  supporting  a circular  plate  of  polished  brass,  about 
14  inches  in  diameter,  representing  the  horizon,  and  marked 
and  numbered  accordingly  with  the  proper  divisions.  This 
horizon  is  surmounted  by  a semicircular  plate,  os  a meridian, 
set  at  right  angles  to  the  plane  of  tbe  horizontal  plate,  properly 
divided  and  furnished,  with  an  index  attached  to  a nonlns  in 
dicatlng  minutes.  This  meridian  plate  is  cut  oat  at  the  centre 
to  allow  room  for  a pivot,  or  hinge,  for  other  parts  of  the  indi- 
cator. On  one  side  of  this  meridian  are  placed  two  quadrants, 
and  on  the  other  side  one,  similarly  divided  as  the  meridian, 
and  furnished  with  a similar  index  and  nonius.  These  quad- 
rants are  moveable  on  a pivot,  or  binge,  rising  perpendicular 
from  the  centre  of  the  horizontal  plate ; or,  agreeing  to  this 
centre,  they  are  singly  moveable  on  the  pivot,  but  capable  of 
being  attached  at  any  relative  distance,  and  retained  in  that 
situation  by  a screw,  binding  together  toils  attached  for  the 
purpose.  To  tho  cast  and  west  points  of  tbe  horizontal  plate 
is  attached  a horary  circle,  divided  into  hours,  &c.  This  horary 
circle  represents  (he  daily  path  of  the  son,  and  It  may  be 
furnished  with  a nonius,  as  other  parts  are.  This  circle  is  so 
attached  to  the  horizontal  plate,  that  it  can  be  moved  parallel 
to  it,  to  suit  the  sun's  declination ; this  is  effected  by  the  circle 
being  attached  to  two  tangent  plates,  which  by  grooves  slide 
on  the  projections  from  the  horizontal  plate  by  means  of  screws 
passing  through  and  working  in  these  projections,  and  carrying 
the  tangent  plates,  and  with  them  the  horary  circle,  to  the 
degree  of  the  sun’s  declination.  This  degree  is  indicated  on  a 


scale  of  tangent  divisions  on  the  tangent  plates,  and  as  such 
tangents  are  of  various  lengths,  an  expanding  water  is  used  to 
adjust  them.  Its  expansion  is  effected  by  friction  wheels  and 
springs  working  against  a proper  curve. 

Elevation  of  Hunter’s  A entries/  Indicator. 


scale  of  declination,  with  an  expanding  vernier ; 7,  8,  9,  sliding 
indexes,  with  their  respective  thumb  screws;  10,  a sliding 
stop;  II,  continual  screws  for  setting  the  indexes  of  declina- 
tion ; S,  tbe  support,  on  which  the  instrument  turns ; M,  the 
meridian.— A ore.  The  same  references  agree  both  to  tbe  plan 
and  elevation. 

Vte  of  the  Indicator.— Its  use  is  to  discover  the  latitude, 
longitude,  and  variation  of  the  compass,  without  a meridian 
observation  ; or  to  find  tbe  whole  path  of  the  sun  and  the  ship’s 
place,  by  having  ascertained  a small  portion  of  his  path.  Thus 
the  indicator  will  freqoently  supersede  tbe  necessity  of  calcu- 
lations—will  prove  their  accuracy — or  correct  their  inaccura- 
cies, and  enable  an  ordinary  seaman  to  supply  the  place  of 
captain  or  male,  in  caac  of  necessity.  It  will  be  of  the  most 
important  utility  in  case  of  inconstant,  stormy  weather,  when 
observations  of  ibe  meridian  altitude  of  the  sun  are  unat- 
tainable. 

At  tinner  of  using  the  I ndicator. — 1st.  By  the  side  screws  and 
■calcs,  the  horary  circle  is  to  be  so  adjusted  to  the  declination 
of  the  day  of  the  month,  as  marked  in  tbe  tobies  of  declination. 
2d.  An  observation  of  tho  son  by  Hadley’s  or  other  quadrant, 
is  to  be  taken,  and  tbe  moveable  quadrant  for  that  from  tho 
meridian,  adjnsted  by  its  index  to  tho  observation.  Also,  an 
hour,  or  any  practical  time  after,  another  observation  is  to  be 
token  and  noted  on  the  other  moveable  quadrant  in  the  same 
manner,  noting  the  time  elapsed  between  the  observation  by 
any  well-going  watch,  and  then  connecting  both  to  move  toge- 
ther. Then  the  indices  of  the  two  quadrants  are  to  be  applied 
to  the  scale  on  tbe  edge  of  the  horary  circle,  at  tbe  distance 
noted  by  the  intervening  time,  and  at  such  part  of  the  circle, 
that  both  indices  will  accurately  touch  its  edge.  In  Ibis  con- 
tact each  index  will  indicate  the  trne  time  of  tbe  observation. 
The  index  on  tbe  meridian,  brought  into  contact  with  the 
horary  circle,  will  give  at  the  same  lime  the  sun’s  true  meri- 
dian altitude,  and  the  latitude  of  tbe  ship’s  place.  The  place 
of  the  quadrant  on  the  horizontal  plate,  will  give  tbe  true 
bearing  of  the  son  at  the  time  of  observation.  The  true  time 
of  observation  at  the  ship  is  to  be  compared  by  the  chronome- 
ter with  the  time  at  the  radical  meridian,  and  the  difference 
reduced  into  degrees  and  minutes,  gives  the  longitode — the 
difference  between  the  true  bearing  ofthe  sun,  found  as  above, 
and  the  bearing  given  by  the  compass,  is  euoai  to  the  variation 
at  the  place  of  observation,  and  the  index  on  the  meridian 
gives  the  latitude.  Thus  tbe  decision,  or  ascertaining  of  the 
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three  great  points,  is  facilitated,  and  nearly  reduced  to  inspec- 
tion, tiz.  latitude,  long'tadc,  and  variation.  If  the  one  obser- 
vation is  taken  A.M.  and  the  other  r.  w.  the  moveable  quadrant 
on  each  side  is  used.  If  both  observations  arc  obtained  p.  h. 
the  quadrant  nearest  the  meridian  is  first  used. 

Plan  of  Hunter's  -V aulicat  Indicator, 


In  the  year  1817  Mr.  Hunter  exhibited  his  invention  in 
Clasgow ; in  November,  1823,  there  appeared  in  tbe  London 
Magazine  the  following  notice  of  an  instrument  for  finding  the 
Lalilndc  at  once,  without  the  help  of  Logarithms  or  Calcula- 
tions, from  two  observations,  taken  at  any  time  of  the  day  : — 
The  inventor  of  this  instrument,  Joseph  Uordwjne,  Esq.  pro- 
fessor of  fortification  at  the  East  India  Company's  Military 
College  at  Addiscombc,  took  out  n patent  for  his  disco- 
very, and  tlie  Court  of  Directors  issued  orders  that  this 
instrument  be  henceforth  used  throughout  the  whole  of  their 
naval  department.  Mr.  Bordwine's  nautical  instrument  is  in- 
tended to  put  within  tbe  reach  of  every  commander  of  a vessel, 
the  solution  of  that  important  problem  in  navigation,  tiz.  the 
determination  of  the  latitude  by  two  observations  of  the  sun, 
or  other  celestial  body,  taken  at  any  period  of  the  day,  a prob- 
lem which  bas  engaged  the  attention  uf  scientific  men  for  a 
long  time  past,  with  the  view  of  rendering  the  forms  of  calcu- 
lation more  simple  than  by  the  old  method.  The  instrument 
does  away  with  calculation  altogether,  giving  the  results  in 
itself.  It  is  formed  of  four  circular  arcs,  (the  greatest  about 
nine  inches  in  diameter,)  having  a common  centre,  and  tra- 
versing about  each  other.  On  two  of  these  arc  scales  for  the 
declination  of  the  object  observed,  and  on  the  other  two  scales 
for  the  altitudes  which  arc  taken  for  the  usual  instruments, 
quadrant,  kc.  There  is  also  a fourth  semicircle,  fixed  in  posi- 
tion, for  the  time  elapsed  between  the  observations.  In  work- 
ing it,  the  declination  for  the  day  is  set  off,  the  time  adjusted, 
and  the  verniers,  marking  the  observed  -altitudes,  brought 
together,  when  the  instrument  will  immediately  shew, 

1*  The  latitude  of  the  place  of  observation,  to  15"  of  a 
degree.  2.  The  distance  in  time  from  noon  of  either  observa- 
tion, to  2"  of  time,  which  compared  with  a chronometer  will 
give  the  difference  of  longitude.  3-  The  true  azimuth,  which, 
compared  with  a compass  bearing,  will  give  the  variation  of 
the  magnetic  pole.  The  operation  may  take  about  three  or 
four  minutes,  there  being  no  other  calculation  required  than 
the  usual  correctness  for  dip,  refraction,  tkc.  in  the  altitudes; 
and  the  like  for  the  declination,  from  the  Nautical  Almanack, 
to  adapt  it  to  tbe  place  of  observation  : these  being  reductions 
which  must  take  place  under  any  solution  of  tbe  problem, 
whether  by  the  calculated  forms,  or  by  instrument.  Two  or 
three  hoars’  instruction  will  make  any  master  of  a vessel  com- 
petent to  use  it, -"This  accouot  of  Bordwine’s  instrument 
amounts  also  to  a demonstration,  that  it  is  the  same  as  Hooter's, 
which,  however,  claims  priority  of  dote  for  its  invention. 

NAUTILUS,  in  Natural  History,  a genus  of  the  vermes  tes- 
tacca  class  and  order.  The  N.  pompilius  inhabits  the  Indian  i 
and  African  oceans,  often  very  large,  and  finely  variegated  | 
with  brown  flexuous  streaks,  spots,  and  marks  under  the  onter  1 


covering,  which  is  white;  within  of  a most  beautiful  pearly 
jjloss.  Of  this  species,  the  inhabitants  of  the  East  make  drink- 
ing cops.  The  shell  of  N.  papyraccus  is  no  thicker  than 
paper,  and  the  Ash  is  not  fastened  to  it.  When  it  is  to  sail,  it 
expands  two  or  its  arms  on  high,  and  between  these  supports 
a membrane  which  it  throws  out  on  this  occasion  ; this  serves 
for  its  sail ; and  tbe  other  two  arms  it  hangs  out  of  its  shell,  to 
sene  occasionally  either  as  oars  or  as  a steerage,  but  this  last 
office  is  generally  served  by  the  tail.  If  a storm  arises,  or  any 
thing  gives  them  disturbance,  they  di aw  in  their  legs,  and  take 
in  ns  much  water  as  makes  them  specifically  heavier  than  that 
in  which  they  float,  and  they  sink  to  the  bottom.  When  they 
rise  again,  they  void  this  water  by  a number  of  holes,  of  which 
their  legs  are  full. 

NAVE,  in  Architecture,  denotes  the  body  of  a church,  or 
tbe  place  where  the  people  are  seated,  reaching  from  the  rail 
or  baluster  of  the  choir  to  the  chief  door. 

Nave  of  u Wheel,  that  short  thick  piece  in  tho  centre  of  a 
wheel,  which  receives  the  end  of  the  axle-tree,  and  in  which 
the  ends  of  the  spokes  arc  fixed. 

NAVIGATION,  the  art  of  sailing,  or  of  conducting  a vessel 
through  the  ocean,  is  usually  divided  into  navigation  common, 
and  navigation  proper;  Ibe  former  relating  to  what  is  other- 
wise called  coasting,  or  traversing  the  coast  or  shore  of  a 
country,  and  in  which  the  navigator  seldom  loses  sight  of  land. 
And  the  other,  to  those  voyages  made  from  one  country  to  an- 
other, through  the  trackless  paths  of  the  ocean-  The  origin  of 
navigation,  like  that  of  all  the  arts  and  sciences  of  ancient  date, 
is  lost  in  obsrarity,  some  attributing  it  to  one  nation,  and  some 
to  another.  The  Phmiicians,  particularly  those  of  Tyre,  arc 
now,  however,  more  generally  considered  as  the  first  people 
who  made  any  great  advances  in  this  important  art.  These 
were  afterwards  followed  op  by  the  Carthaginians,  who  dis- 
covered the  Fortunate  or  Canary  Islands,  and  even,  according 
to  some  authors,  America  was  visited  by  this  enterprising  peo- 
ple. but  of  this  there  is  not  sufficient  proof.  From  Carthage 
and  Tjre  commerce  and  navigation  were  transferred  to  Alex- 
andria, which  when  under  the  Romans  was  only  inferior  to 
Rome  itself,  the  latter  being  supplied  with  its  merchandise 
wholly  from  the  magazines  of  tbe  former.  Constantinople  be- 
came afterwards  the  centre  of  commerce,  and  navigation  was 
for  a long  lime  pursued  with  great  ardour  by  the  merchants  of 
that  city ; after  this  time  it  began  to  spread  itself,  though 
slowly,  amongst  the  several  European  cities  and  nations.  Genoa 
and  Venice  are  particularly  distinguished  for  the  active  part 
they  took  in  promoting  this  important  branch  of  human  know- 
ledge. The  crusades,  however,  contributed  in  a great  mea- 
sure to  its  revival,  and  the  Genoese,  the  Pisans,  and  Venetians, 
who  furnished  transports  to  those  holy  mariners,  pushed  their 
discoveries  to  a great  extent.  Tbe  inventor  of  the  mariner's 
compass  in  the  fourteenth  century  completed  the  wants  of 
sailors.  Columbus  and  Vasco  di  Gama  immortalised  them- 
selves in  the  fifteenth  century,  and  Cook  in  the  eighteenth,  by 
their  noble  discoveries. 

A few  plain  truths  will  set  tho  whole  art  of  navigation  in  a 
clear  light  to  the  most  inexperienced. 

1.  In  whatever  direction  a ship  sails,  she  must  steer  along 
some  rhumb  or  point  of  the  compass.  Thus,  supposing  she 
were  going  to  sail  from  New  Guinea  to  Niphon,  one  of  tbe 
Jnpan  islands,  in  long.  east,  her  course  would  he  due 
north  along  the  meridian  of  160°  east  long.  If  she  were  going 
to  sail  from  New  Holland  to  Madagascar,  her  course  would  be 
due  west,  in  tho  latitude  of  about  30*  south  : and  so  on  of  her 
course  in  any  other  direction  between  the  four  cardinal  points 
of  the  mariner's  compass.  Hence. 

2.  In  plane  Sailing,  the  angle  formed  by  Ihc  meridian  and 
rhumb  that  a ship  sails  upon,  is  called  tho  ship’s  coarse.  Thus, 
if  a ship  sails  on  the  N.  N.  E.  rhumb,  then  her  course  will  be 
22 deg.  30min. ; and  so  of  others. 

3.  The  distaocc  between  two  places  lying  on  the  same 
parallel,  reckoned  in  miles  of  the  equator,  or  the  distance  of 
one  place  from  the  meridian  of  another,  counted  as  above  on  the 
parallel  passing  over  that  place,  is  callod  meridional  distance, 
which  in  plane  sailing  goes  under  the  natnc  of  Departure. 

4.  Let  A,  fig.  2,  denote  a point  to  the  earth ’a  surface,  A C 
its  meridian,  and  A D the  parallel  of  latitude  passing  through 
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it ; and  suppose  a ship  to  sail  from  A on  tbe 
N.N  E.  rhumb,  till  she  arrives  at  B,  and  through 
B,  draw  the  meridian  B 1),  (which  by  the  princi- 
ples of  plane  sailing  must  be  parallel  to  C A.) 
and  the  parallel  of  latitude  B C,  then  the  length 
of  A B is  called  her  distance  ; A C or  B D will 
be  her  difference  of  latitude  or  northings,  C B 
will  he  her  departure  or  easting,  and  the  angle 
C A B will  he  the  courses.  5.  Siucc  the  dis- 
tance, difference  of  latitude,  and  departure,  form  a right-angled 
triangle,  in  which  the  oblique  angle  opposite  to  the  departure 
is  the  course,  and  the  other  its  complement,  therefore,  having 
any  two  of  these  given,  we  can,  by  plane  trigonometry,  find  the 
real ; and  hence  arise  the  following  cases  of  plane  sailing. 

Case  I.  Course  and  distance  given,  tu  find  tbe  difference  of 
latitude  and  departure. 

Example.  Suppose  a ship  sails  from  the  latitude  30  deg. 
26  min.  north,  N.NK.  32  miles,  fig.  3,  required  the  difference 
of  latitude  and  departure,  and  the  latitude  come  to,  (by  right- 
angled  trigonometry,)  wc  have  the  following  analogy  for  finding 
the  departure,  riz. 

As  radius  10-00000 


to  the  distance  A C 32  ....  160616 

so  is  the  sine  of  the  course  A 22  deg.  30  min 0-58281 


Cate  3.  The  difference  of  latitude  and  distance  given,  to 
find  course  and  departure. 

Example.  A ship  sails  from  the  latitude  of  6fldeg.  50  min. 
north,  on  a rhumb  between  south  and  west,  120  miles,  and  she 
is  then  found  by  observation  to  be  in  the  latitude  of  66 deg. 
40  min.  north  ; required  the  course  she  sailed  on,  and  her 
departure  from  the  meridian.  (Fig.  5.)  Since  the  latitudes  are 
both  n orth,  and  the  ship  sails  towards  the  equator,  therefore. 

From  the  latitude  sailed  from 50°  50* 

subtract  the  observed  latitude 66  40 

and  the  remainder 1 In 

equal  70  miles,  is  the  difference  of  latitude. — By  rectangular 
trigonometry  we  have  the  following  proportion  for  finding  the 
angle  of  the  course  F,  riz. 

As  the  dist.  sailed  DF 126®  2 10037 

is  to  radius 10  000**1 

so  is  the  diff.  of  lat.  FP 70  181610 


to  the  co-sine  of  the  course  F 60°  15'  0*74473 

which,  because  she  sails  between  south  and  west,  will  be  south 
60  deg.  15  min.  west,  orSWiy  \V.  Then,  for  the  departure, 
we  have  (by  trigonometry)  the  following  proportion,  rir. 

As  radius  sine  00° 10  00000 


1 the  departure  BC 12  26  ....  1*08790 

so  the  ship  has  made  12  26  miles  of  departure  easterly,  or  has 
gut  so  far  eastw  ard  of  her  meridian.  Then  for  the  difference  of 
latitude  or  northing  the  ship  has  made,  we  have  (by  rect- 
angular trigonometry)  the  following  analog),  riz. 

As  radius 10  000000 

to  the  distance  A C 32  ....  1*60516 

so  is  the  sine  of  the  courso  A 22  deg.  30  min 9*68281 

to  the  difference  of  lat.  A B 29-57  1*47077 

mo  the  ship  has  differed  her  latitude,  or  made  of  northing 
29  57  minutes. 

And  since  her  former  latitude  was  north,  and  her  difference 


of  latitude  also  north,  therefore. 

To  the  latitude  sailed  front 30°  25'  0*  N. 

add  the  difference  of  latitude  00  29  67 

and  the  sum  is  the  latitude  come  to 30  54  67 


By  this  case  are  calculated  the  tables  of  difference  of  lati- 
tude anil  departure  to  every  degree,  point,  and  quarter-point, 
of  the  compass. 

Cate  2.  The  course  and  difference  of  latitude  being  given, 
to  find  distance  and  departure. 

Example.  A ship  in  the  latitude  of  45  deg.  25  min.  north, 
sails  NEfry  N \ easterly,  (fig.  4,)  till  she  comes  to  tbe  latitude  of 
46  deg.  55  rain,  north : required  tbo  distance  and  departure 
made  good  upon  that  course.  Since  both  latitudes  are  north- 
erly, and  the  course  also  northerly,  therefore. 

From  the  latitude  come  to  4(1°  66' 

subtract  the  latitude  sailed  from 45  26 


and  there  remains 1 30 

the  difference  of  latitude  equal  to  90  miles.  And  (by  trigono- 
metry) wc  have  the  following  analogy  for  finding  the  departure 
B D,  riz. 

As  radius,  sine  90° 10*00000 


is  to  the  dist.  sailed  P F 120°  2 10037 

so  is  the  me  of  the  cuurse  F 50  16'  9 91985 

to  the  departure,  I)  E 1018  2*02  22 


consequently  she  hits  made  !0t’8  miles  of  departure  wcsttily. 

Cate  4.  The  difference  of  latitude  and  departure  given,  to 
find  the  course  and  distance. 

Example.  A ship  sails  from  the  latitude  of  44  deg.  50  min. 
north,  between  south  and  east,  till  she  has  made  64  miles  of 
easting,  nud  is  then  found  hy  observation  in  the  latitude  of 
42  deg.  6*1  min.  north  ; required  the  course  and  distance  made 
good.  Since  the  latitudes  arc  both  north,  and  the  ship  sailing 
towards  the  equator,  therefore, 


From  the  latitude  sailed  from 44°  50*  N 

take  the  latitude  come  to 42  56 

and  there  remains  1 64 


equal  to  1 14  miles,  the  difference  of  the  latitude  or  southing. 


/VyJ. 


A. 


In  this  case  (by  trigonometry)  wc  have  tbe  following  proportion 
to  find  the  conrse  KOL,  fig.  0,)  riz. 

As  the  dist.  of  lat.  G K 114°  2 05690 


is  to  the  radius  10*90000 

so  is  the  departure  K L 04  1*80016 


is  to  the  diff.  of  lat.  AB 90  ....  1*96424 

so  is  the  tangent  of  course  A 33*22  9 91104 


to  the  departure  BP  73  84  1*86828 

so  the  ship  has  got  73*84  miles  eastward  of  her  former  meri- 
dian. Again,  for  the  distance  A D,  wc  have  (by  trigonometry) 
the  following  proportion,  riz. 

As  radius 10*100000 

is  to  the  secant  of  the  course 39*22  10*11176 

so  is  the  diff.  of  lat.  A B \ 90  m.  1 *96424 

to  the  distance  A D 116  4 2*00000  , 


to  the  tangont  of  the  coarse  O 29°  191  9 74928 

which,  because  the  ship  is  sailing  between  south  and  east,  will 
be  south  29  deg.  19 min.  east,  or  S 8 El  east,  nearly.  Tlu-n  for 
the  distance  wc  shall  have  (by  rectangular  trigonometry)  the 


following  analogy,  viz. 

As  radius 10-0000 

is  to  the  diff.  of  lat.  G K 114°  2 05690 

so  is  the  secant  of  the  course, ............ . 29°  19*  1006962 

to  the  distance  G L 132-8  2*11642 


consequently  the  ship  has  sailed  on  a S S Ej  east  course  130*8 
miles. 
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Case  5.  The  distance  and  departure  given,  to  find  course 
and  difference  of  latitude. 

Eramyle.  A ship  sails  from  the  latitude  of  34  deg.  24  min. 
north,  between  north  and  west,  1*24 miles,  and  is  found  to  have 
made  of  westing  WJ  miles;  required  the  course  steered,  and 
the  dilierence  of  latitude  or  northing  made  good.  Id  this  case 
(by  trigonometry)  we  have  the  following  proportion  for  fmdiug 
the  course  A D 14,  fig.  7,  m. 

As  the  distance  A D 124°  2 0034 

is  to  radius  sine  9U°  10  00000 

so  is  the  departure  A II 80  1 i >31,00 

to  the  sine  of  the  course  D 4364'  9' 84 1 OH 

so  the  ship’s  course  is  north  33  deg.  45 min.  west,  or  NW  by  N) 
west  nearly.  Then  for  the  difference  of  latitude  we  have  (by 
rectangular  trigonometry)  the  following  analogy,  r is. 

As  radius  sine  99" 10*00000 

is  to  (he  distance  AD 1*21°  2MW342 

so  is  the  cosine  of  the  course 43°  .54'  085708 

to  the  diff.  of  1st  14 1)  *9  35  1*9510$ 

which  is  equal  to  1 degree  and  20  minutes  nearly,  lleuce,  to 
find  the  latitude  the  ship  is  in,  since  both  latitudes  arc  north, 
and  the  ship  sailing  from  the  equator,  therefore, 

To  the  latitude  sailed  from  31°  *24' 

add  the  difference  of  latitude 1 20 


the  sum  is  35  53 

the  latitude  of  the  ship  Is  in  north 
Case  6.  The  course  and  departure  given,  to  find  distance 
and  difference  of  latitude. 

Erample • A ship  at  sea,  in  the  latitude  of  24  deg.  30  min. 
south,  sails  SE/»yS,  till  she  has  made  of  casting  {Hi  miles; 
required  the  distance  and  diflcrcnce  of  latitude  n.ado  good  on 


that  course. 

In  this  example  (by  Case  2 ) we  have  the  following  propor- 
tion for  finding  the  distance,  fig.  9,  r is. 

As  the  sine  of  the  course  O 33°  4^  9-74474 

is  to  the  departure  HM DC  1*98227 

so  is  radius . 10*00000 

to  the  distance  O M 172  N 2 20753 

Then,  for  the  diflcrcnce  of  latitude  we  have  (by  rectangular 
trigonometry)  the  following  analogy,  viz. 

As  the  tangent  of  course  . 33°  46'  5-82489 

is  to  the  departure  HU.. 90  1 -08227 

so  is  radius 1 0*00000 

to  the  diff.  of  lat.  till 143  7'  2 1 67  38 

equal  to  2 deg.  24  min.  nearly.  Consequently,  sinre  the  lati- 
tude the  ship  sailed  from  was  south,  and  she  sailing  still 
towards  the  south. 

To  the  latitude  sailed  from 24°  30* 

odd  the  difference  of  latitude 2 25 


and  the  i itn <26  55 

is  the  latitude  she  is  come  to.  south. 

Obtrrvufion.  When  a ship  sails  on  several  courses  in  24 
hours,  the  reducing  of  all  these  into, one,  and  thereby  finding 
the  course  and  distance  made  good  upon  the  whole,  is  com- 
monly  called  the  resolving  of  a traverse.  At  sea,  they  com- 
monly begin  each  day's  reckoning  foot  the  noon  of  that  day, 
and  from  that  time  they  set  down  all  the  different  courses  and 
distances  sailed  by  the  ship  till  noon  next  day,  upon  the  log- 
hoard  ; then  from  these  several  courses  and  distances,  they 
compute  the  difference  of  latitude  and  departure  for  each 
course,  by  Case  I,  of  Plane  Sailing,  and  these,  together  with 
the  courses  and  distances,  are  inserted  in  the  Traverse  Table, 
which  consists  of  five  columns ; in  the  first  are  placed  the 
courses  and  distances,  in  the  two  next,  the  differences  of  lati- 
tude, north  or  south,  belougiug  to  these  courses ; and  in  the 
two  last,  the  departures,  east  or  west,  belonging  to  these 
courses.  Then  the  persons  who  keep  these  reckonings,  sum 
tip  all  the  northings  and  all  the  southings,  and  taking  the  dif- 
ference of  these,  they  know  the  difference  of  latitude  made 
good  by  the  ship  in  the  last  24  hours,  which  will  be  north  or 
south,  according  as  the  sum  of  the  northings  or  southings  is 
greatest.  In  the  same  manner,  by  taking  the  sum  of  all  the 
eastings,  and  likewise  of  all  the  westings,  and  subtracting  the 
lesser  of  these  from  the  greater,  the  difference  will  be  the 


departure  made  good  by  the  ship  during  the  last  21  hours, 
which  will  he  east  or  west,  according  as  the  sum  ofalic  eastings 
is  greater  or  less  than  the  sura  of  the  westings ; then  from  the 
difference  of  latitude  and  departure  made  good  by  the  ship  in 
the  last  24  hours,  found  as  above,  they  find  the  true  course  and 
distance  made  good  upon  the  whole,  (by  Case  4,  of  Plane  Sail- 
ing,) ns  also  the  course  and  distance  to  the  intended  port. 

Of  Parallel  Sailing.  Since  the  parallels  of  latitude  are  con- 
centric circles  to  tho  axis  of  the  earth,  they  always  decrease 
the  nearer  they  approach  the  pole ; it  is  plain,  therefore,  that 
a degree  of  longitude  on  any  of  them  must  be  less  than  its 
corresponding  degree  of  longitude  upon  the  equator.  See  the 
Table  of  DF.01tF.r  s of  Lokgitopk. 

Now,  to  know  the  length  of  a degree  on  any  of  them,  let  P U, 
fig.  9.  represent  half  tho  earth's  axis;  PA  a quadrant  of  u 
meridian,  and  consequently  A a point  of  the  equator;  C a 
point  on  the  meridian,  and  C I)  a perpendicular  from  that 
point  upon  the  axis,  which  plainly  will  be  the  sine  of  C P,  the 
distance  of  that  point  from  the  pole,  or  the  co-sine  of  C A its 
distance  from  the  equator;  and  C D will  be  to  A B as  the  sine 
of  C P,  or  co-sine  of  C A,  is  to  the  radius.  Again,  if  the  qua- 
drant P A U is  turned  round  upon  the  axis  P B,  it  is  plain  the 
point  A will  describe  the  circumference  of  the  equator  whose 
radius  is  A U.  and  any  other  point  C upon  the  meridian  sill 
describe  the  circumference  of  a parallel  whose  radius  is  C l>. 


*9-7' 


D 


Cor.  1.  Hence  (because  the  circumferences  of  circles  are 
as  their  radii)  the  circumference  of  any  parallel  is  to  the  cir- 
cumference of  the  equator,  as  the  co  sine  of  its  latitude  is  to 
radius.  2.  And  since  the  wholes  arc  as  their  similar  parts, 
the  proportion  will  be,  as  the  length  of  a degree  on  any  paral- 
lel, is  to  the  length  of  the  degree  upon  the  equator,  so  is  the 
co-sine  of  tbc  latitude  of  that  parallel  to  radius.  3.  Hence,  also, 
as  radius  is  to  the  co-sine  of  any  latitude,  so  are  the  minutes 
of  difference  of  longitude  between  two  meridians,  or  their  dis- 
tance in  miles  upon  the  equator,  to  the  distance  of  these  two 
meridians  on  the  parallel  in  miles.  4-  And,  as  the  co-sine  of 
any  parallel,  is  to  radius,  so  is  the  length  of  any  arc  on  that 
parallel  (intercepted  between  two  meridians)  in  miles,  to  the 
length  of  a similar  arc  on  the  equator,  or  minutes  of  difference 
of  longitude-  -5-  Also,  as  the  co  sine  of  any  one  parallel,  is  to 
the  co-sine  of  any  other  parallel,  so  is  the  length  of  any  arc  on 
the  first  in  miles,  to  the  length  of  the  same  arc  on  the  other  in 
miles- 

Of  Mercator’s  Sailing. — Though  the  meridians  all  meet  at  the 
pole,  and  the  parallels  of  latitude  from  the  equator  to  the  pole 
continually  decrease,  and  that  in  proportion  to  the  co-sines  of 
their  latitudes  ; yet  in  sea-charts  the  meridians  are  drawn  pa- 
rallel to  one  another,  and  consequently  the  parallels  of  latitude 
made  equal  to  the  cqaator,  and  so  a degree  of  longitude  on  any 
parallel  is  as  large  as  a degree  of  longitude  on  tbc  equator ; 
also  in  these  charts  the  degrees  of  latitude  were  slill  represent- 
ed (as  they  arc  in  themselves)  equal  to  each  other,  and  to  those 
of  the  equator.  By  these  means  the  degrees  of  longitude  being 
increased  beyond  their  just  proportion,  and  the  more  so  the 
nearer  they  approach  the  pole,  the  degrees  of  latitude  at  the 
same  time  remaining  the  same,  it  is  evident  places  marked 
down  upon  these  charts  with  respect  to  their  latitude  and  lon- 
gitude, and  consequently  their  bearing  from  one  another,  must 
be  very  false.  To  remedy  this  inconvenience,  so  as  still  to  keep 
the  meridians  parallel,  we  lengthen  the  degrees  of  latitude  in 
the  same  proportion  as  those  of  longitude  are,  that  the  pro- 
portion in  easting  and  westing  may  be  the  same  with  that  of 
southing  and  northing,  and  consequently  the  bearings  of 
places  from  one  another  are  the  same  upon  the  chart  as  upon 
the  globe  itself. 
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Let  A II,  fig.  10,  be  n quadrant  of  a meridian,  A the  pole, 
P,  a point  on  the  equator,  AC  half  the  axis,  II  any  point  upon 
the  meridian,  from  which  draw  BF.  perpendicular  to  AC,  and 
l<  C perpendicular  to  C D ; then  1)  Ci  will  be  the  sine,  and  II F 
cr  C G the  co-sine  of  I)  I)  the  latitude  of  (ho  point  B : draw 
D E the  tangtMit  and  C E the  srennt  of  the  are  C I).  Then, 
since  any  are  of  a parallel  is  l<»  the  like  are  of  the  equator,  as 
the  co-sine  of  the  latitude  of  that  parallel  is  to  radius.  Thus 
ant  ate.  as  a minute  on  the  parallel  described  by  the  point  B, 
u ill  be  to  a minute  on  the  equator,  as  B F nr  C G is  to  CD  ; but 
since  the  triangles  COB.  CDE  aro  similar,  therefore  CG 
will  he  to  C D as  C B is  to  C E,  i.  e.  the  co-sine  of  any  parallel 
is  to  the  radius,  as  the  radius  is  to  the  secant  of  the  latitude  of 
that  parallel.  But  the  co-sine  of  any  parallel  is  to  radius,  as 
the  length  of  any  arc  (as  a minute)  on  that  parallel  is  to  the 
length  of  the  like  arc  on  the  equator:  therefore  the  length 
of  any  arc  (as  a minute)  on  any  parallel,  is  to  the  length 
of  the  like  arc  on  the  equator,  as  radius  is  to  the  secant 
.if  the  latitude  of  that  parallel ; and  so  the  length  of  any  arc 
(as  a minute)  on  the  equator,  is  longer  than  the  like  arc  of  any 
parallel  in  the  same  proportion  as  the  secant  of  the  latitude  of 
that  parallel  is  to  radius-  But,  since  in  this  projection  the  me- 
tidians  are  parallel,  and  consequently  each  parallel  of  latitude 
ts  equal  in  absolute  length  to  the  equator,  it  is  plain  the  length 
of  any  arc  (as  a minute)  on  any  parallel  is  increased  beyond 
its  just  proportion,  at  such  rate  as  the  secant  of  the  latitude  of 
that  parallel  is  greater  than  radius : ami  therefore  to  keep  up  the 
proportion  of  northing  and  southing  to  that  of  easting  and  west- 
ing, upon  this  chart,  as  it  is  actually  upon  the  globe  itself,  the 
length  of  a minute,  upon  the  meridian  at  any  parallel,  must  also 
be  increased  beyond  its  just  proportion  at  the  same  rate,  i.  e. 
as  the  secant  of  the  latitude  of  that  parallel  is  greater  than 
radius.  Thus,  to  find  the  length  of  a minute  upon  the  meridian 
at  the  latitude  of 75  deg.  since  a minute  of  n meridian  is  every 
w hero  equal  on  the  glohe,  and  also  equal  to  a minute  of  latitude 
upon  the  equator,  let  it  be  represented  by  unity,  then  making  it 
as  radius  to  the  secant  of  75  deg.  so  is  unity  to  a fourth  num- 
ber, which  is  3*604  nearly  ; and  consequently,  by  whatever  line 
you  represent  one  minute  on  the  equator  of  this  chart,  the 
length  of  one  minute  on  the  enlarged  meridian  at  the  latitude 
of  75deg.  or  the  distance  between  the  parallel  of  75  deg-OOmin. 
and  the  parallel  of  75  deg.  01  min.  will  he  equal  to  three  of 
ihcsc  lines,  and  ^ of  one  of  them.  By  making  the  same  pro- 
portion, it  will  be  found  that  the  length  of  a minute  on  the 
meridian  of  this  chart  at  the  parallel  of  GO  deg.  or  the  distance 
between  the  parallel  of  GO  deg-  00  min.  nnd  that  of  GO  deg.  01 
min.  is  equal  to  two  of  thrsc  lines.  After  the  same  manner 
the  length  of  a minute  on  the  enlarged  meridian  may  be  found 
at  any  latitude  ; and  consequently  beginning  at  the  equator,  and 
computing  the  length  of  every  intermediate  minute  between 
that  and  any  parallel,  the  sum  of  all  these  shall  be  (he  length 
of  a meridian  inlerccptcd-bctucen  the  equator  and  that  paral- 
lel ; and  the  distance  of  each  degree  and  minute  of  latitude 
from  the  equator  upon  the  meridian  of  this  chart,  computed  in 
minutes  of  the  equator,  forms  what  is  commonly  railed  a tabic 
of  meridional  parts,  ns  is  thnt  given  in  our  directions  for  the 
construction  of  Mercator's  chart  in  the  article  Mars. 

If  the  arc  B D of  the  foregoing  figure  represents  the  latitude 
of  any  point  B,  then  (C  l>  being  radius)  C E w ill  be  the  secant 
of  that  latitude  ; but  it  has  been  shewn  above,  that  radius  is  to 
secant  of  any  latitude,  ns  the  length  of  a minute  upon  the  equa- 
tor. is  to  the  length  of  a minute  on  the  meridian  of  this  chart 
at  that  latitude ; therefore,  C D is  to  C E,  as  the  length  of  a 
minute  oo  the  equator  is  to  the  length  of  a minute  upon 
the  meridian  nt  the  latitude  of  the  point  B.  Consequently  if 
the  radius  C D is  taken  equal  to  the  length  of  a minute  upon 
the  equator,  C E,  or  the  secant  of  the  latitude  will  be  equal  to 
the  length  of  a minute,  upon  the  meridian  of  that  latitude. 
Therefore,  in  general,  if  the  length  of  a minute  upon  the  equa- 
tor is  made  radius,  the  length  of  a minute  upon  the  enlarged 
meridian  will  be  every  where  equal  to  the  secant  of  the  arc  < 
contained  between  it  and  the  equator. 

Hence,  since  the  length  of  every  intermediate  minute  between 
the  equator  nnd  any  parallel  is  equal  to  the  secant  of  (be  lati- 
tude, (the  radius  bring  equal  to  a minute  upon  the  equator) 
the  sum  of  all  these  lengths,  or  the  distance  of  that  parallel  on  I 


the  enlarged  meridian  from  the  equator,  will  be  equal  to  (ho 
sum  of  all  the  secants  to  every  minotc  contained  between  it 
and  the  equator.  Consequently  the  distance  between  any  two 
parallels  on  the  same  side  of  the  equator,  is  equal  to  the  dif- 
ference of  the  sums  of  all  the  secants  contained  between  the 
equator  and  each  parallel;  and  the  distance  between  any  two 
parallels  on  contrary  sides  of  the  equator,  is  equal  to  the  amount 
of  the  sums  of  all  the  secants  contained  between  the  equator 
and  each  parallel.  Hence,  by  the  tables  of  meridional  parts 
may  be  constructed  Mercators  nautical  chart. 

In  fig-  It.  Let  A and  E represent  two  places 
upon  Mercator’s  chart,  A C the  meridian  of  A, 
and  C E the  parallel  of  latitude  passing  through 
E ; draw  A E,  and  set  off  upon  A C the  length 
A B equal  to  the  number  of  minutes  contained  in 
the  difference  of  latitude  between  the  two  places, 
and  taken  from  the  same  scale  of  equal  parts  by 
which  tbe  chart  was  constructed,  or  from  the 
equator,  or  aoy  graduated  parallel  of  the  chart, 
and  through  B draw  B D parallel  to  C E,  meeting  A K in  D. 
Then  A C will  be  the  enlarged  difference  of  latitude,  A B the 
proper  difference  of  latitude,  C E the  difference  of  longitude, 
B D the  departure,  A E the  enlarged  distance,  and  A D the 
proper  distance  between  the  tw  o places  A and  E ; also  the  angle 
BAD  will  be  the  course,  and  AB  the  rbumb-line  between 
them. 

Of  Oblique  Sailing. — The  questions  that  may  be  proposed  on 
oblique  sailing  are  innumerable;  wc shall  therefore  select  one 
as  an  example. 

Coasting  along  the  shore,  1 saw  a cape  bear  from  NNE; 
then  I stood  N W b W 20  miles,  and  I observed  the  same  cape 
bear  from  me  N E b E : required  the  distance  of  (he  ship  from 
the  cape  at  each  of  (hose  stations* 

Geometrically.— -Draw  the  circle  N W ES  fig.  17,  to  repre- 
sent the  compass,  N S the  meridian,  and  W K the  east  and  west 
line,  and  let  C be  the  place  of  the  ship  in  her  first 
station ; then  from  C set  off  upon  the  N’  W b W 
Ay77,  line,  C A 20  miles,  and  A will  be  the  place  of 
the  ship  in  her  second  station.  From  C draw 
the  N N E line  C B,  and  from  A draw  A II 
parallel  to  the  NE1E  JineC  D,  which  will  meet 
C B in  II,  the  place  of  the  cape,  and  C B will  he 
the  distance  of  the  ship  from  it  in  its  first  station, 
and  A II  the  distance  in  the  second.  The  angle 
DC  E is  equal  to  the  angle  N C A,  hence  the 
parallelism  of  the  line*  D C,  B A.  To  find  w hich 
by  calculation : In  the  triangle  A BC  are  given  A C,  equal  to 

20  miles  ; the  angle  A C B equal  to  78  deg.  46  min.  the  distance 
between  the  N N E and  N W b W lines  : also  the  angle  ABC 
equal  to  BCD  equal  to  33  deg.  45  min.  the  distance  between 
the  N N E and  NEAE  lines;  and  consequently  the  angle  A, 
equal  to  G7  deg.  30  min. 

Hence,  for  C B,  the  distance  of  the  cape  from  the  ship  in  her 
first  station,  the  proportion  will  be  (by  oblique  trigonometry) 
S.  A B C : A C : : 8.  B A C : C B- 

t e.  As  the  sine  of  the  angle  B 33°  34'  0*74473 

is  to  the  distance  run  A C 20  — 1*30163 

so  is  tbe  sine  of  BAC.  07  30  0*96562 

to  CB 33  26  1*32191 

the  distance  of  the  cape  from  the  ship  at  the  first  station. 

Then  for  AB  it  will  be,  (by  oblique  trigonometry.) 

S*  A B C : A C : : S.  A C B : A B. 
i,r.  As  the  sine  ofB •••«*•>*«•  33°  45'  9*74474 


f 4V ' 


vr;7 


is  to  A C 

so  is  the  sine  of  C A. . 


20  — 1*30163 
78  46  9*99157 


to  A B 35*31  1 54780 

to  the  distance  of  the  ship  from  the  cape  at  her  second  station. 

Of  the  Log  Line  and  Compnu— The  method  commonly  made 
use  of  for  measuring  a ship’s  way  at  sea,  or  how  far  she  runs 
io  a given  space  of  time,  is  the  log  line  and  a half-minute  glass. 
—Set  Log. 

Of  the  compasv  we  may  observe,  that  the  meridian  ami  prime 
vertical  of  any  place  cuts  the  horiaon  in  four  points,  at  00  deg. 
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distanco  from  one  another,  viz.  north,  south,  east,  and  west: 
that  part  of  the  meridian  which  extends  itself  from  the  place  to 
the  north  point  of  the  horizon  is  called  the  north  line ; that 
which  tends  to  the  south  point  of  the  horizon  is  called  the  sooth 
line ; and  that  part  of  the  prime  vertical  which  extends 
towards  the  right  hand  of  the  observer  when  his  face  is  turned 
to  the  north,  is  called  the  cast  line  ; and  lastly,  that  part  of  the 
prime  vertical  which  tends  towards  the  left  hand,  is  called  the 
west  line  ; the  four  points  in  which  these  lines  meet  the  horizon 
are  called  the  cardinal  points. 

In  order  to  determine  the  coarse  of  the  wind,  and  to  discover 
the  various  alterations  or  shillings,  each  quadrant  of  the  hori- 
zon, intercepted  between  the  meridian  and  prime  vertical,  is 
usually  divided  into  eight  equal  parts,  and  consequently  the 
whole  horizon  into  tbirty-two;  and  the  lines  drawn  from 
the  place  on  which  the  observer  stands,  to  the  points  of  division 
in  his  horizon,  are  called  rhumb-lines;  the  four  principal  of 
which  arc  those  described  in  the  preceding  paragraph,  each  of 
them  having  its  name  from  the  cardinal  point  in  the  horizon 
towards  which  it  tends:  the  rest  of  the  rhumb-lines  have  their 
names  compounded  of  the  principal  lines  on  each  side  of  them, 
as  in  the  figure  ; and  over  whichsoever  of  llicac  lines  the 
coarse  of  the  wind  is  directed,  that  wind  takes  its  name  accord- 
ingly. See  Compass. 

GsueenttM  Currents,  and  the  method  of  making  proper  alio  tr- 
ances for  their  effect t upon  a ship's  i cag. — Currents  are  cer- 
tain settings  of  tne  stream,  by  which  all  bodies  (as  ship*.  Ike.) 
moving  therein,  arc  compelled  to  alter  their  course  or  velocity, 
or  both,  and  submit  to  the  motion  impressed  upon  them  by  the 
current.  The  great  and  general  currents  are  from  east  to 
west  throughout  the  tropical  regions,  and  from  north  to  souih 
towards  the  equator,  coinciding  with  the  regular  tropical 
winds.  Along  the  shores  of  continents  and  islands  they  arc 
often  diverted  from  their  natural  course,  and  being  sometimes 
concentrated  into  a narrow  channel,  acquire  an  almost  preter- 
natural velocity  ; as  the  great  current  from  cast  to  west  along 
the  American  continent.  See  Current.  The  northern  seas  m o 
chiefly  moved  by  the  action  of  the  polar  current,  extending 
along  even  the  whole  coast  of  Britain  from  the  Orkneys  south- 
ward. 

Case  1.  If  the  current  sets  just  the  course  of  the  ship,  i.e. 
moves  on  the  same  rhumb  with  it;  then  the  motion  of  the  ship 
is  increased,  by  as  much  as  is  the  drift  or  velocity  of  the  cur- 
rent. 

Case  2.  If  the  current  sets  directly  against  the  ship’s  course, 
then  the  motion  of  the  ship  is  lessened  by  as  much  as  is  the 
velocity  of  the  current. 

The  method  of  keeping  and  correcting  a journal  at  sea,  by 
making  proper  allowances  f,tr  the  lee  wag,  variation,  |e,  — 1 . 
Lee  way  is  the  angle  that  the  rhumh-line,  upon  which  the  ship 
endeavours  to  sail,  makes  with  the  rhumb  she  really  sails  upon. 
This  is  occasioned  by  the  force  of  the  w ind  or  surge  of  the  sea, 
when  she  lies  to  the  windward,  or  is  clnse-liaulod,  which 
causes  her  to  fall  off  and  glide  sideways  from  the  point  of  the 
compass  she  cape*  at.  Let  NESW  represent  the  compass  ; and 
suppose  a ship  at  C capes  at,  or  endeavours  to  sail  upon,  the 
rhumb  Ca;  but  hy  the  force  of  the  wind,  and 
surge  of  the  sea,  she  is  obliged  to  fall  olT,  and 
make  her  way  good  upon  the  rhumb  Cb;  then 
the  angle  a C b is  the  lee  way  ; and  if  that  angle 
is  equal  to  one  point,  the  ship  is  said  to  make 
one  point  leeway  ; and  if  equal  to  two  points, 
the  ship  is  said  to  make  two  points  lee  way. 

The  quantity  of  this  angle  is  very  uncertain, 
because  some  ships,  with  the  same  quantity  of 
sail,  and  with  the  same  gale,  will  make  more 
lee  way  than  others. 

To  find  the  lee  wag. — Let  the  ship’s  wake  bo  set  by  a compass 
in  the  poop,  and  the  opposite  rhumb  is  the  true  course  made 
good  by  the  ship;  then  the  difference  between  this  and  the 
course  given  hy  the  compass  in  the  binnacle,  is  the  Ice  way 
required.  If  lire  -ship  is  within  sight  of  land,  then  the  lee  way 
may  be  exactly  found  by  observing  a point  on  the  land  which 
continues  to  bear  the  same  way  ; and  the  distance  between  the 
point  of  the  compass  it  lies  upon,  and  the  point  the  ship  enpes 
at,  will  be  the  lec  way.  Having  the  course  steered,  and  the 
73. 


Ice  way  given,  we  may  from  thence  find  the  true  conrse  tbos: 
Let  your  faco  he  turned  directly  to  the  windward  ; and  if  tho 
ship  has  her  larboard  tacks  on  board,  count  the  lee  way  from 
the  course  steered  towards  the  right  hand  ; but  if  the  starboard 
tacks  arc  on  board,  then  count  it  from  the  course  steered 
towards  the  left  band.  Thus,  suppose  the  wind  at  north,  and 
the  ship  lies  up  within  six  points  of  the  wind,  w ith  her  larboard 
tacks  on  board,  making  one  point  lec  way ; here  it  is  plain, 
that  tho  course  steered  is  ENE.  and  the  true  course  Kog  N ; 
also  suppose  the  wind  is  at  NNW,  and  the  ship  lies  up  within 
ft}  points  of  the  wind,  with  her  starboard  tack  on  board,  mak- 
ing 1}  point  lee  way,  it  is  evident  that  the  true  course,  in  this 
case,  is  YVSW. 

We  have  this  general  rule  for  finding  the  ship's  true  course, 
having  the  course  steered  and  the  variation  given,  viz.  let  your 
face  be  turned  towards  the  point  of  the  compass  upon  which 
the  ship  is  steered  ; and  if  the  variation  is  easterly,  count  the 
quantity  of  it  from  the  course  steered  towards  the  right  hand ; 
but  if  westerly,  towards  the  left  hand ; and  the  course  thus 
found  is  the  true  course  steered.  Suppose  the  course  steered 
is  N bg  F.  and  the  variation  one  point  easterly,  then  the  (rue 
course  steered  will  be  NNE  ; also  suppose  the  course  steered 
is  NEAy  K,  and  the  variation  one  point  westerly,  then  in  this 
case  the  true  course  will  be  NE,  and  so  of  others.  Hence, 
by  knowing  the  Ice  way,  variation,  and  coarse  steered,  wc  may 
from  thence  find  the  ship’s  true  course  ; but  if  there  is  a cur- 
rent under  foot,  then  that  must  be  tried,  and  proper  allowances 
made  for  it.  After  making  the  proper  allowances  for  finding 
the  ship’s  true  course,  and  making  as  just  an  estimate  of  tho 
distance  as  we  can ; yet  hy  reason  of  the  many  accidents  that 
attend  a ship  in  a day’s  sailing,  the  latitude  hy  account  fre- 
quently diflers  from  the  latitude  hy  observation,  and  when  that 
happens,  there  must  be  some  error  in  the  reckoning ; to  dis- 
cover which,  and  make  its  correction  the  reckoning,  you  may 
observe  the  following  rules: — 1st.  If  the  ship  sail*  near  the 
meridian,  or  within  2 or  2}  points  thereof,  then  if  the  latitude 
by  account  disagrees  with  the  latitude  hy  observation,  it  is 
most  likely  that  the  error  lies  in  the  distance  run ; for  it  is 
plain,  that  in  this  case  it  will  require  a very  sensible  error  in 
the  course  to  make  any  considerable  error  in  the  difference  of 
latitude,  which  cannot  well  happen  if  due  care  is  taken  at  the 
helm,  proper  allowances  arc  made  for  the  Icc  way,  variation, 
and  currents.  Consequently,  if  the  course  is  pretty  near  the 
troth,  and  the  error  in  the  distance  run*  regularly  through  the 
whole,  wc  may,  from  the  latitude  obtained  hy  observation, 
correct  the  distance  and  departure  by  account,  by  the  following 
analogies,  vis. 

As  tho  difference  of  latitude  by  account  is  to  the  true  dif- 
ference of  latitude. 

So  is  the  departure  by  account 
to  the  true  departure. 

And  so  is  the  direct  distance  by  account 
to  the  tine  direct  distance. 

If  the  courses  arc  for  the  most  part  near  the  parallel  of  cast 
and  west,  and  (be  direct  course  is  within  5}  or  0 points  of  the 
meridian  ; then  if  the  latitude  by  account  differs  from  the 
obscrvrd  latitude,  it  is  most  probable  that  the  error  lies  in  the 
course  or  dislnure,  or  perhaps  both. 

The  form  of  the  Log-hook  and  Journal,  together  with  an 
example  of  a day’s  work,  are  here  subjoined. 

To  express  the  days  of  the  week,  mariners  commonly  use 
the  characters  hy  which  the  sun  and  planets  arc  expressed, 
rix.  0 denotes  Sunday,  < Monday,  $ Tuesday,  $ Wednes- 
day, it  Thursday,  5 Friday,  lj  Saturday,  called  respectively 
Dies  Solis.  Dies  I.unct,  Dies  JiJartii,  Dies  3 ferrvrii,  Dies  Jovis , 
Dies  Veneris.  Dies  Satumii. 

From  the  following  table  it  will  bo  seen,  that  the  ship  by 
account,  has  conic  to  the  latitude  of  47  deg.  40  min.  north, 
and  ha*  differed  her  longitude  2 deg.  6 min.  westerly ; so 
this  day  I have  made  my  way  good,  south  31  deg.  31  min- 
west,  distance  157  4 miles. 

At  noon  the  Lizard  bore  from  mo  north  31  deg.  31  min.  east, 
distance  157‘4  miles ; and  having  observed  the  latitude, 

I found  it  agreed  with  the  latitude  by  account.  See  Longi- 
tude. 
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The  Form  of  the  Log  Book , with  the  Manner  of  working  Days' 
Works  at  Sea. 


THE  LUG  BOOK. 
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25 '5 

19  5 
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Inland  Navigation,  expresses  more  properly  what  relates  to 
canals,  rivers,  nnd  lakes,  than  the  ordinary  hot  well  known 
word  Canal.  Egypt,  the  cradle  of  science,  wm  the  hirth-ptaco 
of  the  earliest  canals,  one  of  which,  according  to  Herodotus, 
(lib.  ii.)  passed  from  the  river  Nile  to  the  Red  sea,  and  so  vast 
that  four  ships  could  pass  abreast.  Its  navigation  was  per- 
formed in  four  days.  Aristotle  (Met.  lib.  i cap.  14.)  says,  a 
king  attempted  to  draw  a canal  from  the  Red  son  to  the  Nile, 
but  abandoned  the  work  because  the  Red  sea  was  higher  than 
the  land  of  Egypt.  Diodorus  Siculus  (lib.  ii.)  makes  it  com- 
municate with  the  Pelusiae  branch  of  the  Nile.  Strabo  affirms, 
that  in  his  time  fills,  i.  and  xvii.)  the  merchants  of  Alexandria 
formed  an  outlet  from  the  Nile  in  the  Arabic  gulf,  to  go  on  to 
India.  It  was,  he  adds,  of  100  cubits  breadth,  and  of  depth 
sufficient  for  the  largest  vessels.  Pliny  says,  (lib.  xxvl.  cap. 
29  and  33.)  it  began  near  Bubasto.  and  went  to  the  Red  sea. 
The  geographer  Ptolemy  calls  it  Trajan’s  river.  During  the 
glory  of  the  Mahomcdan  conquests,  Amrow.  who  conquered 
Egypt  about  035.  opened  this  canal  from  the  Nile  to  Quotzoum 
on  the  Rod  sea,  to  convey  the  contributions  of  corn  into  Arabia. 
Elkmnin  tells  us  that  it  was  shut  up  again  by  the  Caliph  Alraau- 


zor  in  773.  China  abounds  in  canals,  yet  India  is  devoid  of 
such  means  of  transporting  the  produce  of  its  rich  soil ; Persia 
has  no  inland  navigation  worth  mentioning  ; Greece  and  Italy 
are  alike  destitute  of  these  moveable  roads,  which  afford  in 
Holland,  Prance,  and  Britain,  such  facilities  to  commerce. 
Thu  United  States  of  America  now  begin  to  rival  Prance  in 
canals.  The  canals  in  England  are  both  numerous  and  grand  ; 
but  outdone,  perhaps,  by  the  Forth  and  Clyde  eanal,  and  cer- 
tainly by  tho  Caledonian  canal,  which  opens  a communication 
between  the  Atlantic  on  the  western  coast  of  Scotland,  and  the 
German  ocean,  at  the  Murray  Frith.  The  latter  passes  through 
Lucb  Ness,  and  allows  vessels,  drawing  Id  feet  water,  to  be 
traded  along.  See  the  plan  and  details  of  this  canal  on  the 
plate.  But  the  canal  in  agitation  to  be  cut  between  the  Eng- 
lish Channel  and  the  Severn,  to  open  a communication  across 
the  country,  without  doubling  the  Land's  End,  will  be  the  most 
advantageous  work  of  the  kind  constructed  in  England. 

Theory  of  Canal  Calling. — It  is  evident,  that  in  cutting 
canals,  no  farther  excavation  is  required  than  that  which  will 
bold  the  wutcr  at  the  given  depth  and  breadth;  and  since, 
according  to  the  modern  practice,  a bank  on  either  side  is 
likewiso  made  with  the  stuff  excavated,  it  is  evident,  that  if 
wc  make  that  bank  of  sufficient  strength  ami  closeness  to  con- 
tain the  water,  the  level  of  the  surface  of  tho  canal  may  be 
thereby  raised  above  the  natural  surface  of  the  land,  and  great 
part  of  the  excavation  saved.  One  of  the  first  objects,  there- 
fore, in  canal  cutting,  is  to  know  at  what  height  above  the 
surfaco  of  tbo  land  the  canal  may  ho  carried  ou  level  ground, 
when  the  excavated  stuff  or  cutting  will  just  make  the  hanks. 
This  is  called  level  cutting.  When  tho  ground  along  which  the 
eanal  is  carried  has  a declivity,  the  quantity  of  stuff  to  be 
applied  to  one  bank  is  necessarily  greater  than  (hat  wanted  for 
tbc  other.  This  disparity  may  incrcaso  until  the  one  bunk 
vanishes,  and  tbo  canal  is  cut  entirely  along  the  side  of  the 
bill,  and  only  tbc  lower  hank  is  required  to  he  made. 

This  is  the  simplest  case  of  canal  cutting,  and  the  work 
admits  of  being  laid  out  in  a much  more  expeditious  way  than 
ha*  commonly  been  employed,  as  will  bo  seen:  ibis  case  is 
called  side  cutting,  or  oblique  cuttiug ; the  slope  of  the  cut 
which  is  made  in  the  hill  being  made  the  same  ns  the  exterior 
of  the  ennui  bank.  These  two  lines  in  the  section  are  parallel 
to  each  other ; and  theie  is  a certain  point  in  the  section,  through 
which,  if  any  line  be  drawn,  representing  the  surface  of  the 
ground  in  any  case,  which  line  wc  shall  call  the  line  of  cutting, 
the  portion  of  the  section  thereby  exhibited  as  excavation,  will 
always  he  equal  to  that  exhibited  as  embankment.  Wc  shall 
call  this  point  the  centre  of  outting. 

Problem  I.— Given  the  outline  section  or  profile  of  a canal 
in  sidelong  ground,  with  parallel  slopes.  To  tind  the  centre 
of  cutting. 

Case  I.  For  one  bank  only.  Sec  plate  I.  Canals,  fig.  1. 

Given  A B C I)  a section  of  tho  canul,  C D E G F,  a section 
of  the  hank.  To  find  the  centre  of  cutting. 

Produce  the  lines  BC  and  E D to  G and  A.  Draw  the  per*, 
pendiculars  C m,  D n,  and  the  diagonals  A G.  m n intersecting  in 
p.  Through  ;>  draw  the  parallel  t p t,  and  bisect  it  in  o ; o is  the 
centre  of  cutting,  through  which,  if  any  line  HoF  be  drawn 
cutting  the  slopes  A B and  EG  produced,  the  section  II  B C ic 
will  always  be  equal  to  to  D E F. 

The  centre  of  cutting  is  also  the  centre  of  cut  and  cover,  for 
Hois  always  equal  to  oF.  Hence,  if  a line  be  staked  out 
along  the  ground  at  the  level  of  the  centre  of  culling,  it  will 
exhibit  the  middle  of  tho  ground  wanted  for  the  use  of  the 
canal,  whatever  may  be  the  inclination  of  the  surface,  at  least 
if  that  inclination  be  regular  as  far  as  the  breadth  required  ; 
nnd  the  distance  o H or  o F,  on  each  side  of  the  centre,  may 
easily  be  found  by  a line  drawn  across  the  section  with  tho 
given  inclination  of  the  ground. 

The  distance  of  the  centre  of  cutting,  from  the  centre  of  the 
canal  at  surface  water,  is  equal  to  t*</  + HE.  Hence,  if  the 
line  of  the  middle  of  the  cut  and  cover  be  laid  out,  or  the  centre 
of  cutting,  wc  may  lay  out  n set  of  stakes  at  a certain  horizon- 
tal distance  therefrom  ; and  the  top  of  these  stakes  being  made 
even  with  the  level  of  surface  water,  they  will  exhibit  the  line 
of  the  middle  of  tho  caual  when  finished. 

At  half  the  general  breadth  A E,  from  the  centre  of  colling. 
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and  on  thal  level,  is  a point  in  the  exterior  slope  of  the  bank, 
and  a line  of  stakes  may  be  set  out  at  that  distance  and  level, 
which  will  direct  the  wheeling  of  stuff  for  the  formation  of  the 
bank.  And  at  these  stakes  a level  and  plumb  line  may  be 
applied,  with  the  slope  of  the  hank,  by  which  the  point  P, 
where  the  exterior  slope  of  the  bank  meets  the  surface  of  the 
land,  will  be  found,  and  may  be  marked  out,  and  the  edge  of 
excavation  will  be  at  an  equal  distance  on  the  other  side  of  the 
centre  of  cutting. 

At  the  same  distance,  viz.  half  the  general  bendth  A E,  and 
on  the  upper  side  of  the  centre  of  cutting,  at  its  level  is  the 
point  i,  in  tho  inner  slope  of  the  excavation. 

The  horizontal  distance  o r,  of  the  inner  slope  of  tho  bank 
from  the  centre  o,  will  be  found  by  saying  En  : «C  :::o  : 
o v;  a line  of  stakes  may  therefore  bo  placed  at  this  distance 
and  level,  to  direct  tho  wheeling  as  above,  and  by  a level  and 
plumb,  the  commencement  of  the  bank  and  excavation  may 
be  marked  in  the  same  way. 

Tho  quantity  of  excavation  above  the  level  of  the  centre  of 
cutting  is  the  triangle  o*H(  and  the  base  or  will  always  be 
proportional  to  the  height  H y of  the  upper  edge  above  the  level. 

The  quantity  of  excavation  below  the  level  of  tho  centre  of 
cutting,  differing  from  rOCv  only  by  the  small  triangle  o ip  p, 
of  which  the  base  o v being  constant,  the  area  is  proportioned 
to  the  perpendicular  from  to  to  tho  level  of  the  centre  of  the 
cutting. 

Cate  2,  6g.  2.  When  there  is  a towing  path  on  the  opper  side, 
given  dABCDEG,  as  before,  the  proGlo  of  the  path,  canal, 
and  bank,  take  I)rf  = aA,  draw  ai  and  cd  parallel  to  the 
slopes,  thereby  converting  the  section  a A BC  DE  into  abcdE, 
in  which  the  towing  path  is  supposed  to  be  added  to  the  bank  ; 
proceed  to  draw  the  lines  <*U,  cd , and  1 1 ; the  middle  o will 
be  the  centre  of  cutting. 

Frohlum  II. — Fig.  3.  To  reduce  the  section  A BCDEF 
wiih  a second  bench  or  path  E F,  to  the  equivalent  section 
A 11  I K F,  with  one  bank  only,  but  wider  and  shallower,  the 
banking  cut  dow  n and  filled  into  the  bottom. 

Produce  II C and  II  F to  Z,  also  C D to  G ; make  DN  z 
D (».  Draw  the  parallel  N L (or.  if  the  slopes  are  all  equal, 
make  D L perpendicular  to  GC.)  on  FL,  describe  the  semi- 
circle L M F,  cutting  the  perpendicular  G M ; make  ZK  (and 
Z I)  equal  to  Z M ; draw  lire  parallel  K I,  and  it  is  done. 

The  height  of  I K over  C G is  nearly  found  by  the  slopes. 

Prorllm  HI. — Fig.  4.  Given  the  profile  of  a canal  with 
two  banks,  the  slopes  being  all  equal.  To  find  the  lines  of 
level  cutting. 

Reduce  tiie  section  ARC  D into  A H K E.  For  this  find  o, 
the  centre  of  cutting.  Produce  each  slope  to  meet  in  V ; draw 
the  perpendiculars  V N,  O N ; with  centre  N and  radius  NV 
cut  E A in p , make  Va=  P Q,  and  through  a parallel  to  E A 
draw  M L the  liue  of  level  cutting. 

Problem  IV. — Fig.  5.  Given  as  in  last  problem.  To  find 
anv  line  of  oblique  cutting. 

Find  the  line  of  level  cutting.  Produce  the  slopes  to  meet  in 
V.  Draw  the  perpendicular  VI;  from  L draw  LN  with  the 
given  slope  of  the  ground,  cutting  V 1 in  N,  making  N p and 

Q = V I,  also  V R = p I.  Through  U draw  KRH  for  the 
line  of  oblique  cutting  required. 

If  tbe  slopes  are  parallel,  then  N R=  N I,  and  I is  the  centre 
of  cutting.  The  centre  cutting  over  level  cutting,  in  this  case 
of  oblique  shallow  cutting,  is  the  difference  between  ox  y and 
ctu. 

Problem  V.— Fig.  0.  Given  the  profile  of  a canal,  as  in 
last  case,  and  the  line  of  ground  level  too  low  for  level  cutting. 
Required  to  widen  the  caual  so  as  to  have  cutting  for  the 
banks. 

It  is  obvious,  that  the  trapezoid  O M most  be  provided  for 
by  the  parallelogram  DQ.  wherefore  draw  tho  perpendiculars 
M D p,  and  make  I)  p — R S.  Draw  the  parallels  O N and 
P Q ; D G is  the  additional  width,  or  C G is  the  mean  bottom. 

Or,  by  calculation,  a*  NT  : TO,  *o»D  = Rr  : DC. 

TO  is  formed  from  LM  by  adding  the  slope  base  for  tho 
height  M T at  each  end,  and  is  usually  b M + 3 M T,  or  3 R S. 

A similar  problem  to  the  above  ntay  be  given  for  narrowing 
the  canal  in  deep  cutting;  but  this  is  of  less  use;  and  it  is 
evident,  that  when  the  ground  OK  is  at  or  below  the  bottom 


IS 


C D,  the  problem  is  impossible,  and  the  case  becomes  one  of 
embankment. 

Examplet.  Fig.  7.  Given  a canal  of  14  feet  bottom,  26  feet 
water  surface,  the  banks  rising  tw  o feet  over  water,  and  10  feet 
broad  at  lop,  slopes  being  II  to  1,  required  the  centre  of  cutting: 
26  6 total  depth. 

0=2x3  M 


32  breadth  at  top.  0 inner  slope. 

10  10  top  bank. 

42  10 

6 

42 ) 00(  = 1$  feet,  tho  height  of  the  centre 
42  of  cutting  over  the  hot- 

— tom  of  the  canal. 

16 

42  ” * 

42 

— = 21  feet,  is  its  distance  from  the  inner  slope  of  the  upper, 

and  from  tho  outer  slope  of  the  lower  side.  From  6 deduct 
and  there  will  remain  4i.  which  multiplied  by  1)  will  give  (If,  to 
which  add  5 the  half  breadth  of  lop  bank,  and  the  sum  111  is 
the  distance  from  the  middle  of  tbe  canal. 

1J  X 3 = 4? 

I t bottom. 


18$  breadth  of  canal  at  level  of  centre. 
21  half  total  breadth  ditto. 


2$  distance  of  centre  from  outer  slope  of  the  canal : 
and  it  is  evident,  that  the  ccntic  of  cutting  is  in  the  bank  in 
this  case. 

Example  Fig.  8.  The  Caledonian  Canal  has  50  feet  bot- 
tom, and  20  feet  water;  the  slopes  arc  1 1 to  1,  to  within  two 
feet  of  surface  water,  where  there  is  a bench  or  retreat  of  five 
feet;  above  this  the  banks  rise  five  feet  with  a slope  of  two  to 
one.  and  are  18  feet  wide  at  top.  On  tbe  upper  side,  in  side- 
cutting,  there  is  a bench  or  towiug  path  of  10  feet.  The  area 
of  the  part  on  each  side  over  the  bench  or  retreat,  if  the  inner 
slope  was  carried  to  the  top,  would  be, 

(5  + 7|)  x “ = 31$,  and  tho  breadth  at  top  is  74  feet. 


914 

— — X 2 = 
23  A 


02} 

23 


2 


So  that  the  space  contained  over  these  benches  is  equivalent 
to  widening  the  canal  2ft.  The  depth  23  x >4  =314,  is  tho 
base  of  the  inner  slope  if  produced  to  the  level  of  the  top  of  the 
banks  ; whence  5Q  + 2 x 344  = 110,  would  in  that  case  be  the 
width  of  the  canal.  Also,  1 8 -f-  74  = 25}  would  be  the  breadth  at 
top  of  the  bank,  and  10  -+•  7J  = 174  would  bo  the  breadth  of  the 
upper  bank  ; their  sum,  43  feet,  must  be  dimiuishrd  by  2ft.  and 
the  width  of  canal  increased  by  the  same  qoautity.  to  allow  for 
the  recesses  at  top.  Then  say,  as  total  width  110  + 43  = 162 
canal  and  banks  to  43 — 2ft  + 344  — 74ft  top  bank  and  one 
slope.  So  depth  of  canal  23.  To  depth  below  centre  of  cut- 
ting 10ft,  and  consequently,  the  depth  of  said  centre  from  the 
top,  is  23  — 10  ft  = 12  ft.  * 

Of  the  Form  of  Locks — The  most  natural  form  of  the  lock  is 
that  which  approaches,  as  nearly  as  possible,  to  the  figure  of 
tbe  boats  which  are  to  use  it  The  width  must  be  only  a Jittlo 
more  than  that  of  the  boat,  and  it  must  be  the  same  throughout, 
as  the  boat  has  to  pass  along  the  whole  lock  ; and  the  length 
may  only  exceed  that  of  the  boat  by  a spaco  sufficient  to  admit 
of  working  the  gates.  A tong  reclanglc  is  therefore  tbe  natu- 
ral figure.  It  consumes  tho  smallest  quantity  of  water  in  pass- 
ing tho  boat ; is  filled  and  emptied  in  the  shortest  lime ; and, 
on  the  whole,  is  constructed  at  less  expense  than  any  other 
form.  See  fig.  5,  Caledonian  Canal. 

Having  thus  determined  the  preference  to  be  given  to  locks 
of  a rectangular  form  to  those  of  a circular  form,  as  in  the 
canal  of  Languedoc,  or  the  circular  lock  at  Agde,  figs. 
1 and  3,  our  next  object  is  to  consider  their  length  and 
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breadth.  This  must  depend  on  the  size  of  the  vessels  for  which 
the  locks  are  intended.  When  the  vessels  arc  to  be  navigated 
also  on  rivers  or  the  sea,  the  breadth  of  the  locks  must  be  more 
considerable  than  where  canal  boats  are  intended  to  pass;  for 
in  rivers  the  shallow  water  frequently  met  with,  obliges  us  to 
givo  the  vessel  an  excess  of  breadth,  so  that  her  draft  may  be 
diminished  as  much  as  possible  ; whereas,  in  canals,  we  are 
masters  of  the  depth  of  water,  and  find  it  more  economic,- >1  to 
restrict  the  breadth  as  much  as  possible,  ns  we  thereby  dimi- 
nish the  evaporation,  the  expense  of  cutting,  nud  the  purchase 
of  property.  I)r.  Anderson,  and  other  w riters  on  the  subject  of 
small  canals,  have  not  attended  sufficiently  to  this  matter,  when 
they  recommended  widening  the  surface  only  of  small  canals  in 
order  to  give  a greater  facility  of  trackage. 

In  our  English  canals,  the  usual  size  of  boats  supposed  fit 
for  the  navigation  of  rivers  and  canals  alternately,  is  one  of  14 
feet  beam.  Where  the  canals  arc  intended  also  to  lie  used  by 
coasters,  greater  widths  arc  adopted.  Thus  the  Forth  and 
Clyde  Canal  admits  vessels  of  19  feet  beam  ; and  the  Caledo- 
nian canal,  which  is  a canal  of  transit  for  sea-going  ships,  ad- 
mits vessels  of  39  feet  wide  ; but  in  the  great  majority  of  ran, 'll 
navigations  in  England,  a much  smaller  width  has  been  adopt, 
ed.  Seven  feet  beam  has  been  the  usual  size  in  the  central 
canals,  and  still  narrower  boats  have  been  proposed  ; but  they 
become  liable  to  many  incouvenienrics,  and  can  only  be  em- 
ployed in  the  transport  of  very  heavy  substances,  such  as  ores 
or  minerals.  The  narrow  boat  has  the  advantage  of  being 
navigated  with  more  ease,  and  of causing  less  expense  in  lock- 
gates,  bridges,  See# 

Length  and  Uteadlh  of  Lotkt. — The  length  and  brcndlh  of 
lock  chambers  ought  to  be  necessarily  regulated  by  the  form 
of  the  boats  that  arc  to  pass  upon  the  canals.  It  is  common 
to  make  this  kind  of  boats  longer  and  narrower  than  those  of 
rivers,  which,  on  account  of  the  small  depth  of  water  found  in 
some  places,  are  obliged  to  be  made  as  fiat  as  possible.  In 
canals,  on  the  contrary,  wo  arc  able  to  give  a considerable 
depth  to  the  water,  but  we  do  not  give  them  great  breadth,  so 
that  there  may  be  less  evaporation,  less  earth  to  be  removed, 
and  less  ground  to  be  occupied.  There  is  commonly  no  more 
breadth  given  to  canals  than  what  is  necessary  for  enabling 
two  bonis  to  navigate  with  ease  beside  each  other,  and  even  in 
the  difficult  parts,  such  as  those  which  are  cut  in  rack,  there  is 
often  no  more  breadth  given  than  what  is  necessary  to  pass  a 
single  boat,  only  some  places  arc  made  wider,  at  which  one 
boat  may  lie  by,  while  another  one  passes  in  an  opposite  direc- 
tion. Besides,  a principal  object  in  making  use  of  narrow  boats 
on  navigable  canals,  is  to  diminish  the  breadth  of  the  lock-gates, 
which  wear  longer,  and  are  more  easily  worked,  than  when  they 
are  broad.  Narrow  boats  are  also  more  easily  drawn  than 
iliuse  which  arc  wider  and  shorter.  But  what  ought  principally 
to  regulate  thu  width  and  breadth  of  locks  arc  tho  dimensions 
of  those  in  the  canals  already  executed,  and  through  which  the 
boats  of  the  new  canal  may  have  to  pass. 

Coehorn,  in  his  fortification,  has  given  a very  ingenious  con- 
struction for  a retaining  wall.  His  designs  were  intended  fur 
tlio  soil  of  Holland,  where  stone  is  not  to  be  found,  and  it  be- 
hoved him  to  he  as  sparing  of  masonry  as  possible.  Ills  wall 
is  only  three  feet  thick,  battering  considerably  in  front,  and 
leaning  nearly  as  much  behind,  supported  by  long  and  thin 
counterforts,  which  arc  connected  together  by  two  rows  of 
arches,  one  over  the  other;  and  also  by  two  walls  arched  hori- 
zontally against  the  earth.  The  intervening  spaces  are  filled 
with  grnvcl  and  splinters  for  the  purposes  of  defence,  which  is 
also  the  reason  of  his  counterforts  being  made  so  long,  and 
connected  by  double  walls.  Coehorn  does  not  give  this  as  his 
own  invention,  though  he  describes  it  very  carefully,  but  us  hav- 
ing been  adopted  by  him  from  some  older  German  authors. 

Gauthey,  a civil  engineer  in  tho  French  service,  who  con- 
structed the  canal  of  Cbarolois,  or  of  the  Centre,  about  thirty 
years  ago,  has  published  a very  sensible  paper  on  the  subject 
of  walls,  in  tho  Memoirs  of  the  Academy  of  Dijon.  After  criti- 
cising the  theories  of  Couplet  and  others,  given  in  the  Trans- 
actions of  the  Academy  of  Paris,  and  the  profiles  of  Bclidor 
and  Vauban,  he  proceeds  to  shew,  by  experiments  made  with 
sand  and  shot  against  a smooth  plane,  that  the  pressure  acts 
at  thu  centre  of  gravity,  or  one-third  of  tho  height  of  the  wall, 


and  is  the  same  whatever  be  the  slope  ; that  in  a plumb  wall, 
if  the  height  of  the  wall  be  three  times  the  acting  power  of  the 
earth,  and  base  phs  of  the  height,  there  is  an  equilibrium 
against  oversetting.  The  acting  power  in  practice  is  one  fourth 
of  the  weight  of  the  triangle  of  the  earth,  with  a slope  of  45°, 
or  one-half  of  the  square  of  the  wall. 

He  then  shews,  that  retreats  on  the  back  of  the  wall  may  be 
made,  so  as  to  take  ofT  nil  acting  power,  and  that  a wall  of  2 
feet  thick,  and  30  high,  battering  A*  with  counterforts  of  3 by  4, 
and  18  axuiidcr,joincd  by  two  arches  of  2 ft.  thick,  is  abundantly 
strong.  Such  a wall  ho  employed  with  success  for  one  of  the 
quays  of  the  Saone  ; and  it  is  evident,  that  tho  saving  of 
masonry  compared  with  the  common  construction  is  immense. 

But  in  the  walls  of  locks  more  must  be  attended  to  than  tho 
pressure  of  the  earth  alone.  A film  of  water  inserted  between 
the  back  of  the  wall  and  the  earth,  will  act  hydrostatically 
against  each  of  them,  will  counteract  the  aid  which  might  bo 
derived  from  friction,  and  if  the  lock  be  emptied  in  that  state, 
may  overset  the  wall  inwards.  But  tho  hydrostatical  pressure 
of  the  water  within  the  lock  can  hardly  do  any  harm,  seeing 
the  motion  or  the  wall  must  be  prevented  by  the  resistance  of 
the  earth  behind  ; hence,  the  utility  of  counterforts  behind  the 
wall,  is  mainly  that  of  cutting  off  the  communication  between 
one  portion  of  surh  a film  of  water  and  another,  so  that  the 
action  being  confined  to  a smaller  space  is  the  less  dangerous, 
as  the  wall  also  derives  a kind  of  abutment  from  the  coouter- 
forts.  The  upper  part  of  the  lock-wall,  so  far  as  the  water 
rises  and  falls  thereon,  is  (unless  water  be  very  abundant) 
usually  made  perpendicular,  its  thickness  therefure  mast  be 
so  calculated  as  to  resist  the  pressure  of  water  of  equal  depth, 
and,  taking  the  specific  gravity  of  stone  as  2}  times  that  of 
water,  this  thickness  will  be  the  depth  multiplied  into  0305,  or 
a little  more  than  I,  and  one  half  the  depth  will  bo  sufficiently 
ample  in  any  ease. 

The  lower  portion  of  the  lock  may  bo  suited  to  the  shape  of 
the  vessels  which  navigate  through  it.  and  therefore  it  will  per- 
mit the  wall  to  he  made  with  a considerable  batter,  or  slope  to 
tho  front,  by  which  means  the  point  of  conversion  being  farther 
removed  from  the  ccntro  of  gravity  of  tho  wall,  the  stability 
will  be  considerably  increased  w ilhout  an  increase  of  materials  ; 
but  it  must  be  observed,  ihat  (he  point  of  conversion  itself  mast 
be  sufficiently  secured.  To  prevent  sliding,  it  ought  to  be  in- 
serted some  way  into  the  ground  of  the  foundation.  If  built 
upon  a timber  platform,  it  ought  to  be  provided  with  an  abut- 
ment; and  if  upon  piles,  they  ought  to  be  driven  in  the  direc- 
tion of  the  thrust,  which  will  he  nearly  that' of  the  face  of  the 
wall.  Now,  as  the  opposite  wall  of  the  lock  requires  the  same 
precautions,  and  its  action  is  directly  in  face  of  the  other,  by 
joining  the  bottom  of  the  walls  by  an  inverted  arch,  we  not 
only  destroy  the  horizontal  thrust,  but  also  extend  the  foun- 
dation, which,  in  the  case  of  soft  ground,  becomes  of  great  im- 
portance. Tlic  inverted  arch  has  been  much  employed  in  this 
situation  by  our  late  British  engineers.  On  the  Continent, 
we  believe  it  is  still  the  practice  to  rely  on  a platform  of 
timber,  or  even  a simple  Hat  pavement,  especially  where 
the  ground  is  firm.  See  (he  figures  of  the  locks  for  the 
Canal  of  Burgundy,  figs.  1 and  3 of  the  Plate. 

In  the  timber  countries,  as  Russia,  America,  and  even 
Holland,  where  stone  is  scarce,  there  arc  locks  of  which  not 
only  the  floor  hut  even  the  sides  are  constructed  of  wood.  In 
such  eases,  the  thrust  of  the  opposite  sides  are  sometimes 
made  to  balance  each  other  by  cross  pieces  over  tho  lock, 
plaoed  between  the  upright  posts  which  support  tire  planking 
of  the  sides.  Instances  of  this  may  he  seen  on  the  river  Lea, 
but  the  practice  is  not  certainly  to  be  recommended. 

This  will  tend  to  float  tho  lock  upwardslike  a ship,  and  unless 
the  weight  of  the  side-watts  be  sufficient  to  counteract  this,  the 
bottom  or  floor  will  give  way,  or  be  blown  up,  as  is  tho  techni- 
cal phrase.  The  floatation  of  a timber  floor  will  aid  this  ope- 
ration, while  the  weight  of  an  inverted  arch  will  to  a certain 
extent  resist  it.  This  forms  one  of  the  greatest  objections 
to  timber  locks,  and  in  them  it  is  perhaps  advisable  that  the 
dams  of  sheet  piles  should  not  be  brought  below  the  uppergates; 
but  as  hII  locks  must  at  times  be  emptiod  for  the  purpose  of 
repairs,  Sec.  we  have  still  the  head  of  water  of  the  lower  pond, 
or  ordinary  depth  of  navigable  water,  to  be  resisted.  The  floor 
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therefore  must  be  carried  a considerable  way  into  the  land, 
and  (hereby  loaded  by  the  adjoining  earth  ; or,  if  built  within 
a river,  it  must  be  kept  down  with  stones,  fee.  laid  over  the 
cross  beams  projecting  on  each  side.  This  is  the  construction 
of  a lock  on  the  Witigra  canal.  Or  the  floor  and  sides  may 
be  bolted  to  piles  driven  as  firm  ns  possible  into  the  bottom, 
thereby  as  it  were  nailing  the  lock  to  the  ground.  The  float- 
ation of  the  lock  and  weight  of  the  side-walls  will  counterba- 
lance each  other  when  the  section  of  the  masonry  in  the  walls 
and  bottom  is  two-thirds  the  area  of  the  open  space  of  the  lock. 
Plate  11.  fig.  10.  The  average  thickness  of  the  walls,  therefore, 
where  there  is  no  invert,  would  require  to  be  one-third  of  the 
width  of  the  lock.  Where  there  is  an  invert,  the  thickness  will 
be  much  less,  but  may  be  readily  found  from  the  above.  Brick 
walls  would  of  coarse  requite  a greater  thickness  than  those  of 
stone;  and  here  we  may  perceive  the  importance  of  those 
means  by  which  the  weight  of  the  adjacent  earth  is  made  to 
rest  upon  the  buck  of  the  wall,  for  we  thereby  obtain  sn  addi- 
tional counterpoise  against  the  floatation  without  expense. 
Puddling  behind  the  walls  is  therefore  resorted  to  with  great 
propriety.  See  fig.  11.  Plate  II. 

It  is  needless  in  this  place  to  he  more  minute  in  the  calcu- 
lation for  the  thickness  of  the  walls  ; the  principle  may  be  easily 
understood  and  applied  when  wanted.  Besides,  with  respect 
to  locks,  it  is  rather  an  extreme  case,  as  they  ore  rarely  expos- 
ed to  greater  differences  of  pressure  than  tbe  ordinary  rise  of 
the  navigation.  For  tide-locks,  and  graving-docks,  however, 
it  is  of  high  importance  to  guard  against  tbe  hydrostatic  pres- 
sure on  tbe  bottom  ; and  serious  accidents  have  takeo  place 
where  it  lias  not  been  sufficiently  attended  to.  We  proceed 
therefore  with  the  practical  construction  of  the  lock  itself.  The 
site  and  dimensions  of  the  lock  being  determined,  the  first  ob- 
ject is  the  excavation  of  the  loek-pit,  or  place  for  the  foundation. 
In  small  canals  and  navigations  carried  above  tbe  level  of  the 
neighbouring  valleys,  this  is  seldom  attended  with  any  difficul- 
ty, the  excavation  being  in  most  cases  level  free  for  drainage  ; 
but  in  great  locks  connected  with  rivers,  lakes,  or  the  sea,  it 
is  often  necessary  to  go  to  a considerable  expense ; and  in 
many  cases,  all  the  resources  of  hydraulio  engineering  are  re- 
quired to  keep  the  excavation  clear  of  water,  or,  when  that  is 
impracticable,  to  mako  a foundation  independent  of  it. 

The  varieties  of  soil  and  situation  render  it  impossible,  in 
such  a work  as  this,  to  give  general  rules  for  proceeding  in  all 
cases.  We  have  already  given  some  general  principles  under 
the  article  Bridge,  which  will,  we  believe,  be  most  useful  for  tbe 
young  engineer,  even  in  constructing  canals.  Several  good 
examples  of  lock  making,  that  occurred  in  the  construction  of 
the  Caledonian  Canal,  shall  now  be  produced. 

Caledonian  Canal. — Locks. — Tbe  Caledonian  Canal  is  not  only 
constructed  on  an  unusually  large  scale,  but,  in  consequence 
of  various  localities  in  the  situation  of  its  works,  it  affords  much 
practical  information  to  the  civil  engineer.  Some  of  the  most 
important  instances  arc  in  regard  to  tbe  sea-lock  at  each  extre- 
mity of  the  navigation  ; also  that  which  is  placed  at  the  upper 
or  south-western  end  of  Loch  Ness  at  Fort  Augustus. 

With  regard  to  the  lock  at  the  north-east  extremity. — The 
shore  of  Loch  Beauty,  where  the  canal  was  to  be  connected 
with  the  tideway  at  Clachnacarry,  near  Inverness,  being  very 
flat,  it  was  necessary  to  carry  the  canal,  by  artificial  embank- 
ments, above  400  yards  from  high  water  mark  into  the  sea.  in 
order  to  obtain  20  fert  of  water  upon  and  without  the  lock  sills, 
at  high  water  of  neap  tides.  But  this  shore  consisting  of  soft 
mud,  into  which  an  iron  rod  was  easily  pressed  to  the  depth  of 
55  feet,  it  became  doubtful  whether  a sufficiently  substantial 
cofferdam  could  he  constructed  of  timber,  and  also  if  any  plat- 
form could  be  made  equal  to  support  the  weight  of  masonry 
unavoidable  in  a lock  of  180  feet  in  length,  40  feet  in  clear 
width,  having  20  feet  of  water,  besides  a rise  of  8 feet.  Upon 
duly  considering  all  the  circumstances,  a new  mode  occurred 
to  the  conductors  of  that  work,  and  that  was,  by  uniting  the 
two  earthen  banks  which  were  projected  from  the  shore,  at  the 
place  where  the  site  of  the  lock  was  fixed,  so  as  to  form  a solid 
mound  over  all  the  space  which  the  lock  would  oceupy  ; and 
this  was  done  for  the  purpose  of  squeezing  out  the  water  and 
consolidating  the  mud,  by  laying  on  a greater  weight  than  tbe 
masonry  of  the  lock  : this  was  accordingly  carried  into  effect. 

73. 


IBy  the  latter  end  of  the  year  1800,  the  mound  was  carried  out 
to  the  necessary  length,  breadth,  and  bright,  and  during  its  con- 
struction had  sunk  about  11  feot.  A great  quantity  of  stone 
was  then  laid  upon  the  space  the  lock  w as  to  occupy,  and  levels 
taken  to  ascertain  the  precise  height  of  the  banks;  in  this 
state  matters  were  suffered  to  remain  for  about  six  months, 
until  August  1810,  when,  having  found  that  no  farther  sinking 
had  taken  place,  the  excavation  fortbo  lock-pit  was  commenced 
in  the  before  mentioned  artificial  mound  ; a chain-pump,  worked 
by  six  horses,  kept  the  pit  dry  when  snnk  to  16  feet  in  depth. 
At  that  time  a steam-engine,  of  nine-horse  power,  was  erected, 
by  which  the  water  was  commanded,  and  the  excavation  of  the 
luck-pit  was  completed  in  June  1811.  Before  getting  down,  to 
about  30  feet  below  the  level  of  high  water  ordinary  springs,  it 
was  necessary  to  penetrate  into  the  compressed  mud  about  8 
feet,  and  the  small  portions  of  water  which  filtrated  through  the 
surrounding  mounds  of  earth  (in  which  puddle  walls  had  been 
carried  up)  was  conducted  in  small  gutters  along  the  top  of 
the  compressed  mod  to  the  pump-well.  As  soon  as  the  lock- 
pit  had  been  excavated,  rubble  masonry,  with  lime  mortar, 
was  laid  about  two  feet  in  thickness  in  the  middle  of  the  lock- 
chamber,  and  increasing  to  about  6 feet  at  each  side ; upon 
this  the  side-walls  were  founded,  and  brought  up  to  the  level  of 
tbe  top  of  the  compressed  mud,  and  then  the  inverted  arch  of 
squared  masonry  was  put  in,  and  the  side-walls,  counterforts, 
recesses,  and  wings,  carried  regularly  op  ; the  masonry  of  the 
bottom  part  was  carried  on  by  short  lengths  of  aboat  6 yards 
at  one  time,  in  order  to  prevent  the  compressed  mud  again 
softening  and  being  squeezed  together  in  the  open  space.  The 
above  meutioned  mud  was  found  to  be  readily  penetrated  by 
piles,  but  when  these  were  suffered  to  remain  a few  hours,  no 
power  could  move  them-  The  masonry  of  the  lock  waj  very 
successfully  completed  in  August,  1812;  the  gates  were  after- 
wards put  up,  and  the  lock  has  been  worked  for  several  years. 
The  whole  is  now  in  a very  perfect  state. 

Corpaeh  Lock.— The  circumstances  under  which  the  lock  at 
the  south-western  end  of  this  navigation  w as  constructed,  differ 
greatly  from  what  we  have  just  described.  It  was  found  ne- 
cessary to  connect  the  canal  with  the  tide-way  in  Loch  Eil,  at 
Corpaeh,  on  the  north-west  side  of  the  rock,  situated  about  100 
yards  from  high  water;  this  rock  was  covered  at  tbrcr-fourtb* 
flood  : and  the  lock  was  to  be  advanced  so  far  into  tbe  sea,  as 
to  admit  of  the  sill  being  laid  upon  the  rock,  where  there  should 
be  30  feet  of  water  upon  it  at  high  water  neap  tides.  For  this 
purpose,  water-tight  monodx,  faced  with  stone,  were  carried 
from  the  shore  to  beyond  the  extremity  of  the  lock  site.  Be- 
tween the  extremity  of  these  mounds,  a wooden  cofferdam 
was  constructed.  The  clearing  away  the  gravel,  sand,  and 
mud,  tbe  fixing  the  main  piles  firmly  in  the  rock,  and  placing 
the  wooden  frames  correctly  in  their  proper  places,  were  ope- 
rations of  considerable  difficulty ; but  the  success  which 
attended  a work  of  this  magnitude  and  exposure,  renders  this 
mode  deserving  the  attention  of  persons  engaged  in  similar,  or 
even  inferior  undertakings.  Under  the  article  Bridge  foun- 
dations, we  have  minutely  detailed  every  step  of  the  process, 
and  it  would  he  an  unnecessary  repetition  to  introduce  the  de- 
scription here;  we  therefore  presume  it  will  be  sufficiently  satis- 
factory to  refer  to  that  article.  Only,  it  may  ho  farther  observ- 
ed, that  when  the  water  bad  been  excluded,  and  the  rock  exca- 
vated, no  inverted  arch  was  necessary. 

Fort  Augustus  Lock.— Tbe  ground  upon  which  tbe  five  con- 
nected locks  at  Fort  Augustus  were  to  be  placed,  consisting  of 
coarse  open  gravel,  and  the  lowermost  of  these  requiring  to  be 
cunstructed  so  as  to  admit  20  feet  of  water  upon  the  lower 
gate-sills  at  the  lowest  slate  of  the  water  in  Loch  Ness  ; and 
the  large  river  Oich,  running  upon  the  same  sort  of  gravel, 
and  close  along  the  site  of  the  lock,  rendered  it  an  arduous 
task  to  keep  very  large  lock-pits  clear  of  water  ; for  the  rise  of 
these  locks  being  only  8 feet,  tho  foundations  of  tbe  second 
and  third  loeks  were  also  considerably  incommoded  by  water. 
This  site  for  these  locks  being  by  moch  the  most  eligible  for 
the  navigation,  it  was  absolutely  necessary  to  endeavour  to 
surmount  these  natural  obstacles.  Tbe  first  step  was,  in  1814, 
to  turn  tho  whole  of  the  river  Oich  to  tbe  northernmost  side  of 
a small  island,  and  occupy  part  of  the  south  channel  by  the 
locks.  A trial-pit  was  next  to  be  sunk;  and,  by  means  of  a 
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small  steam-engine,  of  about  six  horse-power,  it  was  carried  to 
tbc  depth  of  18  feet;  but  here  the  water  overpowered  it.  A 
pump-well  was  then  begun,  and  an  engine  or  JO  horse-power, 
which  bad  previously  been  provided,  was  erected.  It  com- 
menced working  in  August,  1*10,  and  the  excavation  of  the 
lock-pit  was  carried  on  with  all  possible  energy.  It  was  con- 
tinued as  long  as  the  flood-waters  of  the  Oicb  would  permit — 
was  again  commenced  as  soon  as  the  state  of  the  river  would 
admit,  in  1817,  and  during  that  summer  and  autumn,  the  whole 
masonry  of  tbo  lock,  bottom,  and  wings,  and  the  forebay,  were 
got  in;  but.  in  order  to  command  the  water  effectually,  the 
engineer  had,  during  that  time,  caused  to  be  erected  a third 
engine,  of  about  nine  horse-power,  w hich  happened  also  to  be 
in  readiness  ; and  when  the  excavation  was  upwards  of  2 fret 
below  the  surface  of  Loch  Ness,  and  the  whole  of  the  gravel 
still  coarse  and  open,  the  power  of  all  tho  three  engines  was 
required.  These  lock-pits  being  sunk  directly  into  a mass  of 
gravel,  no  cofferdam  could  be  of  any  service.  Under  the  in- 
verted arch  and  side  walls  of  the  lock,  chamber,  &c.  rubble 
masonry  of  a sufficient  thickness  was  constructed ; but  it  was 
here  laid  upon,  and  mixed  with,  abundance  of  moss,  and  this 
was  done  in  order  to  prevent  any  shifting  sand  from  perco- 
lating. At  the  latter  end  of  the  working  season  of  1818, 
the  whole  masonry  of  the  lowermost  lock  had  been  built, 
also  the  Inverted  arch,  and  14  feet  in  height  of  the  side 
walls  of  the  second  lock  ; and  likcwiso  tho  inverted  arch,  and 
6 feet  of  the  walls  of  the  third  lock  ; so  that,  except  for  the 
purpose  of  putting  up  (he  gates,  there  could  he  no  farther  occa- 
sion for  employing  the  steam-engines  at  Fort  Augustus,  and 
every  risk  was  at  an  end.  In  these  three  lucks,  there  has, 
therefore,  been  afforded,  cases  of  soft  mud.  hard  rock,  and 
very  loose  gravel,  as  foundations  for  very  large  locks.  Fur 
their  form  and  dimensions,  sec  Plate  II.  figs.  6.  10.  and  II. 

The  sheet  piles,  or  plank  piles  heretofore  alluded  to,  being 
of  frequent  use  in  hydraulic  architecture,  may  be  as  well 
described  in  this  place.  They  are  sawn  out  of  a thickness 
proportional  to  the  strain  they  are  intended  to  bear.  The 
points  are  gradually  sharpened  so  as  to  have  a bevel  or 
chamfer  to  one  side  only,  so  that  in  driving,  each  may  be  forced 
close  against  the  preceding  one ; still  farther  to  secure  the 
seam  or  joint  against  the  transpiration  of  water,  it  is  not  un- 
common to  groove  the  piles  on  one  edge,  and  make  a 
ridge  or  feather  on  the  other  to  fit  these  grooves,  so  that 
the  piles  are,  in  driving,  preserved  in  the  same  plauc. 
Lastly,  to  save  timber,  the  pile  is  frequently  grooved  on  each 
side,  and  a slip  or  feather,  whioh  may  he  of  harder  wood, 
driven  in  between,  so  as  to  enter  both  grooves.  The  plank 
piles  are  preserved  in  position,  by  being  spiked  to  sills,  or 
horizontal  beams  of  timber,  extending  in  the  line  of  the  pro- 
osed  sheet  plank  piling,  and  fastened  to  stout  upright  piles  of 
aulk,  placed  at  certain  distances  in  ibe  same  line,  called 
gauge  piles. 

In  the  construction  of  a lock,  one  of  tho  earliest  objects  of 
attention  is  the  platform  on  which  the  gates  aro  to  traverse.  It 
is  usually  formed  of  limber.  A stout  floor  of  plank  is  spiked 
or  treo-nailcd  down  upon  sills,  or  transverse  beams,  wbieh  arc 
laid  across  the  lock,  and  their  extremities  built  into  tbc  walls,  j 
Tho  scantling  of  tho  sills  and  plank  are  proportioned  to  the 
fatigue  they  have  to  undergo.  In  great  locks,  there  are  usually 
two  rows  of  w hole  baulk  in  thickness,  laid  close  together  over 
the  whole  floor,  carefully  bedded  in  a mass  of  water-tight  rubble 
masonry;  and,  when  the  foundation  is  doubtful,  longitudinal 
ground  sills  are  laid  below,  then  resting,  if  need  be,  on  piles 
driven  to  a proper  depth.  A row  of  grooved  sheet  piles  is 
driven  across  the  lock  at  the  upper  and  lower  end  of  this  plat- 
form, and  the  floor  is  carefully  caulked  to  prevent  any  transpi- 
ration of  water. 

On  this  platform  the  sill  of  the  lower  gates  is  placed  ; its  con- 
struction is  that  of  tie  beam  and  two  rafters,  having  the  angle 
or  curve  of  the  lock  gates  ; and  as  it  has  the  thrust  of  tho  water 
to  withstand,  care  most  be  taken  to  give  it  sufficient  abutment. 
The  platform  of  the  upper  gates  is  constructed  in  all  respects 
similar  to  the  lower.  The  sheet  piling  at  the  lower  side  is  un- 
necessary ; but  care  must  be  taken  that  the  breast-wall  or  step 
of  the  lock  be  made  water-tight,  and  carefully  puddled  upou 
the  upper  side.  To  prevent  also  its  receiving  any  derange- 


ment from  the  blows  of  boats,  &c.  it  is  necessary  to  lay  a 
wooden  curb  along  the  coping  of  this  breast-wall. 

In  Ireland,  Umber  has  been  sparingly  used  in  the  construc- 
tion of  locks ; good  stone  and  mortar  are,  in  general,  easily 
procured  there.  Tbe  platform  for  Uie  gates  is  made  of  hewn 
stone.  The  sill  is  of  hewn  stone,  set  on  edge,  and  usually  two 
feet  deep,  supported  on  the  lower  side  by  a horizontal  arch, 
which,  at  the  upper  gates,  forms  the  coping  of  the  breast  of  the 
lock;  and,  to  resist  blows  from  vessels,  the  key-stone  of  this 
arch  is  supported  by  two  struts  of  horizontal  flagging  passing 
to  the  sides  of  the  lock,  or  by  a counter  arch  in  the  hewn  pave- 
ment of  the  platform. 

In  constructing  the  side  walls,  a recess  is  made  on  each  side, 
to  permit  the  gates  to  fall  back  out  of  the  way  of  vessels ; and  it  is 
not  uncommon  to  make  those  for  the  upper  gates  act  as  waste- 
weirs  or  overfalls,  to  discharge  tbc  superfluous  water  of  the 
canal  into  the  paddle  holes.  These  paddle  boles  are  conduits  of 
stone  or  brick,  usually  of  a circular  form,  and  about  18  inches 
diameter,  by  which  the  water  of  the  upper  level  is  conveyed 
into  the  lock  chamber.  From  the  lock  it  is  usually  oonveyed 
into  tbo  lower  level  through  sluices  or  paddles  formed  in  the 
gales,  below  the  level  of  the  lower  water;  but,  in  the  upper 
gates,  this  is  seldom  practicable,  for  the  breast  of  the  lock  being 
commonly  higher  than  the  lower  level,  a cascade  would  thereby 
be  formed  in  the  lock,  which  would  be  troublesome  or  danger- 
ous to  the  vessels. 

The  conduits  or  paddle  holes  from  each  side  are  sometimes 
united  at  the  hack  of  the  breast-wall,  and  discharge  themselves 
through  that  into  the  lock.  At  other  times  they  enter  the  lock 
separately  in  each  side.  In  either  case,  the  low  level  is  pre- 
served hack  to  the  place  of  entry,  and  the  water  is  then  per- 
mitted to  fall  down  on  a flat  surface  in  the  conduit,  so  as  to 
break  its  progressive  force  as  much  as  possible.  The  paddle 
itself  is  usually  a square  of  cross  planked  wood,  sliding  up  and 
down  in  a rabbeted  frame  of  timber,  Gxed  in  tbe  stone  mouth 
of  the  conduit  or  paddle  hole.  The  lateral  pressure  of  tbc 
water  makes  it  adhere  closely  to  the  frame,  so  that  it  is  neces- 
sary not  only  to  make  it  run  with  the  grain  of  the  wood,  bat 
also  to  have  a considerable  power  to  move  it.  This  is  doue  by 
a crank  and  pinioD,  working  into  a toothed  rack,  which  is  fixed 
on  a bar  or  handle,  rising  from  the  paddle  up  to  tbe  top  of  the 
bank  or  gate.  Sometimes  screws  arc  used  instead  of  rack  and 
pinion,  and  various  other  ingenious  contrivances  have  been 
proposed,  so  as  to  make  tbe  paddle  turn  on  an  axis,  either  in  its 
own  plane,  or  at  right  angles  thereto,  like  scouriog  gates,  &c. 
One  of  tbe  simplest  modes  we  have  seen  of  getting  rid  of  the 
hydrostatic  pressure  and  friction  was  proposed  by  Mr.  John 
Duncombe,  viz.  to  make  the  entrance  or  mouth  of  tbe  paddle 
hole  a horizontal  circular  opening,  and  stop  it  by  an  open 
cylinder  ground  to  fit  it,  and  rising  of  the  same  diameter  to  the 
surface,  where  it  could  he  lifted  by  a lever  or  other  means,  like 
the  waste  pipe  employed  in  some  cisterns.  Tbe  waste  water 
of  the  canal  would  of  course  escape  over  the  upper  lip  of  the 
cylinder,  and  pass  along  tbo  paddle  holes  as  usual.  Such  a 
cylinder  may  be  made  of  wood  or  iron. 

The  hollow  quoins  arc  upright  circular  grooves  wrought  in 
the  side  walls  at  the  extremities  of  the  sills;  they  serve  as  a 
binge-plnce  for  the  gate,  the  upright  post  of  which  that  turns 
in  them  is  named  the  heel  of  the  gate;  the  opposite  posts 
which  abut  against  each  other  arc  called  the  head. posts.  The 
heel-posts  are  retained  in  their  places  by  a pivot  or  gudgeon 
at  bottom,  turning  in  a cup  set  in  the  stone,  and  sometimes  the 
reverse,  the  cup  being  set  in  the  heel-post.  The  upper  part  of 
the  post  is  embraced  by  an  iron  strap  or  collar,  which  is  carried 
back  some  way  into  the  side  wall,  and  firmly  secured.  Tbc 
hollow  quoins  are  commonly  cut  out  of  large  scantlings  of 
stone,  or  brick  is  moulded  for  the  purpose,  and  cast-iron  has 
also  been  employed  on  tbe  Caledonian  canal.  Tbe  exterior 
portion  of  the  lock  above  the  upper  and  below  the  lower  gates, 
are  named  the  forebay  and  tailbay  of  the  lock.  The  side  walls 
are  then  made  to  splay  away  outwards  to  the  usual  breadth  of 
the  canal,  so  as  to  facilitate  the  entrance  of  vessels,  and  still 
farther  to  guide  them ; there  aro  not  unfreqoently  fender 
beams,  supported  on  piles,  continued  to  some  distance  above 
and  below  the  lock,  and  running  into  the  bank  on  either  side. 

Strapping-posts  are  also  used  to  check  the  way  of  tbe  boats 
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jo  entering  (ho  lock  ; and,  in  the  passage-boats  on  the  canals  I 
in  Ireland,  a broad  shield  of  iron  is  placed  on  each  side  of  the 
steui.  and  dropped  under  the  quarter  when  the  boat  approaches  ] 
a lock.  It  is  readily  hauled  up  again  when  the  boat  gets  under 
way.  It  is  the  invention  of  Mr.  Sisson  Darling,  late  secretary 
to  the  Grand  canal. 

Lock-gates  are  framed  usually  of  timber,  though  iron  is  also 
used  in  some  of  the  small  canals  in  England,  and  has  lately 
been  introduced  in  framing  the  large  gates  for  tho  Caledonian 
canal.  Tbe  head  and  heel-posts  are  connected  by  cross-beams 
or  rails  turned  therein;  the  npper  and  lower  hers  are  firmly 
attached  by  straps  and  bolts,  and  the  whole  planked  over, 
usually  in  an  oblique  direction,  by  way  of  giving  an  additional 
stay  to  tbe  framing.  The  head-posts  must  be  brought  truly  to 
the  angle  of  abutment.  If  of  iron,  they  have  a ribband  of 
timber  bolted  thereon,  to  soften  the  blows  they  receive.  The 
heels  must  be  wrought  to  a circular  form  to  fit  the  hollow 
quoin,  into  which  the  pressure  of  the  water  will  force  them 
home.  Tbe  upper  bar  of  the  gate,  in  small  canals,  is  usually 
continued  a considerable  way  beyond  the  heel-post,  and  left  as 
heavy  as  possible,  or  is  loaded  so  as  to  form  a counterpoise  to 
tho  weight  of  the  gate,  and  a lever  for  opening  it.  In  great 
locks,  capstans  arc  employed  to  work  chains,  leading  to  the 
middle  of  tbe  bead-post  on  either  side.  Various  other  con- 
trivances have  been  adopted  for  opening  and  shutting  the 
gates  of  large  locks.  In  llollnod,  a boom  or  spar  is  commonly 
attached  to  tbe  head-post,  and  brought  over  a windlass  on  the 
lock-wall,  a little  above  tbe  gate  ; a rope  is  made  fast  to  the 
end  of  the  spar,  and  taking  two  or  three  turns  on  tbe  windlass, 
tbe  spar  end  is  carried  to  tbe  other  end  of  the  spar,  which 
thus,  by  means  of  the  windlass,  is  made  either  to  open  or  shut 
the  gale.  At  Antwerp,  the  French  have  employed  a rack-bar 
of  wrought  iron  nearly  in  the  same  way.  These  heavy  gates 
have  usoally  a roller  or  truck-wheel  placed  under  the  foot  of 
the  bead-post,  and  ronning  on  a qnadrantal  railway  of  iron,  to 
facilitate  their  motion.  With  the  same  view,  also,  attempts 
have  been  made  to  give  floatation  to  heavy  gates-  In  Sweden, 
some  gates  were  made  for  the  dock  of  Carlscrona,  which  were 
to  aiuk  into  a deep  recess,  and  rise  when  wanted  by  the  ad- 
mission of,  and  again  pumping  out  of,  a quantity  of  water,  on 
the  principle  of  the  machine  called  the  camel.  At  the  dock  of 
Monnikeodam  is  the  best,  and  we  believe  the  oldest,  boat-gale 
now  in  use.  It  has  three  parallel  keels,  which  fit  into  grooves 
in  the  side  walls,  and,  by  admitting  water,  and  extracting  it 
again,  it  is  made  to  sit  down  in  its  place,  or  float  up  so  as  to 
bo  removed  when  necessary ; but  though  such  vessels  are 
peculiarly  useful  as  stop-gates,  or  for  docks,  (hey  are  not  well 
adapted  to  a constant  or  mocli  frequented  navigation. 

Reservoirs.— Tbe  mode  of  supplying  a canal  plentifully  with 
water,  being  essential  to  it*  prosperity,  it  generally  employs 
the  attention  of  the  engineer,  previous  to  determining  the  most 
advisable  line.  When  it  is  necessary  to  establish  a navigable 
communication  between  separate  valleys  or  basins  of  country, 
and  where  a double  lockage  is  unavoidable,  the  summit  which 
divides  them  is  generally  too  high  to  permit  a regular  supply 
of  water  being  drawn  directly  from  the  streams  on  cither  side  ; 
or  lliese  streams  are  not  unfrequcntly  appropriated  to  the  ser- 
vice of  mills  and  manufactories,  as  in  the  cases  of  the  Langue- 
doc canal  in  France,  the  Grand  Junction  and  many  others  in 
England,  and  the  Forth  and  Clyde  canal  in  Scotland.  Under 
these  circumstances,  it  becomes  necessary  to  collect  the  flood- 
waters  of  the  adjacent  higher  grounds  into  proper  reservoirs, 
to  be  drawn  off  as  occasion  may  require.  The  choosing  a pro- 
per situation  for  a great  reservoir,  requires  all  the  skill  of  the 
engineer.  Much  must  always  depend  upon  local  circum- 
stances, but  some  of  the  principal  objects  to  he  had  in  view, 
are,  1st.  That  the  reservoir  should  be  sufficiently  low  to  collect 
the  flood-waters  from  an  ample  surface  of  country.  2d.  It 
should  be  so  high  as  to  enable  all  the  water  it  contains  to  he 
drawn  into  tho  summit  of  the  canal.  3d.  It  is  desirable  that 
tbe  basin  to  be  laid  under  water,  should  contract  towards  its 
lower  extremity,  so  as  to  require  a comparatively  short  em- 
bankment or  bead;  and  this  head  should  be  placed  upon  a 
substantial  foundation.  4th.  It  is  very  important  that  the  bot- 
tom and  aides  of  the  reservoir  should  be  naturally  impervious 
to  water,  otherwise  much  trouble  and  expense  will  be  required 


to  render  them  so,  by  artificial  means.  5tb.  The  dimensions 
of  the  embankment  will  be  regulated  by  its  height,  and  tho 
naturo  of  the  materials  with  which  it  is  to  be  constructed.  It 
is,  however,  usual  to  assume  the  height  of  the  top  bank  to  be 
from  three  to  four  yard*  above  top  water  when  the  reservoir  ia 
full;  (he  breadth  of  the  top  to  be  five  yards;  the  outsido  to 
slope  at  the  rntc  of  three  horizontal  to  one  perpendicular,  and 
the  inside  slope  at  tbe  rale  of  two  horizontal  for  one  perpen- 
dicular.— But  these  and  similar  erections  must  depend  almost 
entirely  upon  the  nature  of  tho  country,  and  the  localities  of 
situation,  fur  which  no  specific  rules  can  he  given.  Indeed,  it 
is  worthy  of  notice,  and  the  consideration  may  Iced  to  renewed 
exertions,  that  in  the  various  branches  of  inland  navigation  in 
this  country,  the  most  valuable  inventions  and  improvements 
have  not  originated  so  much  in  the  depth  of  science,  as  in  tho 
application  of  practical  skill,  and  ingenious  experiment  founded 
on  n few  general  principles. 

Summary  of  our  Observations  on  Canal  Locks. — The  most 
natural  furm  of  a lock  is  that  which  approaches  nearest  to  the 
figure  of  the  boats  which  arc  to  uso  it  The  width  must  only 
be  a little  more  than  that  of  the  boat,  and  it  must  be  the  same 
throughout,  as  tbe  boat  has  to  pass  along  the  whole  lock  : and 
the  length  may  only  exceed  that  of  the  boat  by  a space  suffi- 
cient to  admit  the  opening  and  shutting  of  the  gates-  A long 
rectangle  is  the  natural  figure  of  a boat,  and  therefore  of  a 
lock:  besides,  it  will  consume  less  water  than  a circular  dam 
in  passing  tho  boat ; and  may  be  filled  and  emptied  in  three 
minutes,  as  is  the  case  with  the  locks  of  the  Clyde  and  Forth 
canal  In  Scotland:  moreover,  the  expense  of  construction, 
agreeably  to  this  form,  is  less  than  any  other  shape.  Tho 
locks  of  Languedoc  canal,  in  France,  are  circular  or  oval,  see 
figs.  1 and  3.  Those  of  the  canal  of  Brussels  and  others  in 
Holland,  are  reetagonal,  but  of  such  extensive  chambers  as  to 
admit  several  vessels  at  once,  which  is  attended  with  waste  of 
water,  and  great  delay  in  the  passage  of  the  boats-  Tide  locks, 
as  those  of  the  great  Sas  at  Slykcus.  near  Ostend,  may  admit 
several  vessels  of  from  300  to  bOO  tons.  Tbe  length  and 
hreadth  of  every  rectangular  lock  should  be  proportioned  to 
the  sise  of  the  vessels  or  boats  designed  to  pass  through  this 
lock,  as  in  the  Caledonian  canal,  fig.  5.  where  the  length  is 
17ft  feel,  and  the  breadth  49  feet.  Canals  of  the  first  order,  as 
the  Forth  and  Caledonian,  admit  vessels  of  19  and  39  feet  beam, 
fig.  6;  canals  of  the  second  class,  vessels  of  14  feet  beam  ; and 
central  canals,  or  those  of  the  third  class,  7 feet  beam.  In 
England  there  arc  but  two  kinds  of  canals,  called  largo  and 
small  section  canals,  according  as  their  breadth  and  the  size 
of  their  locks  permit  the  passage  of  large  or  small  boats.  All 
the  canals,  of  large  and  small  size,  have  not  a determined 
relative  size  of  locks,  hut  they  rarely  exceed,  in  their  difference 
of  dimensions,  tbe  following  proportions: 

Sections. 

Canals  j | sections,  length  of  tbe  locks  ....  1 75  * 

Width  of  the  lock-gates t lft  . 1 1 

l S.6J 

Of  the  Profile  of  Lock-walls.— Tho  late  Mr.  Jcssop  made 
these  walls  of  equal  thickness  from  the  base  upwards,  leaning 
them  backwards,  so  as  by  retiring  the  centre  of  gravity,  to 
enable  the  wall  to  resist  better  the  lateral  pressure.  Tho 
uatural  slope  of  the  trianglo  of  earth  is  chamfered  off  at  tho 
angle  of  repose,  or  36  degrees.  If  A B C D,  in  the  figure,  be  the 

erection  of  the  wall, 
and  BC  the  move- 
able  part  of  tho  earth 
supported  by  the  wall ; 
then  taking  G the  cen- 
tre of  gravity  of  the 
earth,  and  F that  of 
the  wall,  and  draw- 
ing the  perpendiculars 
O H,  OI,  OK,  and 
F L ; G H represents 
tho  direction  of  tho 
gravity  of  tho  earth, 
G I the  direction  of  the 
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support  git  <?n  bj  the  firm  inclined  plane  C E.  and  OK  of  the 
horizontal  thrust  against  the  wall  ABCD-  The  back  of  the 
wall  is  supposed  to  be  smooth,  and  of  course  only  to  be  acted 
upon  perpendicularly  ; and  the  wall  itself  to  be  a solid  mass, 
which  can  only  be  turned  over  the  front  angle  of  its  base,  or 
toe  of  the  wall  D.  It  resists  this  by  its  own  weight,  which  may 
be  supposed  to  be  concentrated  in  the  centre  of  gravity,  and  to 
act  in  the  vertical  line  FLW.  If  W represent  the  wtight  of 
the  wall,  and  P the  horizontal  thrust  of  Ibo  earth,  M D and 
D L will  be  the  two  arms  of  a lever  by  which  theso  forces  arc 
kept  in  equilibrio. 

Now  we  know  that  MDor  KC  are  two-thirds  of  IJ  C ; that 
the  weight  of  earth  is  proportional  to  the  area  BCE,  that  is, 
to  one-half  of  B C x BE;  and  that  this  weight  in  Gil  is  to 
the  thrust  io  G K as  E B is  to  B C.  The  thrust  is.  therefore, 
equal  to  | BO;  and  multiplying  by  its  distance  M I)  from  the 
fulcrum  D,  that  is,  by  j U C,  we  have  its  overselling  force 
equal  to  j BC1.  Consequently,  the  oversetting  force  of  earth 
supported  by  walls  of  equal  thickness  is  as  the  cube  of  the 
height.  Now  for  the  counter  resistance  of  the  wall,  it  is  evi- 
dent that  its  weight  will  be  as  the  area  A B C D,  which  in  a 
rectangular  wall  is  BC  x CD;  and  in  that  ease  also  we  will 
bavc  the  distauce  LD  from  the  fulcrum  rr  I DC,  or  that  the 
resistance  is  § BC  x CO.  making  this  force  equal  to  (he 
former,  or  4 B C\  we  find  CD  - U C ,/j  rz  *8 165  x BC. 

The  breadth  of  an  upright  retaining  wall,  must  therefore  be 
proportional  to  the  height,  and,  to  he  of  equal  specific  gravity 
with  the  stuff,  must  he  upwards  of  four-fifths  of  the  height. 
This,  however,  is  different  from  what  is  found  sufficient  in 
practice.  A brick  wall,  to  support  earth,  is  made  four-seventh* 
of  its  height ; of  a stone  wall  f|,  or  about  half  the  height,  when 
the  earth  is  supposed  to  act  not  parallel  to  the  horizon,  but  in 
lioes  parallel  to  the  slope  E C.  The  wall  cannot  fall  on  tho 
side  neat  the  earth,  therefore,  by  making  it  lean  backwards, 
not  only  is  the  triangle  of  earth  or  acting  power  diminished, 
but  also  the  wall  itself,  by  having  its  centre  of  gravity  removed 
further  from  the  point  of  conversion  at  the  toe,  is  the  better 
enabled  to  resist  the  thrust  It  batters  in  the  form  of  a mere 
pavement  over  the  slope  of  earth;  all  that  is  necessary,  being 
to  secure  tho  foot  from  sinking  or  sliding  forwards  into  the  j 
canal. 

Coehom,  adopting  the  opinions  of  some  old  German  engi-  j 
ncers,  and  designing  walls  for  the  soil  of  Holland,  gives  them 
threo  feet  of  thickness  in  front,  and  leaving  nearly  as  much 
behind,  supported  by  long  and  thin  counterforts,  that  arc 
connected  together  by  two  rows  of  arches  one  over  the 
other,  and  also  by  two  walls  arched  horizontally  against 
the  earth. 

Gauthey,  a French  engineer,  who  constructed  the  eanal  of 
Charalois,  shews,  by  experiments  made  with  sand  and  shot 
against  a smooth  plane,  that  the  pressure  acts  at  the  centre  of 
gravity,  or  one-third  of  the  height  of  the  wall,  and  is  the  same 
whatever  be  the  slope;  that  in  a plumb  wall,  if  the  weight  of 
the  wall  be  three  times  the  acting  power  of  the  earth,  anil  base 
two-ninths  of  the  height,  there  is  an  equilibrium  against  over- 
setting. The  acting  power  in  practice,  is  one-fourth  of  the 
weight  of  the  triangle  of  the  earth,  with  a .-lope  of  45°,  or  one- 
half  of  the  square  of  the  wall.  He  then  shews  that  retreats 
may  be  made  in  the  back  of  the  wall  so  as  to  take  off  all  act- 
ing power,  and  that  a wall  2 feet  thick  and  30  feet  high,  bat- 
tering 4j.  with  counterforts  of  3 by  4,  and  IR  asunder,  joined  by 
two  arches  of  2 fret  thick,  is  abundantly  strong.  Such  a wall 
ho  employed  with  admirable  success,  for  one  of  the  quays  of 
the  Saone;  and  it  is  evident,  that  the  saving  of  masonry,  com- 
pared with  the  common  construction,  is  immense.  Brick  on 
bed,  with  a sufficient  batter,  and  corbels  made  by  laying  one 
brick  endways  in  the  wall,  so  that  half  of  it  projects  behind, 
will  create  a sufficient  friction  to  allow  20  courses  to  be  piled 
against  loose  sand  without  derangement.  In  locks,  allowing 
for  tho  film  of  water  that  may  insinuate  itself  between  the 
masonry  and  the  earth,  taking  the  specific  gravity  of  stone  as 
24  tiroes  that  of  water,  the  proper  thickness  will  be  the  depth 
multiplied  by  0.365  or  little  more  than  J.  and  one-half  the  depth 
will  be  sufficiently  ample  in  any  ease.  The  upper  part  of  the 
wall  is  usually  perpendicular,  the  lower  suited  to  the  shape  of 
tbc  vessels,  or  rounded  o(T. 


The  walls  of  the  quays  of  one  of  the  basins  of  the  Faze  ley- 
canal,  are  covered  with  plates  of  cast-iron,  joined  by  tenons 
and  mortises  frxed  to  the  masonry  with  screw  bolts ; and  in 
this  canal  we  descend  246  feet  by  38  locks  in  a space  of  eight 
miles.  Mr.  Telford,  in  the  fine  construction  of  the  aqueduct  of 
Pont-y-Cyasyltan,*  126  feet  above  the  level  of  the  river,  and 
1010  feet  in  length,  erected  nineteen  metal  arches  on  eighteen 
piles  of  brick,  to  two  abutment*  of  stone;  above  these  arches 
of  the  aqueduct  of  Chirk,  he  built  side  walls  with  brick  in  the 
usual  manner,  but  with  stone  coating.  Between  these  walls 
be  laid  down  large  plates  of  cast-iron,  for  the  bottom  of  the 
canal,  carefully  clamped,  then  fastened  with  iron  pins,  screwed 
and  caulked  iu  the  joints ; these  plates  serve  at  the  same  time 
ns  continued  holdfasts,  in  order  to  prevent  the  side  wails  from 
being  thrown  downwards  by  the  pressure  of  the  fluid.  To  give 
the  structure  a greater  resistance  against  the  pressure  of  the 
water,  the  sides  of  the  canal  arc  composed  of  strong  plates  of 
wroughl-iroo,  not  cut  straight,  but  so  formed  as  if  they  were  a 
continuation  of  the  lines  presented  by  tho  solid  parts  of  the 
tilts  of  the  bridge;  and  the  plates  which  join  the  parts  of  one 
arch  with  those  of  another,  are  wider  at  the  bottom  than  at  the 
top.  which  produces  the  same  effect  as  that  of  buttresses  sup- 
porting a wall.  The  lower  portion  of  tbc  lock  may  be  suited, 
we  said,  to  the  shape  of  the  vessels  which  navigate  it,  and 
therefore  it  will  allow  the  wall  to  be  made  with  a considerable 
hatter,  or  slope,  to  the  front,  by  which  means  the  point  of  con- 
version being  farther  removed  from  the  centre  of  gravity  of  the 
wall,  the  stability  will  he  considerably  increased  without  an 
increase  of  materials ; tho  point  of  conversion,  to  be  sufficiently 
secured  to  prevent  sliding,  ought  to  be  inserted  some  way  into 
the  ground  of  the  foundation. 

There  is  yet  another  principle  by  which  the  profile  of  the 
lock- wail  must  be  regulated ; the  transpiration  of  the  waters 
from  the  upper  pond  to  the  lower,  beneath,  or  by  the  side  of 
the  lock,  must  be  prevented.  This  is  effected  by  rows  of 
sheet  or  plank  piles  (a»  in  fig-  1.) 
carried  across  the  site  of  the  look,  and 
driven  a considerable  way  under  its 
foundation.  The  points  are  champcred 
off,  so  that  in  driving  each  may  be 
forced  close  against  the  preceding  one : 
still  further  to  secure  the  seam  joint 
against  the  transpiration  of  water,  it 
is  not  uncommon  to  groove  the  piles 
(as  io  fig.  2.)  on  one  edge,  and  make  a 
ridge  on  the  other  ; or  to  groove  each 
side,  and  slip  a feather  of  a different 
wood  into  these  grooves.  The  plank 
piles  are  again  fastened  to  stout  hori- 
zontal beams  of  timber,  extending  in 
the  line  of  the  proposed  sheet 
plank  piling,  and  fastened  to 
_L,~  stout  upright  piles  of  balk. 

-r1 placed  at  certaiu  distances 

L in  the  same  line,  and  cslled 
gauge  piles.  The  film  of 
water  that  is  filtred  under 
the  floor  of  the  lock  being 
connected  with  the  upper 
pond,  acts  upwaids  by  a 
pressure  equivalent  to  the 
head  of  water,  or  difference 
between  the  waters  above  and  within  the  lock,  and  unless  the 
weight  of  the  side  walls  be  sufficient  to  counteract  this,  the 
bottom  of  the  floor  will  give  way,  and  be  blown  up.  The  float- 
ation of  a limber  floor,  and  the  weight  of  an  inverted  arch, 
will,  in  some  measure,  counteract  this,  when  the  section  of  the 
masonry  in  the  walls  and  bottom  is  two-thirds  the  area  of  the 
open  space  of  the  lock.  Wc  may  assume  the  specific  gravity 
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* The  archduke  John  of  Aaitria,  when  viewing  the  magnificent  aqueduct 
of  Poot-jr-Cjaayltao,  expressed  estoeifthment  that  nothing  Hail  bece  pob- 
I imbed  respecting  a structure,  " wbiob,"  said  tbo  priooe.  ” in  France  would 
bava  prodneed  three  folio  valuta!”  TV  bat  a fine  compliment  on  the  merit 
and  modesty  of  Mr.  Telford  t 
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of  the  building,  (ice  fig.  3,)  *21  times 
that  of  Ibc  water:  it  will  therefore 
compensate  lor  an  opening  of  1 1 times 
its  bulk,  when  tbe  whole  is  immersed  : 
when  there  is  no  invert,  tbe  average 
thickness  of  the  walls  is  one-third 
the  width  of  tbe  lock:  when  there 
is  an  invert,  they  may  be  much  less. 

In  great  locks  conaeptcd  with  rivers, 
those  moving  roads  and  feeders  of 
canals,  or  connected  with  lakes  or 
the  sea,  all  tbe  resources  of  hydraulic 
engineering  are  put  in  requisition. 

In  constructing  the  side  walls  oflocks,  a recess  is  made,  to 
permit  the  gates  to  fall  hack  out  of  tbe  way  of  vessels,  as  is 
shewn  in  the  canal  of  Languedoc,  and  the  Caledonian  canal, 
figs.  I and  6,  Plate  of  Locks  ; and  it  is  not  uncommon  to  make 
those  for  the  upper  gates  act  as  waste  weirs,  flg.  7,  Plate  of 
Locks,  or  overfalls,  to  discharge  the  superfluous  water  of  the 
canal  into  the  paddle-holes,  or  conduits  of  stone  or  brick  IB 
inches  diameter,  by  which  the  water  of  the  upper  level  is  con- 
veyed into  tbe  lock  chamber.  From  the  lock  it  is  usually  con- 
veyed into  the  lower  level  through  sluices  formed  in  the  gates, 
fig.  2,  below  the  level  of  the  low  water-  Tbe  paddle  is  moved 
by  a crank  and  pinion  working  into  a toothed  rack,  see  fig.  2. 
The  exterior  portion  of  the  lock,  above  the  upper  and  below 
the  lower  gates,  is  named  the  forebay  and  tailbay  of  the  lock, 
in  tbe  Caledonian  canal.  The  lock  gates  are  usually  framed 
of  timber,  figs.  2 and  4,  though.  I believe,  iron  is  greatly  used  in 
tbe  small  canals  in  England.  I know  it  was  used  in  framing  the 
large  gates  of  tbe  Caledonian  canal,  {see  the  Piute  Locks,  G Arts, 
Ac.  figs.  7 and  B.)  and  iu  the  New  Graving  Dock  st  Dundee. 

For  the  purpose  of  securing  water  in  the  locks,  solid 
plungers  in  parallel  chambers,  raising  and  depressing  boats  in 
caissons  or  frames,  by  chains  passing  over  large  wheels,  nod 
by  means  of  working  nir  vessels,  have  been  projected  and  tried 
in  model,  but  seldom  in  practice.  Inclined  planes  connecting 
different  canal  levels  have  existed  in  China  from  time  imme- 
morial, and  they  have  been  long  usefully  employed  in  Eng- 
land, as  a species  of  rail  road. 

Waste  weirs  are  either  constructed  across  rivers,  to  force 
the  water  from  them  into  tbe  conducting  feeders,  or  imme- 
diately into  the  canal  itself,  or  they  permit  the  surplus  water 
to  pass  off  the  canal.  It  is  also  requisite  to  have  wastes  adja- 
cent to  locks,  to  convey  water  from  upper  to  lower  levels,  with- 
out passing  through  tbe  locks.  To  canals  belong  also  aque- 
ducts. bridges,  oblique  arches,  or  skewed  bridges,  stop-gates, 
and  let-offs.  See  Locks  and  Docks. 

NAVY,  implies  in  general  any  fleet  or  assemblage  of  ships 
of  war,  which  belong  to  a kingdom  or  state. 

Of  the  arts  and  professions  which  attract  notice,  none  is 
more  astonishing  and  marvellous  than  navigation  in  its  present 
state,  comparing  the  small  eraft  of  antiquity  to  a majestic  first- 
rate,  containing  1000  men,  with  their  provisions,  drink,  furni. 
turc,  apparel,  and  otber  necessaries  for  many  months,  besides 
100  pieces  of  heavy  ordnance,  and  bearing  all  this  vast  appa- 
ratus safely  to  the  most  distant  shores.  How  great  is  the  dis- 
parity ! 8000  lbs-  of  provisions  are  required  daily  in  such  a ship. 
Suppose  her  fitted  oot  for  three  months,  we  shall  find  her  laden 
with  723,000  lbs.  of  provisions.  A cannon,  if  called  a forty-two 
pounder,  weighs  about  6,1001b,  if  made  of  brass ; and  about 
6,500  lbs.  if  made  of  iron  ; there  are  twenty- eight  or  thirty  of 
theso  on  board  a ship  of  100  guns  ; their  weight,  exclusive  of 
their  carriages,  amounts  to  183,000lbs.  On  tbe  second  deck, 
thirty  twenty-four  pounders-,  each  weighing  about  6,l00lbs. 
and  therefore  altogether,  153,000lbs. ; and  the  weight  of  twenty- 
eight  twelve  pounders  on  the  lower  deck,  amounts  to  about 
76,400lb. ; fourteen  six-pounderson  the  upper  deck,  to  26, 000  lb. 
and  on  tbe  round  tops,  there  are  three- pounders  and  swivels 
of  smaller  size.  The  complete  charge  of  a forty -two-pounder 
weighs  about  641b.,  and  upwards  of  100  charges  arc  required 
for  each  gun.  All  this  amounts  nearly  to  the  same  weight  as 
the  guns  themselves.  Every  ship  must  be  provided  against 
exigencies,  with  two  sets  of  sails,  cables,  cordage,  and  tack- 
lings:  tbe  stores,  likewise,  consisting  of  planks,  pitch,  and 
tow  : the  small  arms,  bayonets,  swords,  and  pistols,  make  no 


inconsiderable  load,  to  which  we  must  finally  add  tho  weight 
of  the  crew  ; so  that  one  of  those  large  ships  carries  at  least 
2000  tons  burden,  and  at  the  same  time  is  steered  and  govern- 
ed with  as  much  ease  as  the  smallest  skiff  on  the  Thames- 

The  British  naval  force,  during  tbe  late  war,  (on  the  lit  of 
January  1813,)  was  as  follows  at  sea  79  ships  of  the  line  ; 
nine  from  50  to  44  guns  ; 122  frigates ; 77  sloops  and  yachts 
for  bombs,  Ac.  ; 101  brigs;  54  cutters  ; 52  schooners,  Ac.  In 
port  and  fitting,  30  of  the  line  ; 11  from  60  to  44  guns  ; 29  fri- 
gates, hospital  ships,  prison  ships,  Ac.  28  of  tbe  line;  two  from 
50  to  44  ; two  frigates;  one  yacht.  Ordinary  and  repairing 
for  service,  77  of  the  liue ; 10  from  50  to  44  guns  ; 70  frigates  ; 
37  sloops:  3 bombs,  II  brigs;  1 cutter;  2 schooners.  Build- 
ing, 20  of  the  line ; four  from  50  to  44  guns ; 16  frigates ; 5 
sloops,  Ac.  3 brigs- 

A fleet  of  ships  of  war  is  generally  divided  into  three  divi- 
sions ; and  commanded  by  admirals,  vice-admirals,  or  rear- 
admirals,  of  the  white,  blue,  and  red  flags. 

A squadron  of  ships  is  a division  or  part  of  a fleet  com- 
manded by  a commodore,  or  by  a rear  or  vice-admiral.  The 
number  that  forms  a squadron  is  not  fixed,  for  a small  number 
in  a body  and  under  one  commander  may  make  a squadron. 
If  the  ships  are  numerous  they  are  sometimes  divided  into 
three  squadrons,  and  each  squadron  may  be  again  divided  into 
three  divisions. 

A frigate  is  a light-built  fast  sailing  ship,  having  commonly 
two  decks,  whence  that  called  a light  frigate  is  a frigate  with 
only  one  deck.  These  vessels  mount  from  20  to  44  guns,  and 
make  excellent  cruisers. 

Hulks  arc  old  ships  out  down  to  the  gun-deck,  and  fitted 
with  a large  wheel  for  careening.  Their  gun-decks  are  from 
113  to  150  feet  long,  aud  from  thirty  to  forty  feet  broad;  they 
will  carry  from  400  to  600  tuns.  Hulks  are  also  employed  at 
Woolwich,  Portsmouth,  Sheeruets,  Ac.  to  receive  convicts 
under  scntcnco  of  transportation ; the  vessels  are  moored  at 
such  a distance  from  shore,  as  precludes  the  possibility  of 
the  men’s  escape  ; and  the  convicts  are  taken  daily  on  shore  to 
work,  under  a strong  guard,  at  pile-driving,  harbour  cleansing, 
and  otber  employments  in  the  several  public  departments. 

A hoy  is  a small  vessel  or  bark,  whose  yards  are  not  across 
nor  the  sails  square,  like  those  of  ships,  but  the  sails  like  a 
mixzen,  so  that  she  can  sail  nearer  the  wind  than  a vessel  w ith 
cross  sails  can  do. 

Sloops  are  appendages  to  men  of  war,  about  00  tons  bur- 
den, and  carrying  30  men.  They  are  light  vessels,  with  only 
a small  main-mast,  fore-mast,  and  lug-sails  to  haul  up  and 
let  down,  on  occasion,  and  are  commonly  fast  sailers. 

Smacks  are  small  vessels  with  one  mast ; they  sometimes 
are  employed  as  tenders  on  a man  of  war:  they  are  also  used 
for  fishing  upon  the  roasts. 

Store  ships  are  generally  ships  of  from  300  to  600  tons  ; they 
carry  ordnance  and  military  stores  to  the  out- ports,  or  to  an 
army  when  abroad. 

A yacht,  a vessel  for  the  conveyance  of  passengers,  is  also 
sometimes  adorned  for  regal  asc.  It  is  famished  with  masts 
and  sails,  has  one  deck,  carrying  from  four  to  twelve  guns  with 
from  twenty  to  forty  men ; burden  from  thirty  to  160  tons. 
They  are  used  for  running,  and  making  pleasure  excursions. 

A galley  is  a low-built  Mediterranean  vessel,  having  oars 
and  sails.  Galleys  have  usually  twenty-five  or  thirty  benches 
of  oars  on  each  side,  and  four  or  five  galley  alavcs  on  each 
bench.  The  galley  usually  carries  a large  gun,  two  bastard 
pieces,  and  two  small  pieces.  It  is  from  twenty  to  twenty-two 
fathoms  long,  three  broad,  and  one  deep,  and  bas  two  masts, 
via.  a main-mast,  and  a fore-most,  which  may  be  struck  or 
lowered  at  pleasure. 

Nasal  Distinction*  in  Rank. — The  Lord  High  Admiral  of  Eng- 
land is  an  officer  of  great  trust ; the  king  is  nominally  Lord 
High  Admiral,  while  tbe  duties  of  the  office  are  executed 
by  commission,  called  the  Board  of  Admiralty,  consisting  of 
five  commissioners  denominated  Lords  of  the  Admiralty,  one 
of  whom,  as  resident,  is  called  First  Lord. 

Tbe  Board  of  Admiralty  takes  cognizance  of  every  thing 
transacted  at  sea,  the  management  of  all  maritime  affairs,  tbo 
direction  of  the  nRvy,  and  both  civil  and  criminal  offencos 
committed  on  tbe  high  seas.  Under  this  court  is  also  a oourt 
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merchant,  or  court  of  equity,  where  all  differences  between 
merchants  are  decided  according  to  the  rules  of  the  civil  law. 
This  court  is  held  three  or  four  times  a year  at  the  Old  Bailey, 
and  one  of  the  judges  generally  acts  as  the  Lord  Admiral's 
deputy. 

An  Admiral  is  a great  officer,  who  has  the  government  of  a 
navy,  and  the  hearing  of  all  maritime  causes.  In  our  navy, 
besides  the  admiral  in  chief,  there  are  the  Vice-admiral,  who 
commands  the  second  squadron;  and  the  Rear-admiral.  who 
commands  the  third  division-  The  admiral  carries  his  flag  at 
the  main  ; the  vice-admiral,  at  the  fore-top  mast  head  ; and 
the  rear-admiral  at  the  mixzcn.  The  admiral  ranks  with  gene- 
rals in  the  army. 

A Captain  commands  a ship  of  the  line  of  battle,  or  a frig- 
ate carrying  twenty  or  more  guns.  He  is  not  only  answerable 
for  any  bad  conduct  of  the  military  government  and  equip- 
ment of  the  ship  which  he  commands,  hut  also  for  any  neglect 
of  duty. 

A Lieutenant,  an  officer  next  in  rank  and  power  to  a captain, 
in  whose  absence  he  commands,  musters  the  men  at  quar- 
ters ; visits  the  ship  during  the  night  watches ; exercises  the 
men  in  the  use  of  small  arms.  First-rates  have  six  lieutenants  ; 
a sixth- rate  has  only  one. 

Midshipmen,  generally  youths  appointed  by  the  captain  of 
the  ship,  second  the  orders  of  the  superior  officers,  and  assist  in 
all  duties  on  board  or  ashore.  In  a first-rate  there  are  twenty- 
four  of  these,  in  inferior  rates  from  eight  to  four. 

A Pilot  conducts  the  ship  into  harbour  tbrongh  intricate 
channels-  This  is  properly  a coasting  pilot;  one  for  the  high 
seas  can  use  the  quadrant,  take  observations,  and  steer  a ship 
from  port  to  port 

The  Purser  receives  the  victuals,  takes  care  they  be  good, 
and  regularly  served  out  to  the  ship’s  company.  According  to 
the  purser's  books  the  men  receive  their  pay.  The  Steward 
acts  under  the  purser. 

The  Victualler  furnishes  the  ship  with  provision  and  stores. 
The  Clerk  sees  that  nothing  be  wasted,  and  keeps  a journal  of 
the  loading  of  a merchant  ship,  Ac.  the  bargains,  purchases,  and 
sales  the  ship  makes  from  its  departure ; the  consumption  of 
provisions  ; and  every  thing  relating  to  the  expense  of  the  voy- 
age. In  small  vessels  the  master  or  mate  is  also  clerk.  A 
mate  is  the  second  in  subordination,  as  a master's  mate- 

The  Surgeon  and  Chaplain  resemble  the  same  officers  in  the 
army. 

Marines  have  nothing  to  do  in  working  the  ship,  but  defend 
it  in  war.  and  attack  the  enemy  when  lighting.  There  is  ge- 
nerally a company  aboard  each  ship,  about  forty  in  number, 
under  a captain  and  two  lieutenants.  The  present  establish- 
ment of  marines  amount  to  more  than  30.000.  Their  princi- 
pal stations  are  at  Chatham,  Woolwich,  and  Portsmouth.  In  a 
sea-fight  their  small  arms  arc  of  very  great  advantage  in  scour- 
ing the  decks  of  the  enemy,  and  when  they  have  been  long 
enough  at  sea.  they  must  be  infinitely  preferable  to  seamen,  if 
the  enemy  attempts  to  board,  by  raising  a battalion  with  their 
fixed  bayonets. 

Officers  of  the  navy  are,  the  treasurer,  who  receives  monies 
out  of  the  exchequer  to  pay  charges  of  the  navy.  The  control- 
ler, who  attends  and  controls  all  pajments  nf  wages,  knows  all 
the  rates  of  stores,  examines  and  audits  all  accounts.  The 
surveyor  knows  the  state  of  all  stores.  sees  all  wants  supplied, 
estimates  repairs,  Ac.  and  at  the  end  of  each  voyage,  audits 
and  stales  all  accounts.  The  clerk  of  the  acts  records  all 
orders,  contracts,  bills,  warrants,  Ac. 

Navy  hills,  or  victualling  bills,  arc  orders  for  the  payment  of 
money,  issued  by  the  commissioners  of  the  navy  on  the  treasu- 
ry of  the  navy,  in  paymentfor  stores,  Ac.  furnished  by  contract 
for  the  use  of  bis  majesty's  dock  yards,  and  the  navy.  These 
bills,  since  17 DO,  are  negotiated  like  bills  of  exchange,  payable 
at  ninety  days  after  date, and  hearing  interest  at3jd.  percent, 
per  diem.  The  privileges  conferred  on  sailors  are  much  the 
same  ns  on  soldiers,  with  regard  to  relief,  when  maimed, 
wounded,  or  superannuated.  Greenwich  Hospital  receives 
such  seamen  as  are  disabled  from  further  service,  and  provides 
for  the  widows  and  children  of  each  as  arc  slain. 

Tbe  royal  Navy  of  Great  Britain  is  conducted  under  tbe  di- 
rection of  Lords  of  tbe  Admiralty,  by  the  following  principal 


officers,  who  are  commissioners,  and  compose  tho  board  for 
managing  live  business  thereof.  I.  Comptroller  of  the  navy,  wiiu 
attends  and  controls  the  payment  of  all  wages,  as  to  know  the 
rates  of  stores,  Ac.  2.  Supervisor  of  the  navy,  who  is  to  know 
the  state  of  all  stores,  to  supply  what  is  wanting,  to  estimate 
repairs,  charge  boatswains,  Ac.  with  the  stores  they  receive, 
Ac.  There  have  been  generally  two  joint  surveyors.  3.  Clerk 
of  tbe  acts,  whose  business  is  to  record  all  orders,  contracts, 
bills,  warrants,  Ac.  4.  Comptroller  of  the  treasurer's  accounts. 
6.  Comptroller  of  the  victualling  accounts.  0.  Comptroller 
of  the  store-keeper's  accounts.  7.  Ono  extra-commissioner. 
The  annual  appointment  of  each  commissioner  is  6001.  In  time 
of  war,  or  gTeal  naval  exertion,  there  are  other  extra-commis- 
sioners, and  commissioners  are  then  appointed  to  reside  at 
some  of  the  principal  yards  abroad.  Tbe  treasurer  of  the  navy 
has  an  appointment  of  2000  per  annum.  His  business  is  to 
receive  money  out  of  the  exchequer,  and  to  pay  all  the  charges 
of  the  navy  by  warrant  from  tho  principal  officers.  Each  of 
these  commissioners  and  officers  has  a number  of  subordinate 
clerks  with  various  salaries. 

Navy,  is  also  used  to  denote  the  collective  body  of  officers 
employed  in  his  majesty’s  sea  service. 

Navy  Board,  the  commissioners  of  the  navy  collectively  con- 
sidered. 

Navy  Office,  the  office  where  tho  accounts  of  the  navy  are 
kept. 

NAZARENES,  a term  originally  applied  to  Christians  in 
general,  hut  afterwards  to  the  sect  who  blended  the  institutions 
of  the  Mosaic  law  with  those  of  the  gospel. 

NAZARITBS,  among  the  Jews,  persons  dedicated  to  the 
observation  of  Naxariteship,  either  for  only  a short  time,  or  ail 
their  lives.  All  that  we  find  peculiar  in  the  latter,  is,  that  they 
were  to  abstain  from  wine  and  all  intoxicating  liquors,  and 
never  to  shave  or  cut  off  the  hair  of  their  heads.  The  first  sort 
of  Nacarites  were  moreover  to  avoid  all  ddilement ; and  if  they 
chanced  to  contract  any  pollution  before  the  term  was  expired, 
they  were  obliged  to  begin  afresh. 

NE  ADMITTAS,  in  Law,  a writ  directed  to  tbe  bishop,  at 
the  suit  of  one  that  is  patron  of  a church,  where  on  a quart 
imptdii,  Ac.  depending,  he  is  doubtful  that  the  bishop  will  col- 
late his  clerk,  or  admit  tbe  other's  clerk,  during  the  suit  between 
them. 

NEAP  Tidf.s,  are  those  which  happen  when  the  moon  is 
nearly  at  the  second  and  fourth  quarters : the  neap-tides  are 
low  tides,  in  respect  to  their  opposites,  the  spring  tides. 

NEAPED,  the  situation  of  a ship  which  is  left  aground  on 
the  height  of  a spring  tide,  so  that  she  cannot  be  floated  off  till 
the  return  of  the  next  spring. 

NEBULA,  a luminous  part  of  the  heavens,  called  tbe  Milky 
Way,  which  consists  of  myriads  of  fixed  stars  too  small  to  be 
seen  by  the  naked  eve,  and  visible  only  by  the  best  glasses. 
Some  of  these  nebula;  consist  of  clusters  of  telescopic  stars; 
others  appear  as  luminous  spots  of  different  forms.  Each 
nebula  is  thought  to  be  composed  of  a number  of  suns,  and 
each  sun  is  probably  destined  to  give  light  to  a system  of 
worlds.  There  are  also  nebulous  stars,  that  is,  stars  surrounded 
with  a faint  luminous  atmosphere. 

NECESSITY,  whatever  is  done  by  a necessary  cause,  or  a 
power  that  is  irresistible,  in  which  sense  it  stands  opposed  to 
freedom.  The  law  charges  no  man  with  default  where  the  act 
is  compulsory,  and  not  voluntary,  and  where  there  are  not  a 
consent  and  election ; and  therefore  if  either  there  is  an  im- 
possibility for  a man  to  do  otherwise,  or  so  great  a perturbation 
of  the  judgment  and  reason  as  in  presumption  of  law  man’s 
nature  cannot  overcome,  such  necessity  carries  a privilege  in 
itself. 

Necessity,  Philosophical,  maintains  that  tbe  volitions  and 
actions  of  intellectual  agents  are  produced  by  causes  equally 
deciding  and  resistless  as  those  which  are  admitted  to  actuate 
the  matnial  system  of  the  universe-  Wherever  the  sun  shines, 
or  the  rain  descends,  it  is  impossible  to  conceive,  that  in  situ- 
ations piecisely  similar  to  those  which  immediately  precede 
these  events,  the  ray  should  be  withheld,  or  the  cloud  should 
remain  suspended  in  the  atmosphere.  The  diffused  splendour, 
and  the  falling  moisture,  arc  universally  allowed  to  be  in  such 
situations  invariably  and  iucvitably  the  results.  Tbe  dootrino 
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of  neceaaity  extendi  to  the  mind  what  is  thus  obvious  and  un- 
contradicted with  respect  to  matter,  and  insists  on  the  abso- 
lute and  uncontrollable  influence  of  motives  upon  the  human 
will  and  conduct.  It  asserts,  that  the  determinations  and 
actions  of  every  individoal  Dow,  with  unfailing  precision  and 
resistless  operation,  from  tho  circumstances,  motives,  or  states 
of  mind  by  which  thoy  are  preceded ; and  that,  in  the  whole 
series  of  his  existence,  no  specific  feeling,  thought,  or  act, 
could  have  be«*n  different  from  what  it  really  was,  these  pre- 
vious circumstances  continuing  the  same.  In  the  consideration 
of  this  subject,  it  is  important  not  to  confound  necessity  with 
compulsion,  as  the  latter  implies  that  the  choice  of  the  mind  is 
effected  with  reluctance,  and  in  consequence  of  the  exercise  of 
force  opon  inclination;  whereas,  whether  the  conclusion  be 
formed  with  the  full  ooncurrenee  of  the  affections,  or  after  a 
conflicting  estimate,  which  leaves  reason  completely  triumphant 
over  inclination ; the  mind  is  equally  impelled  by  some  con- 
trolling energy,  and  equally  necessitated  to  the  determination  it 
adopts.  It  is  of  consequence  also  to  the  illustration  of  the  sub- 
ject, fully  to  comprehend  the  meaning  of  the  term  motive, 
which,  it  is  to  be  remembered,  comprehends  both  the  bias  of 
the  niiud  and  the  end  in  view,  and  includes  every  thing  that 
moves  or  influences  the  mind,  and  excites  it  to  a choice  or 
determination. 

NECROMANCY,  a pretended  divination  by  raising  the 
dead  and  extorting  answers  from  them. 

Bolt  Rapt  Nmiu,  a large  needle  with  a triangular  point, 
used  to  sew  the  bolt-rope  upon  the  sails. 

Sail  Needles,  are  needles  used  for  sewing  the  scaurs  of 
sails. 

NE  EX  BAT  REGNO,  is  a writ  to  restrain  a person  from 
going  out  of  the  kingdom. 

NEGATIVE  Quantities,  are  those  quantities  which  are 
preceded  or  effected  with  the  negative  sign. 

Negative  Sign,  in  Algebra,  is  that  character,  or  symbol, 
which  denotes  subtraction,  being  a short  line  preceding  the 
quantity  to  be  subtracted,  and  is  read  miaMi;  thus  «— b denotes 
that  the  quantity  b is  to  be  taken  from  the  quantity  a.  and  is 
read  a minus  b , like  signs  produce  plus,  and  unlike  signs  minor, 
hence  — ax  — 4 — +«  b.  The  introduction  of  this  character  has 
given  rise  lo  various  controversies,  with  regard  to  the  legality 
or  illegality  pf  certain  conclusions  depending  upon  it ; some 
maintaining,  that  as  a negative  quantity  is  in  itself  totally  ima- 
ginary, it  ought  not  to  be  introduced  iolo  a science,  the  excel- 
lency of  which  depends  upon  the  rigour  and  certainty  of  its 
conclusions  : while  others  running  into  the  opposite  extreme, 
have  endeavoured  lo  illustrate  what  will  not  admit  of  illustra- 
tion; and  thus,  like  other  senlots,  have  been  the  greatest  ene- 
mies of  the  cause  they  were  so  anxious  to  defend. 

It  is  vain  to  attempt  to  define  what  can  have  no  possible 
existence ; a quantity  less  than  nothing  is  totally  incompre- 
hensible ; and  to  illustrate  it.  by  reference  to  a debtor  and 
creditor  account,  to  say  the  least  of  it,  says  Barrow,  is  highly 
derogatory  to  this  most  extensive  and  comprehensive  science. 

NEGRO,  a name  given  to  a variety  of  the  human  species,  who 
are  entirely  black,  and  are  found  in  the  torrid  zone,  especially 
in  that  part  of  Africa  which  lies  between  the  tropics. 

NEPA,  Water -scorpion,  a genus  of  insects  of  the  order 
hemiptera,  of  w-hich  there  are  fourteen  species,  inhabiting  stag- 
nant waters,  and  preying  on  the  smaller  water  insects,  8tc. 

NEPENTHES,  a genus  of  the  diuecia  syngencaia  class  and 
order,  an  herbaceous  plant  of  Cey  Ion.  The  leaves  arc  alternate, 
partly  embracing  the  stem  at  their  base,  and  terminated  by 
tendrils,  each  of  which  supports  a deep,  membranous  urn,  of 
an  oblong  shape,  and  closed  by  a little  valve  like  tho  lid  of  a 
box.  In  the  morning  the  lid  is  closed,  bat  it  opens  during  the 
heat  of  the  day,  and  a portion  of  the  water  evaporates;  this  is 
replenished  in  the  night,  and  each  morning  the  vessel  is  full, 
nnd  the  lid  shut. 

NEPETA  Calanintha.  FitlH  Calaminth.  Tks  Leaves. 
This  is  a low  plant  growing  wild  about  hedges  and  highways, 
and  in  dry  sandy  soils.  The  leaves  have  a quick  warm  taste, 
and  smell  strongly  of  pennyroyal:  as  medicines,  they  differ 
little  otherwise  from  spearmint/than  in  being  somewhat  hotter 
nnd  of  a less  pleasant  odour  ; which  last  circumstance  has  pro- 
cured calami nt  the  preference  ia  hysteric  cases. 


N if  ETA  C ATARI  A.  A "tp  or  Catmint.  The  Leaves. —This  is 
a moderately  aromatic  plant,  of  a strong  smell,  not  ill  resem- 
bling a mixture  of  mint  and  pennyroyal ; it  is  also  recommend- 
ed in  hysteric  cases 

NEPHRITE,  in  Mineralogy,  a species  of  the  talc  genus;  it 
is  also  called  jade  ox  jude.  stone,  and  was  formerly  celebrated 
for  its  medicinal  virtues.  It  is  of  a dark  leek-green  colour,  verg- 
ing to  blue,  and  is  found  in  Egypt,  China,  America,  tbe  islands 
in  tho  Pacific  ocean,  and  in  the  Siberian  mountains,  some- 
times adhering  to  rocks,  and  sometimes  in  detached  round 
pieces.  It  is  highly  prized  by  the  Hindoos  and  Chinese,  by 
whom  it  is  made  into  talismans  and  idols,  and  by  the  Turks, 
who  form  it  into  sword  and  dagger  handles. 

NEPHRITIC,  something  that  relates  to  the  kidneys. 

Nephritic  Wood,  a wood  of  very  dense  and  compact  tex- 
ture, and  of  a fine  grain,  brought  from  New  Spain,  in  small 
blocks,  In  its  natural  state,  and  covered  with  its  bark.  It  is  to 
be  chosen  of  a pale  colour,  sound  and  firm,  and  such  as  has 
not  lost  its  acrid  taste.  This  wood  is  a very  good  diuretic,  and 
it  is  said  to  be  of  great  use  with  the  Indians  in  all  diseases  of 
tbe  kidneys  and  bladder.  It  is  also  commended  in  fevers  and 
obstructions  of  tbe  viscera.  Among  the  Indians  it  is  used  only 
with  an  infusion  in  cold  w ater. 

NEPTUNIAN  THEORY,  in  Geology,  endeavours  to  ac- 
count for  the  various  geological  phenomena,  on  the  suppo- 
sition that  the  matter  of  which  the  exterior  part  of  the  earth  is 
composed  was  once  in  n state  of  watery  solution.  Its  chief 
supporter  is  Werner.  It  is  opposed  to  the  Platonic  or  Vul- 
canic theory,  which  supposes  tbe  phenomena  to  have  resulted 
from  the  matter  of  the  earth  having  been  in  a state  of  fusion  by 
fire;  of  this  theory  Dr.  Hutton  is  the  principal  champion. 
That  the  surfaee  of  our  globe  was  once  in  a fluid  state,  is  esta- 
blished by  very  ample  evidence.  In  the  greater  number  of  the 
strata  of  the  earth,  in  the  most  elevated,  as  well  as  at  the 
greatest  depths,  substances  are  found  in  a crystallized  slate; 
and  even  many  of  these  strata  have  marks  of  crystallization  in 
their  entire  structure.  Crystallization  is  the  arrangement  of 
particles  in  a regular  determinate  form  ; and  it  necessarily  im- 
plies a previous  state  of  fluidity,  which  would  allow  these  par- 
ticles to  arrange  themselves  in  positions  necessary  to  produce 
these  forms.  Many  of  the  more  solid  strata  contain  in  their 
substance  remains  or  impressions  of  animals  and  vegetables : 
and  it  is  obvious  that,  to  admit  of  the  introduction  of  such  sub- 
stances, they  must  at  one  lime  have  been,  if  not  in  a perfectly 
fluid,  nt  least  in  a soft  or  yielding  state.  lo  addition  to  this, 
the  general  disposition  of  the  materials  of  tbe  globe,  so  far  as 
has  been  explored,  must  have  arisen  from  fluidity,  as  this  only 
could  have  arranged  them  in  beds  or  strata,  parallel  to  each 
other,  and  preserving  that  parallelism  to  a great  extent.  These 
appearances  are  not  partial,  but  exlcnd  to  the  whole  surface 
of  the  earth,  and  prove  beyond  a doubt  its  former  fluidity. 
There  are  only  two  ways  by  which  that  fluidity  can  be  sup- 
posed to  have  taken  place:  either  the  solid  matter  most  have 
been  fused  by  the  action  of  heat,  or  it  must  have  been  dis- 
solved in  some  fluid.  These  are  the  primary  principles  upon 
which  the  geological  theories  have  been  formed,  under  dif- 
ferent modifications. 

NEREIS,  in  Natural  History,  a genus  of  the  vermes  tnol- 
Insca  class  and  order.  There  are  about  thirty  species,  in 
separate  divisions,  found  in  most  seas,  and  are  highly  phos- 
phorous, giving  a lurid  splendour  to  the  waves  in  the  evening. 

NERVES,  cylindrical  whitish  parts,  usually  fibrose  in  their 
structure ; or  composed  of  clusters  of  filaments,  arising  from 
the  brain,  or  rather  from  its  medulla  oblongata  within  the 
skull,  and  from  the  spinal  marrow,  and  running  from  thence  to 
every  part  of  tho  body. 

NET,  a device  for  catching  fish  and  fowl.  The  making  of 
nets  is  very  easy.  All  the  necessary  tools  are  wooden  needles 
of  different  sizes,  some  round,  and  others  flat : a pair  of  round- 
pointed  and  flat  acissars,  and  a wheel  to  wind  off  tho  thread. 
Tho  strength  of  the  packthread,  and  the  size  of  the  meshes, 
must  be  according  to  the  fishes  or  birds  to  be  taken.  Tho 
natural  colour  of  the  thread  in  many  cases  to  be  altered.  The 
most  usual  colour  is  the  russet,  obtained  by  plunging  the  net 
into  a tanner's  pit,  and  letting  it  lio  there  till  it  be  sufficiently 
tinged.  A green  colour  is  given  by  chopping  some  gieen 
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wheat  and  boiling  it  in  water,  nod  then  soaking  the  net  in  the 
tincture.  A yellow  colour  is  given  in  tbe  same  manner  with 
she  decoction  of  celandine,  winch  gives  a pale  straw  colour. 

NETTING,  a sort  of  fence,  formed  of  an  assemblage  of  ropes 
fastened  across  each  other,  so  as  to  leave  uniform  intervals 
between.  These  are  usually  stretched  along  the  upper  part  of 
a ship’s  quarter,  to  contain  some  of  the  seamen’s  hammocks, 
and  secured  in  this  position  by  rails  and  stanchions.  Nettings 
are  also  used  for  containing  the  fore  and  main  top-mast  stay- 
sails when  stowed. 

Boarding  Nutting,  ft  netting  extending  fore  and  aft  from 
the  gunwale  to  a proper  height  up  the  rigging.  Its  use  is,  to 
prevent  an  enemy  jumping  aboard,  on  to  the  decks,  iu  an  en- 
gagement, ficc. 

NET  WORK,  Buchanan’s  Machine  fox  Weavino.— -The 
objectoftbis  newly  invented  machine,  is  to  weave,  expeditiously 
and  without  knots,  any  kind  of  net-work,  and  to  idlow  the 
holes  or  meshes  of  the  net-work  to  he  enlarged  or  diminished 
according  to  the  option  of  the  operator. 

Alexander  Buchanan  of  Paisley,  the  inventor,  adds  another 
instance  to  the  number  of  proofs  that  he  has  already  given  of 
his  inventive  genius,  and  ardent  desire  to  improve  the  arts  and 
manufactures  of  his  native  couutry.  The  machine  in  question 
consistsof  the  following  parts:— A BCD,  fig.  I.  represents 
a wooden  stand  upon  which  an  iron  frame,  EFGH,  is  sup- 
ported at  each  corner,  In  this  frame  there  are  seven  wheels, 
I,  2,  3,  4, 6. 6, 7,  that  pitch  into  each  other*  i,  k,  l,  m,  are  conti- 
nuations of  the  axis  of  the  wheels  numbered  1,  2,  6,  7.  Upon 
tbe  ends  of  the  axis  thus  continued,  circular  nieces  of  wood, 
1,  K,  L,  M,  are  fixed,  a perspective  view  of  which  is  given  at 
fig.  2.  The  other  wheels.  2,  4,  6,  are  introduced  in  order  that 
when  the  maebioe  is  put  io  motion,  those  numbered  I,  3,  6,  7, 
may  tarn  in  the  same  direction,  as  it  is  necessary  that  the  parts 
of  the  machine  attached  to  the  axis  of  these  should  do  so.  Into 
each  of  the  circular  woods,  foar  grooves  are  cut,  which  allow 
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the  shuttles,  a.  b,  e,  tl,  r,/,p.  A,  to  slide  oat  and  in  at  the  cir- 
cumferences of  the  circular  woods,  hut  prevent  them  from  com- 
ing out  when  drawn  in  a direction  towards  R.  The  shuttles, 
one  of  which  is  represented  at  fig.  3,  consist  of  three  parts.  A, 
fig.  3,  is  that  part  which  slides  into  the  grooves  B,  the  projcct- 
ing  part,  and  C,  that  which  holds  the  pirn  or  bobbin.  The  use 
of  tbe  grooves  is  to  allow  the  shuttles  to  be  moved  from  one 
circular  wood  to  another  in  crossing  the  threads  to  form  meshes 
of  the  net-work,  and  to  afford  an  easy  method  of  attaching  them 
to  the  circular  woods,  after  that  they  have  been  thus  moved. 
In  fig.  1,  the  circular  woods  are  represented  as  turned  half 


round,  to  shew  tbe  grooves  and  shuttles  io  them.  The  grooves 
iu  this  esse  are  perpendicular  to  the  wooden  stand  : it  must 
be  observed,  however,  that  they  lie  borinontally  when  the 
shuttles  are  moved  from  oue  circular  wood  to  another.  This  is 
necessary  both  for  weaving  the  net-work  properly,  and  for 
moving  tire  shuttles  with  greater  facility. 

Pig.  4,  represents  one  of  the  pirns  or  bobbins.  One  end  A, 
Is  considerably  thicker  than  the  other,  and  has  a groove  in  it, 
which,  when  the  pirn  is  put  on  C,  fig.  3,  admits  a spring  D. 
This  spring  acts  as  a counterpart  to  a weight  that  is  suspend- 
ed from  tbe  ends  of  the  tbrevels,  one  of  which  proceeds  from 
each  pirn  to  keep  them  from  entangling  with  each  other.  Eaeb 
of  the  shuttles  is  furnished  with  a spring,  all  of  which  must  in- 
dividually be  so  strong,  that  their  aggregate  strength  will  pre- 
vent tbe  weight  from  drawing  the  threads  off  tbe  pirns,  and  at 
the  same  time  sufficiently  weak  to  allow  the  threads  to  come 
easily  off  the  pirns  when  drawn  by  the  operator.  Into  the  cen- 
tre wheel  4,  fig.  1,  another  pitches,  having  tbe  same  number  of 
teeth  ; this  wheel,  which  cannot  be  represented  in  the  figure,  is 
fixed  to  one  end  of  tbe  iron  rod  O,  P,  and  at  the  other  end  of 
it  a handle  N is  fastened-  By  this  handle  the  machine  is  pat 
ia  motion.  The  iron  rods  O,  P,  turn  in  two  gudgeons,  one  of 
which  is  concealed  by  tbe  iron  frame,  the  other  is  represented 
at  S. 

Having  now  given  a description  of  Mr.  Buchanan's  simple 
and  ingenious  machine,  the  method  of  using  it  will  easily  he 
comprehended.  The  pirns  having  been  previously  filled  with 
thread,  or  with  any  substance  of  which  the  net-work  is  to  be 
wrought,  are  plaoed  on  the  shuttles.  The  ends  of  the  threads 
are  then  collected  and  tied  together,  after  which  they  are  put 
through  a ring  that  is  fastened  on  the  top  of  the  gudgeon  S,  fig. 
1,  and  also  through  a hole  T,  in  the  sole  or  wooden  stand  ; a 
weight  is  then  suspended  from  the  threads,  the  use  of  which, 
as  was  already  mentioned,  is  to  prevent  them  from  entangling. 
It  must  be  observed,  however,  that  before  the  machine  is  pot 
in  motion,  the  shuttles  occupy  the  proper  grooves.  This  par- 
ticular is  illustrated  in  fir.  1,  where  the  shuttles  m,  b,  in  the 
circular  wood,  I,  occupy  the  second  and  fourth  grooves ; those 
of  K,  H.  e,  if.  occupy  tnc  second  and  fourth ; those  of  L,  the 
first  and  third  ; and  those  of  M,  H,  the  second  and  fourth. 
The  operator  commences  weaving  the  net-work  by  turning 
round  the  handle  at  N.  Tbe  size.  of  tbe  meshes  of  the  net-work, 
he  enlarges  or  diminishes  at  pleasure,  by  turning  the  handle 
a greater  or  less  number  of  times.  By  turning  round  the  han- 
dle. the  wheels  in  the  iron  frame,  and  the  csrculur  pieces  of 
wood  that  are  fixed  to  the  axis  of  four  of  those  wheels,  are 
made  to  revolve ; but  when  these  pieces  of  wood  are  revolving, 
the  threads  which  proceed  from  the  shuttles  of  each  are  twin- 
ing round  each  other.  Tbe  twist  made  by  this  movement  is 
made  tight  by  the  operator,  who  put*  a finger  of  his  left  hand 
between  each  pair  of  threads,  and  with  his  right  hand  inserts, 
horizontally,  the  clearer,  which  is  a thin  piece  of  wood,  shaped 
like  a paper  cotter,  between  each  pair  or  threads,  drawing  both 
his  hand  and  clearer  towards  R,  at  which  place  it  is  prevented 
from  going  any  farther  by  a knot.  He  then  removes  bis  band, 
leaving  the  dearer  to  keep  the  twist  tight,  and  crosses  tbe 
threads  to  form  the  meshes.  This  is  effected  by  moving  the 
shuttles  from  one  circular  wood  to  another.  This  operation 
resembles,  and  effects  exactly,  the  same  object  as  the  crossing 
of  the  pins  in  working  lace.  The  shuttles  of  the  middle  circu- 
lar woods  are  charged  first.  Those  of  tbe  circular  wood  R, 
occupying  the  second  and  fourth  grooves,  are  moved  into  the 
second  and  fourth  of  tbe  circular  wood  L,  while  those  of  L aro 
shifted  into  the  first  and  third  grooves  of  K.  This  movement 
forms  half  a mesh.  The  operator  then  turns  round  Ihe  handle 
the  same  number  of  times  ns  formerly,  to  twist  the  other  sides 
of  the  mesh  that  is  already  half  formed,  and  also  to  twist  the 
sides  of  other  two  meshes.  This  being  done,  and  the  twist 
made  tight  by  the  method  just  explained,  the  threads  arc  again 
crossed,  which  is  done  as  formerly  by  moving  the  shuttles  from 
one  circular  wood  to  another.  In  the  former  instance,  only 
the  threads  of  the  middle  circular  woods  were  made  to  cross 
each  other;  in  this,  however,  tbe  whole  must  he  crossed,  and, 
consequently,  all  the  shuttles  will  require  to  be  moved  into  I ; 
those  of  I into  K ; and  those  of  L are  moved  into  M ; while 
those  of  M are  moved  into  I*. 
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By  the  first  moving  of  the  shuttles,  those  of  the  circular  wood 
K were  shifted  into  the  corresponding  grooves  of  L;  end  those 
of  L were  moved  into  the  corresponding  ones  of  K ; so  that  by 
shifting  them  in  the  present  instance,  those  that  originally  oc- 
cupied the  circular  wood  L,  are  moved  into  I ; and  those  that 
originally  occupied  K are  moved  into  M.  This  operation  com- 
pletes other  two  meshes.  Thus,  by  twisting  aud  crossing  the 
threads,  any  quantity  of  net-work  may  be  wove : the  operator 
drawing  more  thread  off  the  pirns  as  the  former  quantity  is 
used. 

In  describing  the  method  of  using  Mr.  Bucbauan's  machine, 
we  havo  called  the  substance  with  which  the  net  work  is 
wrought,  thread.  Itis  not  to  be  understood,  however,  that  this 
is  the  only  substance  which  can  he  employed.  It  is  a proper- 
ty of  the  machine  that  any  kind  of  yarnor  twine  maybe  warped 
with  it,  so  that  by  using  Gne  yarn,  and  giving  the  handle  a few 
turns,  a texture  may  be  wrought  equally  as  fine  as  lace;  and 
from  the  simplicity  with  which  it  may  be  wrought,  we  would 
strongly  recommend  the  machine  to  the  junior  branches  of 
families,  who  will  find  the  using  it  to  be  an  agreeable  and  pro- 
fitable amusement. 

NEUTRAL  SALTS,  a sort  of  salts  neither  acid  nor  alkaline, 
bat  partaking  of  the  nature  of  both.  Set  Acid,  Alkali, 
Salts,  &e. 

NEUTRALIZATION.  When  two  or  more  substances 
mutoally  destroy  each  other’s  properties,  they  are  said  to 
neutralise  each  other.  Thus,  in  a proper  combination  of  acid 
and  alkaline  substances,  the  acid  and  alkaline  properties  are 
destroyed. 

NEWTON.  Da.  Jons,  a learned  English  mathematician,  was 
born  in  Devonshire  in  1022,  aod  died  in  1678,  in  the  66th  year 
of  his  age.  He  was  author  of  several  works  relating  to  differ- 
ent branches  of  the  mathematical  sciences,  all  of  them  exhibiting 
the  hand  of  a complete  master  of  his  subjects. 

Newton,  Sir  Isaac,  one  of  the  greatest  mathematicians  and 
philosophers  that  any  age  or  country  ever  produced,  was  born 
at  Woolstrop,  in  Lincolnshire,  on  the  26th  of  December,  1642. 
He  very  early  discovered  strong  traits  of  genius,  which  was 
improved  by  a liberal  education  ; at  twelve  years  of  age  he  was 
pat  to  the  grammar  school  at  Grantham,  and  io  1660  was  en- 
tered a student  in  Trinity  College.  Cambridge. 

He  had  not  been  long  in  college  before  ho  attracted  the 
notice  of  the  celebrated  Dr.  Barrow,  and  a sincere  aod  lasting 
friendship  took  place  between  these  two  great  men,  Euclid's 
“ Elements"  were  as  usual  first  put  into  bis  haods,  of  which  he 
soon  made  himself  master,  and  Itis  attention  was  then  directed 
to  Descartes'  analytical  method,  aod  the  optics  of  Kepler,  in 
both  of  which  he  made  several  improvements,  noting  them  down 
in  the  margins.  He  continued  reading  the  works  of  the  most 
celebrated  authors  till  about  the  year  1664,  and  at  this  early 
age  it  was  that  he  first  laid  the  foundation  of  his  new  and  admi- 
rable Method  of  Fluxions  and  Infinite  Series.  In  the  moan 
time,  ns  mathematicians  were  then  much  engaged  in  improving 
telescopes,  and  grinding  glasses  for  the  purpose  of  constructing 
these  instruments,  be  also  set  himself  to  work  on  the  same  sub- 
ject, which  led  him  to  a repetition  of  Grimaldi’s  celebrated  ex- 
periment with  the  prism.  The  vivid  colours  of  the  spectrum 
was  to  him,  not  only  a source  of  delight  and  pleasure,  but  also 
of  cootemplation.  particularly  its  oblong  form,  which,  according 
to  the  principles  then  received,  ought  to.  have  been  circular; 
this  phenomenon  led  him  to  other  experiments,  and  finally  to 
a new  theory  of  light  sod  colours,  in  which  tho  heterogeneous 
nature  of  light  was  satisfactorily  demonstrated- 

It  is  impossible  for  us  to  follow  this  philosopher  through  the 
numerous  and  important  discoveries  and  improvements  with 
whioh  he  enriched  science ; suffice  it  to  say,  that  he  left  scarce 
any  subject  unexplored.  Analysis,  astronomy,  optics,  mecha- 
nics, were  alike  the  ohjects  of  his  investigation,  and  experienced 
alike  the  powerful  effects  of  his  superior  genius.  In  his  pri- 
vate character,  he  was  amiable  and  modest;  he  never  talked, 
either  of  himself  or  others,  so  as  to  give  the  most  malicious 
ceusarer  the  least  occasion  even  to  suspect  him  of  vanity.  He 
was  candid  and  affable,  and  always  put  himself  upon  a level 
with  his  company  ; nor  did  any  singularities,  either  natural  or 
affected,  distinguish  him  from  other  men.  This  great  man  died 
on  the  20 lli  of  March,  1727,  in  the  86th  year  of  bis  age,  and 
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on  the  281b  of  the  same  month  was  conveyed  to  Westminster 
Abbey,  the  pall  being  supported  by  the  Lord  Chancellor,  fbe 
Dukes  of  Montrose  and  Roxburgh,  and  the  Earls  of  Pembroke, 
Sussex,  and  Macclesfield.  He  was  interred  near  tho  entrance 
into  tbe  choir  on  the  left  band,  where  a atately  monument  is 
erected  to  his  memory,  with  emblematical  representations  of 
some  of  his  most  important  discoveries  in  tbe  sciences,  and  an 
inscription  highly  honourable  to  his  memory. 

The  Newtonian  PAt/osepAy,  or  the  doctrine  of  the  universe, 
and  particularly  the  heavenly  bodies,  their  laws,  affections, 
phcnomcaa,  flee,  as  taught  and  illustrated  by  Newton. 

NEW  TRIAL,  in  Law,  is  not  granted  upon  nice  and  formal 
objections,  which  do  not  go  to  the  real  merits,  nor  where  the 
scales  of  evidence  hang  nearly  equal.  It  is  generally  upon 
some  misdirection  by  the  judge  to  the  jury,  in  point  of  law, 
where  a jury  has  found  a verdict  directly  against  evidence.  It 
is  also  granted  where  damages  have  been  given  beyond  the 
ordinary  measure  of  justice,  and  where  the  party  has  been 
surprised  by  some  cvidcuco  which  he  has  subsequently  tbe 
means  of  answering,  but  had  not  at  the  trial.  It  is  always 
refused  where  the  damages  do  not  exceed  £10. 

NICKEL,  a white  metal,  which,  when  pure,  is  both  ductile 
and  malleable,  and  may  be  forged  into  very  thin  plates,  whose 
colour  is  intermediate  between  that  of  silver  and  tin,  and  is 
not  altered  hy  the  air.  It  is  nearly  as  hard  as  iron-  Its  spe- 
cific gravity  is  8’279.  and  when  forged,  8 666,  The  species  of 
nickel  ores  are  its  alloy  with  arsenic  and  a little  sulphur,  and 
its  oxide.  The  first  is  the  most  abnndaot,  and  the  one  from 
which  nickel  is  usually  extracted.  It  is  known  to  mineralogists 
by  the  German  name  of  kupfcrnickel,  or  false  copper,  from  its 
colour  and  appearance.  It  occurs  generally  massive  and  dis- 
seminated. its  colour  is  coppcr-red  of  various  shades.  By  the 
experiments  that  have  been  made,  nickel  in  its  pure  state  pos- 
sesses a magnetic  power.  The  effect  of  the  magnet  on  it  is 
little  inferior  to  (hat  which  it  exerts  on  iron;  and  tbe  metal 
itself  becomes  magnetic  by  friction  with  a magnet,  or  even  bj 
beating  with  a hammer.  Magnetic  needles  have  even  been 
made  of  it  in  France,  and  have  been  preferred  to  those  of  steel, 
as  resisting  better  the  action  of  the  air.  The  nickel  preserves 
its  magnetic  property  when  alloyed  with  copper,  though  it  is 
somcn  hat  diminished ; by  a small  portion  of  arsenic  it  is  com- 
pletely destroyed.  Nickel  is  fusible  at  160  degrees  of  Wedg- 
wood, and  forms  alloy  with  a number  of  metals.  Nickel  is 
found  in  Cornwall,  and  in  some  other  counties  of  England  ; in 
Germany,  Sweden,  France,  Spain,  and  several  parts  of  Asia. 
The  Chinese  employ  it  in  making  white  copper;  and,  in  con- 
junction with  copper  and  zinc,  they  manufacture  it  into  various 
kinds  of  children's  toys.  Nickel  gives  a certain  degree  of 
whiteness  to  iron.  It  is  used,  with  advantage,  hy  some  of  the 
Birmingham  manufacturers,  in  combination  with  that  metal ; 
and  by  others  in  combination  with  brass.  If  it  were  possible 
to  discover  an  easy  method  of  working  nickel,  there  can  he 
little  doubt  but  it  would  be  found  very  valuable  for  surgical 
instruments,  compass  needles,  and  other  articles,  since  it  is 
not,  like  iron,  liable  to  rust.  Oxide  of  nickel  is  used  for  giving 
colours  to  enamels  and  porcelain.  In  different  mixtures  It 
produces  brown,  red,  and  grass-green  tints. 

NICOTI  ANA,  in  Botany,  Tobacco,  a genus  of  the  pentandria 
monogynia  class  and  order.  Natural  order  of  Lurid«,  Solano* 
Jussieu.  English  tobacco  seldom  rises  more  than  three  feet  in 
height,  having  smooth  alternate  leaves  upon  short  foot-stalks  ; 
flowers  in  small  loose  bunches  on  the  top  of  the  stalks,  of  u 
yellow  colour,  appearing  in  July,  which  are  succeeded  by 
roundish  capsules,  ripening  in  the  autumn.  Sir  Walter  Raleigh, 
on  his  return  from  America,  first  introduced  the  smoking  ot 
tobacco  into  England.  In  the  house  in  which  he  lived  at 
Islington  are  his  arms,  with  a tobacco  plant  on  the  top  of  tho 
shield.  It  is  remarkable  that  the  name  tobacco  lias  prevailed 
over  the  original  name,  petum,  in  all  the  European  languages, 
with  very  little  variation,  and  even  in  Tartary  and  Japan. 
Tobacco  is  derived  from  the  island  Tobago.  Petom  is  the 
Brazilian  name. — Tobacco  is  sometimes  used  externally  in 
unguents  for  destroying  cutaneous  insects,  cleaning  uloers,Atc. 
Beaten  into  a mash  with  vinegar  or  brandy,  it  has  sometimes 
proved  serviceable  for  removing  bard  tumours  of  the  hypo- 
ohondres. 
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NICTITATING  MEMBRANE,  in  Comparative  Anatomy,  a 
thin  membrane,  chiefly  found  in  the  bird  and  fish  kind,  which 
covers  the  eyes  of  these  animals,  sheltering  them  from  the  dust, 
or  from  too  much  light,  yet  is  so  thin  and  pellucid  that  they  can 
see  through  it. 

NIDUS,  among  naturalists,  a nest,  or  proper  repository 
for  the  eggs  of  birds,  insects,  5tc.  wherein  the  young  of  these 
animals  are  batched  and  nursed. 

NIGELLA  Romans.  Fennel  Fletcer.  The  seeds. — They 
have  a strong,  not  unpleasant  smell ; and  a subacrid,  somewhat 
unctuous  disagreeable  taste.  They  stand  recommended  as  ape- 
rient, diuretic,  &c-  but,  being  suspected  to  have  noxious  quali- 
ties, should  bo  used  with  caution. 

NIGHT,  that  part  of  the  natural  day  during  which  the  sun 
is  below  the  horizon  ; though  the  twilight,  both  in  the  morning 
and  evening,  is  sometimes  considered  as  forming  part  of  the  day. 

NIHIL  DICIT,  a failure  in  the  defendant  to  pot  in  an 
answer  to  the  plaintiff's  declaration,  &c.  by  the  day  assigned 
for  that  purpose. 

NILOMETER,  sometimes  called  Xiloscope,  an  instrument 
used  among  the  ancients  to  measure  the  height  of  the  water  in 
the  river  Nile,  in  its  periodical  overflowings.  The  measure  of 
it  was  sixteen  cubits,  this  being  the  height  to  which  it  must 
rise,  in  order  to  insure  the  fruitfulness  of  the  country. 

NIMBUS,  in  Antiquity,  a circle  observed  on  certain  medals, 
or  round  the  head  or  some  emperors,  answering  to  the  circles 
of  glory  drawn  around  the  images  of  saints. 

NIPPERS,  certain  pieces  of  cordage  used  to  fasten  the 
cable  to  the  messenger,  or  voyal,  in  n ship  of  war,  when  the 
former  is  drawn  into  the  ship  by  mcchauica!  powers  applied  to 
the  latter.  They  are  usually  six  or  eight  feet  in  length,  accord- 
ing to  the  size  of  the  cable,  and  five  or  six  of  them  arc  com- 
monly fastened  about  the  cable  and  voyal  at  once ; those 
which  are  farthest  aft  aro  always  taken  off  as  the  cable  ap- 
proaches the  main  hatchway,  and  others  are  at  the  same  time 
fastened  on  in  the  fore  part  of  the  ship,  to  supply  their  places, 
the  boys  oT  the  ship  receiving  the  ends  to  walk  aft  with  (hem, 
and  carrying  them  forward  again  when  cast  off  from  the  cable. 

Nivi'bR  Men,  persons  employed  to  bind  the  nippers  about 
the  cables  and  voyal,  and  to  whom  the  boys  return  the  nippers 
when  they  are  taken  off.  Stlcager  Nippers  are  osed,  when 
from  a very  great  straiu  the  common  nippers  are  not  found 
sufficiently  secure;  sclvagers  arc  then  put  on  and  held  fast, 
by  means  of  tree  nails. 

NISI  PRIUS,  in  Law,  a commission  directed  to  the  judges 
of  assize,  empowering  them  to  try  all  questions  of  fact  issuing 
out  of  the  courts  of  Westminster,  that  are  then  ready  for  trial 
by  jury : the  origin  of  which  name  is  this : all  causes  commenced 
in  the  courts  of  Westmioster-hall,  aro  by  course  of  the  courts 
appointed  to  bo  tried  on  a day  fixed  in  some  Easter  or  Michael- 
mas term,  by  a jury  returned  from  the  county  wherein  the 
cause  of  action  arises  ; but  with  this  proviso, — Siti  print  just  i- 
ciarii  ad  assitas  capitndas  venerint ; that  is,  unless  oeforo  the 
day  prefixed,  the  judges  of  assize  come  into  the  county  in 
question,  which  they  always  do  in  the  vacation  preceding  each 
Easter  and  Michaelmas  term,  and  there  try  the  cause-  And 
then,  upon  return  of  the  verdict  given  by  the  jury  to  the  court 
above,  the  judges  there  give  judgment  for  the  party  to  whom 
the  verdict  is  found. 

NITRATES,  compounds  of  nitric  acid  with  the  salifiable 
bases. 

NITRE,  tbe  common  name  of  the  nitrate  of  potash,  which  is 
known  by  the  nameof  saltpetre,  and  is  found  in  the  East  Indies, 
in  Spain,  the  kingdom  of  Naples,  and  elsewhere,  in  consider- 
able quantities; but  nitrate  of  lime  is  still  more  abundant.  The 
greatest  part  of  the  nitre  of  commerce  is  produced  by  a combi- 
nation of  circumstances  which  tend  to  compose  and  condense 
nitric  acid.  This  acid  appears  to  be  produced  in  all  situations 
where  animal  matters  are  decomposed  with  access  of  air,  and 
of  proper  substances  with  which  it  can  readily  combine.  Grounds 
frequently  trodden  by  cattle  and  impregnated  with  their  ex- 
crements, or  the  walls  of  inhabited  places  where  putrid  animal 
vapours  abound,  such  as  slaughter-houses,  drains,  or  the  like, 
afford  nitro  by  long  exposure  to  the  air-  Artificial  nitre-bids 
are  made  by  an  attention  to  the  circumstances  in  which  (his 
salt  is  produced  by  nature.  Its  taste  is  penetrating ; but  the 


cold  produced  by  placing  the  salt  to  dissolve  in  the  mouth  is 
such  as  at  first  to  predominate  over  tbe  real  taste.  Seven  pans 
of  water  dissolve  two  of  nitre,  at  the  temperature  of  sixty  de- 
grees ; but  boiling  water  dissolves  its  own  weight.  One  hun- 
dred pans  of  alcohol,  at  a heat  of  17G  degrees,  dissofvo  only 
2'D.  On  being  exposed  to  a gentle  beat,  nitre  fuses  ; and  iu 
this  state  being  poured  into  moulds,  so  as  to  form  little  round 
cakes,  or  balls,  it  is  called  sal  prunella  or  crystal  mineral.  Many 
kinds  of  plants,  which  grow  in  soils  favourable  to  the  produc- 
tion of  it,  contain  nitre  ; this  is  particularly  the  case  with  pel- 
litory,  borage,  and  tbe  large  san-dower.  Immense  quantities 
of  rutre  arc  annually  required  for  the  purposes  of  war.  From 
its  constituting  one  of  the  most  important  substances  in  tbe 
composition  of  gun-powder,  it  bus  been  found  necessary  to 
adopt  artificial  modes  or  procuring  it.  In  several  districts  of  the 
East  Indies,  there  are  certain  places  called  saltpetre  grounds. 
From  these,  large  quantities  of  the  earth  arc  duj,  and  pul  into 
eavities  through  which  water  is  passed.  This  brings  away  with 
it  the  salt  that  the  earth  contains,  and  this  is  afterwards  sepa- 
rated from  tbe  water  by  boiliug.  It  is  extensively  employed  in 
metallurgy  ; it  serves  to  promote  the  combustion  of  sulpbnr  in 
fabricating  its  acid ; it  is  used  in  dying  ; it  is  added  to  common 
salt  for  preserving  meat,  to  which  it  gives  a red  hue;  it  is  an 
ingredient  in  sume  frigorific  mixtures,  and  it  is  prescribed  in 
medicine  as  cooling,  febrifuge,  and  diuretic;  and  some  hate 
recommended  it  mixed  with  vinegar,  as  a very  powerful  reme- 
dy lor  sea  scurvy. 

Nitric  Acid,  is  a compound  of  oxygen  and  azote,  or  nitro- 
gen, in  the  proportion  of  twenty-five  parts,  by  weight,  of  the 
latter  to  seventy-five  of  the  former.  It  is  one  of  the  constituent 
parts  of  nitre  or  saltpetre,  which  from  hence  has  its  name j 
and.  in  a pure  state,  it  is  transparent  and  colourless,  like  water. 
By  the  action  of  light,  however,  it  soon  becomes  yellow  ; and 
if  exposed  to  tbe  air,  it  emits  yellow  fumes,  which  even  tinge 
the  air  of  the  same  colour.  To  tbe  taste  it  is  extremely  acid. 
It  dyes  the  skin  a yellow  colour,  which  is  very  difficult  to  be 
removed,  and  is  so  corrosive  as  to  destroy  almost  every  sub- 
stance into  which  it  penetrates.  If  poured  upon  oils,  it  sets 
them  on  fire.  With  various  bases  it  forms  the  compounds  called 
mi t rates.  This  acid,  which  has  hitherto  never  otherwise  been 
obtained  than  mixed  with  water,  is  cbiefly  known  in  commerce 
by  the  name  of  aqua-fortis.  Its  uses  are  various  and  import- 
ant. The  mode  of  obtaining  it,  in  large  manufactories,  is  by 
distilling  a mixture  of  nitre  and  clay ; hut  the  acid  thus  pro- 
cured being  weak  and  impure,  chemists,  for  nicer  purposes, 
generally  prepare  it  by  distilling,  in  a glass  apparatus,  a pro- 
portion of  three  parts  of  nitre  and  one  of  spirit  of  vitriol.  Ail 
kinds  of  metals  arc  capable  of  being  dissolved  by  nitric  add 
except  gold  and  platina.  For  all  practical  purposes,  nitric  acid 
is  obtained  from  nitrate  of  potash,  from  which  it  is  expelled  by 
sulphuric  acid ; and  it  is  of  considerable  use  in  the  arts,  being 
employed  for  etching  on  copper;  as  a solvent  of  tin  to  form 
with  that  metal  a mordant  for  some  of  the  finest  dyes  ; in  me- 
tallurgy and  assaying;  in  various  chemical  processes,  on  ac- 
count of  tbe  facility  with  which  it  parts  with  oxygen  and  dis- 
solves metals;  in  medicine,  as  a tonic,  and  as  a substitute  for 
mereurial  preparations  in  syphilis  and  affections  of  the  liver  ; 
as  also  in  the  form  of  vapour,  to  destroy  contagion  in  all  cases 
of  fever.  For  the  purposes  of  the  arts  it  is  used  in  a diluted 
state,  and  contaminated  with  the  sulphuric  and  muriatic  acids, 
by  the  name  of  aquafortis.  Two  kinds  are  sold  in  tbe  shops, 
double  aquafortis,  which  is  about  half  the  strength  of  nitric 
acid  ; simple  aquafortis,  which  is  half  the  strength  of  the  double, 
A compound  made  by  mixing  two  parts  of  the  nitric  acid  with 
one  of  muriatic,  known  formerly  by  the  name  of  aqua  regia, 
and  now  by  that  of  nitro-muriatic  acid,  has  the  properly  of  dis- 
solving gold  and  platina.  On  mixing  the  two  acids  heat  is 
given  out,  an  effervescence  takes  plaoe,  and  the  mixture  ac- 
quires an  orange  colour.  Hie  aqua-regia  does  not  oxydize 
gold  and  platinum,  but  causes  their  combination  with  chlorine. 
The  nitrate  of  barytes,  when  perfectly  pare,  is  in  regular  octahe- 
dral crystals,  though  it  is  sometimes  obtained  in  small  shining 
scales.  It  may  be  prepared  by  uniting  barytes  directly  with 
nitric  acid,  or  by  decomposing  the  carbonate  or  snlphuretof 
barytes  with  this  acid.  Nitrate  of  stronlian  may  be  obtained 
in  the  same  manner  as  that  of  barytes,  with  which  it  agrees  la 
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tbc  shape  of  its  crystals,  and  most  of  its  properties.  Applied 
to  the  wick  of  a candle,  or  added  to  burning  alcohol.it  gives  a 
deep  red  colour  to  the  flame.  On  this  account  it  is  useful  in 
the  art  of  pyrotcchny  and  in  exhibitions  at  public  theatres. 
Nitrate  of  lime  abounds  in  the  mortar  of  old  buildings,  particu- 
larly those  that  have  been  much  exposed  to  animal  cflluvia,  or 
processes  in  which  azote  is  set  free.  The  nitrate  of  ammonia 
possesses  the  property  of  exploding,  and  being  totally  decom- 
posed at  the  temperature  of  000  deg.;  whence  it  has  acquired 
the  name  ofnitrom  flammam 

NITROGEN,  also  called  acote,  a substance  existing  in  great 
abundance,  but  ia  never  found  except  in  combination  with 
some  other  body.  Is  a principal  component  part  of  the  air  which 
we  breathe,  which  consists  of  78  parts  of  nitrogen,  and  22  of 
oxygen.  It  is  accordingly  here  united  with  oxygen,  and  a 
certain  portion  of  calorie  and  light.  The  nitrogen  and  oxygen 
of  the  atmospherio  air  may  be  separated,  so  that  we  may  have 
the  nitrogen  by  itself,  but  then  only  in  a state  of  gas,  and  its 
properties  are  very  different  from  those  of  the  atmospheric  air. 
Nitrogen  gas  will  not  sapporl  animal  life.  Il  is  a little  heavier 
than  atmospheric  air,  elastic,  and  capable  of  expansion  and 
condensation.  It  produces  no  change  on  vegetable  colours, 
and,  when  mixed  with  lime  water,  does  not  make  it  milky,  as 
does  carbonic  acid  gas.  Nitrogen  gas  and  oxygeu  gas  arti- 
ficially mixed  in  proportions  in  which  air  is  found  in  the  atmo- 
sphere, have  exactly  the  same  properties  as  atmospheric  air, 
which  they  become  in  every  respect.  All  animal  and  vegeta- 
ble substances  contain  a large  portion  of  nitrogen.  Different 
proportions  of  oxygen  united  with  nitrogen  produce  compounds 
of  very  different  properties  : 78  parts  of  nitrogen  and  22  of  oxy- 
gen will  produce  atmospherio  air.  The  same  quantity  of 
nitrogen  with  twice  as  much  of  oxygen  make  100  of  nitrous 
oxide.  The  same  quantity  of  nitrogen  and  four  times  as  much 
oxygen  make  nitric  oxide.  The  same  quantity  still  of  nitrogen 
and  eight  limes  the  quantity  of  oxygen,  make  nitrons  acid.  The 
same  quantity  of  nitrogen,  and  ten  times  the  quantity  of  oxy- 
gen, make  nitric  acid.  Thus  the  only  difference  between  at- 
mospheric air,  so  necessary  to  life,  and  nitric  acid,  which  wonld 
destroy  us  if  received  internally,  consists  in  this,  that  the  latter 
contains  ten  times  as  much  oxygen  as  the  former.  Nitrous 
oxide,  a gas  chiefly  remarkable  for  its  intoxicating  effects 
when  inhaled,  affords  at  public  lectures  much  amusement  to 
the  spectators.  It  is  obtained  by  distilling  nitrate  of  ammonia. 
Nitrous  oxide  and  nitrous  acid  are  not  of  much  importance. 
Nitrogen  combines  with  chlorine,  and  is  then  dangerously  ex- 
plosive, and  roust  be  carefully  and  cautiously  heated.  It  unites 
also  with  iodine. 

NITROUS  ACID,  formerly  called  fuming  nitrous  acid,  forms 
a distinct  genus  of  salts,  that  may  be  termed  nitrites. 

NOBILITY,  a quality  that  ennobles,  and  raises  a person 
possessed  of  it  above  the  rank  of  a commoner.  The  origin  of 
nobility  in  Europe  is  referred  to  the  Goths,  who,  after  they  had 
seized  part  of  Europe,  rewarded  their  chiefs  with  titles  of  ho- 
nour, to  distinguish  them  from  the  common  people-  In  Britain 
the  term  nobility  is  restrained  to  the  degrees  of  dignity  above 
knighthood;  but  everywhere  else  nobility  and  gentility  are 
the  same.  The  British  nobility  consist  only  of  live  degrees, 
tix.  duke,  marquis,  earl  or  count,  viscount,  and  baron.  In 
Britain  these  titles  are  conferred  only  by  the  king,  and  that  by 
patent,  in  virtue  of  which  it  becomes  hereditary.  The  privileges 
of  the  nobility  are  considerable,  they  aie  the  king's  hereditary 
counsellors,  and  are  privileged  from  all  arrests  unless  for  trea- 
son, felony,  breach  of  peace,  condemnation  in  parliament,  and 
contempt  of  the  king.  They  enjoy  their  seats  in  the  House  of 
Peers  by  descent,  and  no  act  of  parliament  can  pass  without 
their  concurrence  ; they  arc  the  supreme  court  of  judicature, 
and  even  in  criminal  cases  give  their  verdict  upon  their  honour, 
without  being  put  to  their  oath.  In  their  absence,  they  are 
allowed  a proxy  to  vote  for  them,  and  in  all  places  of  trust  arc 
permitted  to  constitute  deputies,  by  reason  of  the  necessity  the 
law  supposes  them  under,  of  attending  the  king's  person  ; but 
no  peer  is  to  go  out  of  the  kingdom  without  the  king's  leave, 
and,  when  that  is  granted,  he  is  to  return  with  the  king's  writ, 
or  forfeit  goods  and  chattels. 

NOBLE,  a money  of  account  containing  six  shillings  and 
eight  pence. 


NOCTILUCA,  a species  of  phosphorus. 

NOCTURNAL  Arch,  in  Astronomy,  the  arch  of  a circle 
described  by  the  sun,  or  a star  in  the  night. 

Nocturnal  Semi  Arch  of  the  Sun,  is  that  portion  of  a circle 
he  passes  over  between  the  lower  part  of  our  meridian,  and  the 
point  of  the  horizon  wherein  he  rises;  or  between  the  point  oC 
the  horizon  wherein  he  sets,  and  the  lower  part  of  our  meri- 
dian. 

Nocturnal,  or  Xoctvrlalntm,  an  instrument  chiefly  used  at 
sea,  to  take  the  altitude  or  depression  of  some  stars  about  the 
pole,  in  order  to  And  the  latitude  and  hour  of  the  night.  Some 
nocturnals  are  hemispheres  or  planispheres,  on  the  plane  of 
the  equinoctial.  Those  commonly  in  use  among  seamen  are 
two ; the  one  adapted  to  the  polar  star,  and  the  first  of  the 
guards  of  the  little  bear;  the  other  to  the  pole  star,  and  the 
pointers  of  the  great  bear. 

This  instrument  consists  of  two  circnlar  plates  applied  to 
each  other.  The  greater,  which  has  a handle  to  bold  the  instru- 
ment, is  about  2|  inches  diameter,  and  is  divided  into  twelve 
parts,  agreeing  to  the  twelve  months,  and  each  month  subdi- 
vided into  every  fifth  day  ; and  so  as  that  the  middle  of  tbc  han- 
dle corresponds  to  that  day  of  the  year  wherein  the  star  hero 
regarded  has  the  same  right  ascension  with  the  sun.  If  tbc  in- 
strument be  fitted  for  two  stars,  the  bandlo  is  made  moveable. 
The  upper  left  circle  is  divided  into  twenty-four  equal  parts 
for  tbe  twenty-four  hours  of  the  day,  and  each  hour  subdivided 
into  quarters.  These  twenty-four  hours  are  noted  by  twenty- 
four  teeth,  to  be  told  in  the  night.  Those  at  the  hour  twelve  are 
distinguished  by  their  length.  In  the  centre  of  the  two  circu- 
lar plates  is  adjusted  a long  index,  moveable  upon  the  upper 
plate.  And  (he  three  pieces,  viz.  the  two  circles  and  index,  are 
joined  by  a rivet,  which  is  pierced  through  the  centre  with  a 
hole,  through  which  tbe  star  is  to  be  observed. 

To  use  the  Nocturnal Turn  the  upper  plate  till  the  long 
tooth,  marked  twelve,  be  against  the  day  of  the  month  on  the 
under  plate : then  bringing  the  instrument  near  the  eve,  suspend 
it  by  tbc  handle  with  the  plane  nearly  parallel  to  the  equinoc- 
tial ; and  viewing  the  pulo  star  through  the  hole  of  the  centre, 
turn  the  index  about,  till,  by  the  edge  coming  from  tbe  centre, 
you  see  the  bright  star,  or  guard  of  the  little  bear,(if  the  instru- 
ment be  fitted  to  the  star) ; then  that  tooth  of  the  upper  circle, 
under  the  edge  of  the  index,  is  at  tbe  hour  of  Ibe  night  on  the 
edge  of  the  hour  circle:  which  may  be  known  without  alight, 
by  counting  tbe  teeth  from  the  longest,  which  is  for  the  boor 
twelve. 

NODE,  in  Surgery,  a tumour  arising  on  the  bones. 

NODE,  Nodus,  in  tbe  doctrine  oi  Curves,  is  a small  oval 
figure,  made  by  tbe  intersection  of  ono  branch  of  a curve  with 
another. 

Node,  in  Dialing,  denotes  a small  hole  in  tbc  gnomon  of  a 
dial,  which  indicates  the  hour  by  its  light,  as  the  gnomon  itself 
does  by  its  shadow. 

Nodes,  in  Astronomy,  are  the  opposite  points  where  the 
orbit  of  a planet  crosses  the  ecliptic. 

Ascending  Node,  is  that  where  the  planet  ascends  from  the 
sooth  to  the  north  side  of  the  ecliptic,  which  is  denoted  by  the 
character  &>,  and  denominated  dragon’s  head , Descending 

Node,  is  that  where  the  planet  descends  from  the  north  to  the 
sonth  side  of  the  ecliptic,  which  is  denoted  by  the  character 
and  is  called  the  dragon’s  tail.  The  right  line  joining  these 
two  points,  is  called  Me  line  of  the  nodes.  It  appears  by  obser- 
vation, that  in  all  the  planets  the  line  of  the  nodes  continually 
changes  its  place,  its  motion  being  in  antecedentia,  or  con- 
trary to  the  order  of  the  signs,  the  particular  quantity  for 
which,  in  each  planet,  will  be  found  under  their  several  names. 

NOLLE  Prosequi,  is  used  where  the  plaintiff  will  proceed 
no  further  in  his  action. 

NO-MAN’S-LAND,  a space  in  midships,  between  the  after 
part  of  the  bclfrv  and  the  fore  part  of  a boat,  when  she  is 
stowed  upon  the  booms,  as  in  a deep  waisted  vessel. 

NOMENCLATURE.  The  chemists  of  former  times  were 
unfortunate  in  the  nomenclature  which  they  adopted,  there  be- 
ing no  regular  system,  and  the  names  given  to  chemical  sub- 
stances being  frequently  fanciful  and  often  leading  to  error.  In 
addition  to  this,  chemists  affected  obscurity  and  mvsterv.  To 
obviate  these  inconveniences,  Lavoisier  and  tho  French  chc- 
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mists  proposed,  and  successfully  introduced,  a chemical  nomen- 
clature. of  which  the  basis  is  simplicity,  and  which  is  intended 
as  far  os  possible  to  convey  an  idea  of  the  composition  of  the 
substance  expressed. 

Nomenclature,  a catalogue  of  several  of  the  most  usual 
words  iu  any  language,  with  their  significations,  to  facilitate 
the  use  of  such  words  to  those  who  are  to  learn  the  tongue. 

NONAGESIMAL  Decree,  called  also  Mid  Heaven,  is  the 
highest  point,  or  90tb  degree  of  the  ecliptic,  reckoned  from  its 
intersection  with  the  horizon  at  any  time. 

NONAGON,  a figure  of  nine  angles  and  nine  sides.  The 
angle  at  the  centre  of  a nonagon  is  40°,  the  angle  subtended  by 
its  sides  140°,  and  its  area  when  the  side  is  l = | nat.  tang. 
70°  = 6*1 81 8349. 

NONAPPEARANCE,  a default  in  not  appearing  in  a court 
of  judicature.  Attorneys  subscribing  warrants  for  appearing  in 
court  are  liable  to  attachment  and  fine  for  nonappearance.  If 
a defeudant  does  not  appear,  and  fiod  bail  upon  a tare  facias 
and  role  given,  judgment  may  he  had  against  him. 

NON  COMPOS  MENTIS,  in  Law.  denotes  a person  not 
being  of  sound  memory  and  understanding. 

NON  CLAIM,  in  Law,  where  a person  has  a demand  upon 
another,  and  docs  not  enforce  his  claim  within  a reasonable 
time,  he  is  precluded  by  law  from  bringing  bis  aclion  to  enforce 
iL  Non  claim  is  generally  applied  to  the  period  of  five  years, 
after  which  a parly  is  barred  by  a fine. 

NONCONFORMISTS,  the  same  with  dissenters,  of  whom 
there  are  numerous  separate  congregations  in  these  kingdoms. 

NONES,  Non«,  in  the  Roman  calendar,  the  fifth  day  of 
January,  February,  April,  June,  August,  September,  Novem- 
ber, and  December  ; and  the  seventh  of  March,  May,  July,  and 
October,  had  six  days  in  their  nones ; because  these  alone,  in 
the  ancient  constitution  of  the  year  by  Nuns,  had  31  days 
apiece,  thereat  having  only  29,  and  February  30;  but  when 
Caesar  reformed  the  year,  and  made  other  months  containing 
31  days,  he  did  not  allot  them  six  days  of  nones.  See  Calen- 
dar. 

NON  EST  FACTUM,  a plea  where  an  action  is  brought 
upon  a bond,  or  any  other  deed,  and  the  defendant  denies  it  to 
be  bis  deed  whereon  he  is  impleaded.  In  every  case  where  the 
bond  is  void,  the  defendant  may  plead  mm  est  factnm ; but  where 
a bond  is  voidable  only,  as  the  law  terms  it,  he  must  shew  the 
special  matter. 

Non  est  Inventus,  signifies  a sheriff's  return  to  a writ,  that 
the  defendant  is  not  to  be  found. 

NONIUS,  or  Nunez,  Peter,  an  eminent  Portuguese  mathe- 
matician and  physician,  was  born  at  Alcazar,  in  Portugal,  in 
1497,  and  died  in  1577,  at  the  age  of  80  year*.  From  this 
author  is  derived  the  name  of  the  iustrument  called  the 
nonius,  from  his  having  described  it  in  ono  of  bis  works.  The 
invention  of  it  is,  however,  mote  commonly  attributed  to  Ver- 
nier, by  which  name  it  is  also  sometimes  called,  and  under 
which  it  is  described  in  this  work. 

NON-NATURALS,  in  Medicine,  so  called  because  hy  their 
abuse  they  become  the  causes  of  diseases.  The  old  physicians 
divided  the  non-naturals  into  six  classes,  tig.  the  air,  meats 
and  drinks,  sleep  and  watching,  motion  and  rest,  the  passions 
of  the  mi ud,  the  retentions  and  excretions. 

NON-PROS,  in  Law,  if  the  plaintiff  neglects  to  deliver  n 
declaration  for  two  terras  after  the  defendant  appears,  or  is 
guilty  of  other  delays  or  defaults  against  the  rules  of  law  in 
any  subsequent  stage  of  the  action,  he  is  adjudged  not  to  pur- 
sue his  remedy  as  lie  ought ; and  thereupon  a non-suitor  non- 
prosequitnr  is  entered,  and  he  is  then  said  to  be  non  pros'd. 

Non-Residence,  in  Ecclesiastical  matters,  is  applied  to  those 
spiritual  persons  who  are  not  resident,  but  absent  themselves 
for  the  space  of  one  month  together,  or  two  months  at  sovcral 
times  in  one  year,  from  their  dignities  or  benefices,  which  is 
liable  to  tbc  penalties,  by  the  statute  against  non-residence, 
21  Henry  VIII.  c.  13.  But  chaplains  to  the  king,  or  other  great 
persons  mentioned  in  this  statute,  may  he  non-resident  on  their 
livings  ; os  theyr  are  excused  from  residence  whilst  they  attend 
those  who  retain  them. 

NONSUIT,  in  Law,  is  where  a person  has  commenced  an 
action,  and,  at  the  trial,  fails  in  his  evideoce  to  support  it,  or 
has  brought  a wrong  action.  The  plaintiff  pays  costs,  but  may 


bring  another  action  for  the  same  cause,  which  he  cannot  do 
after  a verdict  against  him. 

NORIA,  an  hydranlic  machine,  common  in  Spain,  which 
raises  water.  This  engine  consists  of  a vertical  wheel  of 
20  feet  diameter,  on  the  circomference  of  which  are  fixed 
buckets,  or  boxes,  for  the  purpose  of  raising  water  out  of  wells, 
Ac.  communicating  with  the  canal  below,  and  emptying  it  in  a 
reservoir  above,  placed  by  the  side  of  the  wheel.  The  buckets 
havo  a lateral  orifice,  to  receive  and  discharge  the  water-  Tho 
axis  of  the  wheel  is  embraced  by  four  small  beams,  crossing 
each  other  at  right  angles,  tapering  at  tbe  extremities,  and 
forming  eight  little  arms.  This  wheel  is  near  the  centre  of  the 
horse-walk,  contiguous  to  the  vertical  axis,  into  the  top  of 
which  the  top  beam  is  fixed ; but  near  the  bottom  it  is  em- 
braced by  four  little  beams,  forming  eight  arms,  similar  to 
those  above  described,  on  (he  axis  of  the  water  wheel.  In  the 
movement  of  the  horse  or  mule,  these  horizontal  arms  acting  as 
cogs,  take  hold,  each  in  succession,  of  those  arms,  which  ate 
fixed  on  the  axis  of  the  water  wheel,  and  keep  it  in  rotation. 
This  machine,  nearly  resembling  the  Persian  wheel,  throws  up 
a great  deal  of  water;  but  it  has  two  defects:  much  of  tho 
water  falls  out  of  the  buckets  in  their  ascent,  and  a considerable 

fiortion  of  the  water  to  be  discharged  falls  into  the  reservoir 
ust  when  the  backet  is  at  its  highest  point  of  the  circle.  These 
inconveniences  arc  both  remedied  by  tho  Persian  Wheel; 
which  see. 

NORMA  vel  QUADRA  EUCLIDIS,  Euclid's  Square, 
is  a small  constellation  aituated  south  of  tho  Scorpion,  and 
contains  twelve  stars,  all  below  the  fourth  magnitude. 

NORMAL,  a perpendicular  forming  with  another  line  aright 
angle. 

NORMAN,  a name  given  to  a short  wooden  bar,  thrust  into 
one  of  the  holes  of  the  windlass  in  a merchantman,  whereon  to 
fasten  the  cable.  It  is  only  used  when  there  is  very  littlo  strain 
upon  the  cable. 

NORTH,  one  of  the  four  cardinal  points. 

North-East  Passage.  This  navigation  has  been  divided 
into  three  parts,  and  the  advocates  for  it  have  endeavoured  to 
shew  that  these  three  parts  havo  been  passed  at  different 
times,  concluding  from  theuce,  that  the  whole  taken  collec- 
tively is  practicable.  These  three  parts  are,  1.  From  Arch- 
angel to  the  river  Lena;  2.  From  the  Lena  round  TsrhukoU 
skoi  Noss  (or  the  north-eastern  promontory  of  Asia)  to  Kam- 
schatka;  and  3.  From  Kamschatka  to  Japan.  With  respect 
to  the  first  part,  no  one  has  ever  asserted  that  it  has  been 
performed  in  ono  voyage.  From  an  account  of  the  several 
voyages  that  have  bccu  made  in  these  seas,  it  appears  that 
there  is  a cape  between  the  rivers  Chalanja  and  Piasida,  that 
has  never  yet  been  doubled.  As  to  the  second  division,  it  has 
been  oflinnrd,  that  a passage  has  been  effected  by  several  ves- 
sels which  have  at  different  times  sailed  round  the  northern 
extremity  of  Asia.  But  from  the  Russian  accounts  it  is 
inferred,  that  it  has  been  performed  but  onre,  vis-  by  one 
Deshoeff.  who,  in  1618,  is  said  to  have  doubled  this  formidable 
cape.  Of  tho  third,  or  remaining  part,  of  this  passage,  no 
doubt  can  he  entertained.  The  connexion  between  the  seas  of 
Kamschatka  and  Japan  has  been  established  by  many  voyages. 

North-IFmi  Passage,  by  Hudsou’s  or  Baffin’s  bay,  into  the 
Pacific  ocean. 

NORTHERN  Signs,  are  those  that  are  on  the  north  side  of 
the  equator  nr,  Aries,  Taurus,  Gemini,  Cancer,  Leo,  and 
Virgo. 

NORTHING,  in  Navigation,  is  the  difference  of  latitude 
which  a ship  makes  in  sailing  towards  the  north. 

NOSTOCK,  tbe  name  of  a vegetable  substance,  of  a greenish 
colour,  partly  transparent,  and  of  a very  irregular  figure-  It 
trembles  at  the  touch,  like  jelly,  but  docs  not  melt  like  tbaL  It 
is  found  in  all,  but  most  frequently  in  sandy  soils,  usually  after 
raio  in  summer. 

NOTARIAL  Acts,  are  those  acts  in  the  civil  law,  which  re- 
quire to  be  done  under  tbe  seal  of  a notary,  and  arc  admitted 
as  evidence  in  foreign  courts. 

NOTARY,  in  Law,  is  a person  duly  appointed  to  attest  deeds 
and  writings ; he  also  protests  and  notes  foreign  and  inland  bills 
of  exchange  and  promissory  notes,  translates  languages,  and 
attests  the  same,  enters  and  extends  ship’s  protests,  Ac. 
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NOTATION,  io  Arithmetic,  the  method  of  expressing,  by 
meant  of  certain  characters,  any  proposed  quantity.  Io  the 
modern  analysis,  notation  implies  a method  of  representing 
any  operation,  and  the  judicious  selection  of  proper  symbols 
for  this  purpose  is  an  important  consideration,  which  every 
author  who  uudertakes  to  write  on  ibis  subject  should  particu- 
ariy  attend  to.  In  the  common  scale  of  notation  every  Dum- 
ber is  expressed  bj  means  of  the  ten  characters,  O,  1,2,  3,  4, 
6,  6,  7,  H,  9,  by  giving  to  each  digit  a local  as  well  as  its  pro- 
per or  natural  valoe,  the  discovery  of  which  was  perhaps  one 
of  the  most  important  steps  that  has  ever  been  made  in  mathe- 
matics, and  does  as  much  honour  to  its  inventor  as  any  other 
in  the  history  of  this  science.  With  regard  to  the  characters  or 
digits,  by  which  numbers  are  at  this  dale  universally  expressed, 
they  seem  to  be  the  same,  with  a very  slight  alteration,  as  those 
that  were  originally  employed  for  that  purpose;  but  their 
forms  arc  not  such  as  to  indicate  tbeir  origin,  though  some 
authors  have  discovered  more  ingenuity  than  judgment,  by 
endeavouring  to  trace  them  to  the  Greek  alphabet,  and  hence 
inferring,  contrary  to  every  evidence,  a Grecian  origin  to  our 
present  system  of  notation.  Sec  the  different  arithmetical 
characters  in  the  following  engraving 
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Notation  of  the  Hebrnct,  resembled.  In  a great  measure, 
that  of  tbc  Greeks  above  described ; thus, 

Instead  of  ©or  units 1,  2,  3,  4,  6,  C,  7,  8,  0, 

The  Hebrews  nsed  tbeir  letters,....  k.  a,  a,  i.  n.  \ i,  r\  a. 

For  our  tens,  as 1 0,20,30.40,60,00,70.80,90. 

They  employed \ a,  b,  o,  a,  o,  jr,  i,  v. 

For  the  hundreds  they  used p,  **,  r,  n,  i,  o,  i,  *),  r- 

And  for  representing  thousands,  they  bad  again  recourse  to 
tbeir  simple  units,  distinguishing  them  only  by  two  dots,  or 

acuto  accents,  thus  n,  or  m,  expressed  1000;  a 2000;  *10000, 
and  so  on. 

Notation  of  the  Groekt.  These  people  hsd  three  distinct 
notations ; the  most  simple  of  which  was,  by  making  the  letters 
of  tbeir  alphabet  the  representatives  of  numbers,  *,  1 ; ft,  2; 
y,  3 ; and  so  on.  Another  method  was  by  means  of  six  capital 
letters,  thus,  I [in  for  pta]  1 ; II  [wikt*]  5 : A fotca]  10 ; H [Hutacoir] 
100;  X [xtXrn]  1000;  M \jtvua J 10000 ; ana  when  the  letter  n 
enclosed  any  of  these,  except  I,  it  indicated  the  enclosed 
letter  to  be  five  times  its  proper  value,  as  stated  above ; thus, 
|a|  represented  SO ; |H|  500;  [x|  5000,  and  so  on.  This  notation 
was  only  used  to  represent  dates  and  similar  cases ; for  arith- 
metical purposes  they  had  a more  organised  system,  in  which 
tbirty-six  characters  were  employed,  and  by  these  any  number 
not  exceeding  100000000,  might  be  expressed , though  in  the 
first  instance  it  appears  that  10000,  or  a myriad,  was  the  extent 
of  tbeir  arithmetic- 

Oar  digits, 1,  2,  3,  4,  6,  6,  7,  8,  9, 

They  expressed  by  the  letters  ....  a.  ft.  y,  l,  *,  c»  C,  n.  0. 

For  oar  tens,  as  10,20,30,40,50,00,70,80,90, 

They  employed  the  letters  »,  r,  A,  p,  n,  f,  o,  w,  4 • 

The  hundreds  were  expressed  by.,  p,  o.  r , v,  f,  x.  «,  Q. 

And  tbe  thousands  by  «,  ft,  y,  f,  1,  c.  s',  y,  9. 

1 iiit  * if  • 

That  Is,  they  had  recourse  again  to  the  characters  of  the 
simple  nnits,  which  were  distinguished  by  a small  iota  or  dash 
placed  below  them ; and  with  theae  characters  a number 
under  10000  was  readily  expressed;  and  this,  as  we  have 
74. 
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observed  above,  was,  for  some  lime,  the  limit  of  their  arithme- 
tic. Afterwards  10000,  or  a myriad,  was  represented  by  M, 
and  any  number  of  myriads  by  M placed  under  ibe  number  of 
them.  Thus,  a ft  y 


represented  10000  20000  130000,  Ac. 

Notation  of  tbe  Roman*.  This  is  still  employed  by  us  for 
dates  and  other  similar  purposes,  and  is  loo  well  known  to 
require  a very  minnte  description.  Tbe  Roman  numerical  cha- 
racters are  seven  in  number  ; niz  I.  one ; V.  five ; X.  ten  ; L. 
fifty ; C.  a hundred  ; D.  or  13.  five  hundred  ; M.  one  thousand  ; 
this  last  number  is  also  sometimes  expressed  by  D<j,  or  by 
Cl3.  And  by  tbe  various  combinations  of  these  characters, 
any  number  whatever  might  be  expressed,  as  in  the  following 
table : — 

1 = I. 

2 s II.  | As  often  as  any  character  is  repeated, 

3 = III.  ( so  many  times  is  its  value  repeated. 

. _ jy  t A less  character  before  a greater,  dimin- 
* ( ishes  its  value  by  the  less  quantity. 

5 = V. 

- yj  S A less  character  after  a greater,  in- 

‘ t creases  its  value  by  tbe  less  quantity. 

7 = VII. 

8 = VIII. 

9 = IX. 

10  = X. 

11  = XI. 

40  = XL 

50  = L. 

00  55  LX. 

100  ss  C. 


600 

1000 

5000 


n T 5 F°r  every  3 added,  this  becomes 
U’  1 ( ten  times  as  much. 

M rT  < For  every  Co,  set  one  at  each  end, 

si-  a.  j ibis  becomes  ten  times  as  much. 

V S A line  over  any  figure  increases  i» 
or  ( 1000  fold. 


eooo  = VI. 

10000  = X.  or  CCIOQ. 

50000  = 1333. 

00000  = LX. 

100000  — M or  CCCIoao. 

1000000  = MM.  or  CCCCIoooq. 

Notation,  in  Music,  the  manner  of  expressing  or  represent- 
ing by  characters,  all  the  different  sounds  used  in  mnsic. 

NOTE,  a minute  or  short  writing  containing  some  article  of 
business  ; in  which  sense  we  say  promissory  note,  note  of  hand, 
bank  note,  Ac. 

Note,  Bank.  The  papeT  currency  of  any  bank,  as  of  tbe 
Bank  of  England,  that  of  Scotland  or  Ireland,  or  of  any  pro- 
vincial or  private  bank. —This  currency  is  known  as  bank- 
paper,  or  bank-note,  and  this  note  is  usually  printed  on  a par- 
ticular sort  of  paper,  from  an  engraved  plate.  The  consider- 
ation of  every  such  engraving,  bat  for  the  sake  of  alphabetic® 
reference,  would  in  this  Dictionary  belong  to  tbe  word  engrav- 
ing or  printing : it  falls  most  naturally  under  tbe  word  Note. 
But  as  preliminary  explanations,  we  snail  here  define  accurately 
the  two  species  of  engraving  that  have  been  heretofore  employed 
in  printing  bank-notes  : — First,  then,  there  is  employed  engrat- 
ing  in  Crntz,  or  copper-plate  engraving,  where  tbe  line  or 
figure  intended  to  be  printed  is  cat  down  into  tbe  copper.  This 
line,  in  priming,  is  filled  with  the  ink,  and  the  intermediate 
surface  being  cleaned  off  after  the  plate  has  been  charged, 
contains  of  course  no  ink,  and  leaves  the  paper  white.  This 
mode  of  printing  is  called  copper-plate  printing.  Secondly, 
engraving  in  Relief,  wherein  the  lines  or  figures,  intended  to  be 
printed  on  the  paper,  are  left  standing  on  tbe  plate,  the  inter- 
mediate parts  being  cut  away.  In  this  case,  which  is  exactly 
tbe  converse  of  the  former,  the  ink  is  applied  to  the  surface 
only  of  those  raised  Hoes  or  figores,  and  from  them  it  is  trans- 
ferred to  the  paper;  the  intermediate  excavated  parts  con- 
taining no  ink,  and  therefore  leaving  the  paper  white.  This 
mode  of  printing  Is  called  turfaea  printing,  and  is  the  same  as 
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type,  stereotype,  or  letter -press  printing.  It  is  also  called  wood- 
cut  or  bloc*  printing,  because  all  engravings  in  wood  are 
printed  from  the  surface,  i.  e.  the  relief.  Hence,  to  produce  a 
white  line  or  figure  on  a block  ground  from  copperplate  print- 
ing, the  line  or  figure  must  be  raised ; while  to  produce  the 
same  by  surface  or  relief  printing,  the  line  or  figure  must  be 
sunk,  and  the  contrary,  as  to  the  block  line ; for,  that  which 
produces  the  block  line  in  one  case,  produces  the  white  line  in 
the  other,  and  consequently,  as  it  is  evidently  more  difficult  to 
produce  the  raised  work  or  cameo,  than  the  sunk  work  or 
intaglio,  so  the  white  line,  which  is  the  most  difficult  to  produce 
in  copper-plate  printing,  is  the  most  easy  in  surface  printing  ; 
while  the  black  line,  which  it  is  easy  to  produce  in  coppcr-plale 
printing,  is  difficult  in  surface  printing : in  short,  that  which  is 
difficult  in  either  case,  is  easy  In  the  other ; so  that  where  these 
respective  styles  can  bo  interchanged  and  mixed  by  separate 
impressions,  there  is  no  difficulty  in  the  productiou  either  of 
the  white  or  the  black  line,  how  complicated  soever  may  be 
the  figure.  Any  bank-note  therefore,  printed  from  the  combi- 
nation of  these  two  modes  of  engraving,  and  at  two  separate 
impressions,  may  be  accurately  imitated,  and  the  public  de- 
ceived bv  a false  secarity.  Now,  then,  the  great  means  to  be 
accomplished  in  securing  the  paper  currency,  is,  to  discover  a 
mode  of  producing  some  efTcct  in  paper,  which  can  only  be 
imitated  by  the  same  process  as  that  by  which  the  original 
note  is  created,  so  that  the  forger  shall  be  compelled  to  encoun- 
ter all  the  difficulties  of  the  original  in  bis  attempts  at  imita- 
tion. We  have  only  seen  one  plan  that  possesses  this  most 
essential  property,  and  Ibis  plan  is  the  Patent  Compound  Plate , 
for  printing  In  two  or  more  colours  at  one  impression , which, 
with  a delicacy  and  variety  in  the  colouring  and  workmanship 
that  belong  exclusively  to  this  invention,  certainly  offers  the 
most  simple  test  of  genuineness  to  the  public.  Indeed,  such 
are  tbc  variety  and  capability  of  thia  plan  of  engraving  and 
printing,  that  it  falls  within  the  power  of  fewer  persons  to  imi- 
tate,  than  any  other  known  branch  of  the  graphic  art  appli- 
cable to  bank-notes. 

The  Specimen  Plate  whieh  Messrs.  Whiting  and  Branston 
have  executed  for  this  Dictionary,  reduces  the  question  of 
security  against  forgery  to  two  immediate  objects First,  it 
proves  that  the  means  of  real  security  in  bank-notes  do  exist, 
and  it  is  therefore  calculated  to  promote  general  confidence 
(against  forgery)  in  the  bank-notes  executed  by  Messrs.  Whit- 
ing and  Branston.  Secondly,  it  shews  in  what  way  the  true 
principles  of  protection  may  be  extended  to  every  branch  of 
the  paper  currenoy  of  Great  Britain  and  Ireland,  to  the  pro- 
vincial paper  as  well  as  that  of  the  Bank  of  England,  without 
either  of  these  branches  interfering  with  or  diminishing  the 
secarity  of  tbo  other. 

It  is  true,  that  there  is  nothing  new  in  printing  in  two 
colours,  or  even  in  all  the  colours  of  the  rainbow  ; the  former 
has  been  practised  by  ordinary  means  for  many  years  in  the 
lottery  shares  and  bills,  and  in  title-pages,  &c. ; the  latter  is 
adopted  daily,  in  printing  calicoes,  paper-hangings,  oil-cloths. 
&c.  It  is  not  presumed,  therefore,  to  appropriate  this  branch 
of  art  exclusively  to  the  security  of  bank-notes  ; still,  however, 
we  may  look. to  certain  peculiarly  refined  applications  of  it  for 
the  accomplishment  of  that  object;  and  as  there  is  no  real 
security  against  forgery  to  be  achieved  in  one  colour,  it  must 
consequently  bo  sought  for  io  the  combination  of  two  or  more 
colours;  and,  indeed,  the  extension  of  field  thus  obtained  for 
the  exercise  of  variety,  ingenuity  of  combination,  and  difficulty 
of  execution,  especially  in  printing,  will  be  found  utterly  to 
defy  imitation  b>  any  of  the  ordinary  modes  of  printing  in  two 
colours. 

These  details  we  derive  from  Sir  William  Congreve’s 
“ Analysis  of  the  true  Principles  of  Security  against  Forgery/' 
inscribed  to  the  Earl  of  Liverpool.  The  public  arc  already  in 
possession  of  a small  volume  which  Sir  William  published  on 
the  protection  of  the  metallic  currenoy.  As  one  of  the  com- 
missioners of  inquiry  as  to  the  best  means  of  preventing  for- 
gery, Sir  William  Congreve  employed  Mr.  Branston  to  imi- 
tate, in  wood  and  copper  engravings,  portions  of  the  notes 
which  the  American  artists  presented  to  the  Bank  of  England 
as  inimitable,  or  which,  at  least,  would  take  years  of  the 
forger's  time  to  imitate.  Now,  live  heads  of  a llomcr,  which 


the  American  artists  engraved  on  copper  in  three  months.  Mr, 
Branston,  senior,  cut  in  wood  in  four  days,  and  an  exact  copy 
too  from  which  five  fac-simile  heads  of  the  Grecian  bard  wero 
printed  precisely  similar  to  the  American  artists*  Homers.  A 
portion  of  fine  writing  in  eight  small  ovals,  being  part  of  the  Hank 
Charter,  and  containing  20,000  letters,  occupied  the  American 
artists  six  months.  Mr.  Branston,  senior,  who  had  never 
written  on  copper  before,  engraved  or  wrote  these  20,000  let- 
ters in  six  days,  and  had  them  stereotyped.  They  are  invisible 
to  the  naked  eye;  but  are  perfectly  distinct  with  a magnifying 
glass  of  high  power.  But  the  Bank  Charter  thus  engraved, 
and  having  the  merit  of  being  perfectly  illegible  in  both  the 
American  original  and  Mr.  Biaoston’s  copy,  is  no  security 
against  forgery.  This  trumpery  piece  of  fine  writing  is  a 
piece  of  idle  Jabour,  on  the  part  of  the  American  artists. 
Then,  again,  in  the  American  inimitable,  there  is  a border 
engraved  with  a geometrical  lathe,  to  which  is  attributed  the 
power  of  free  will,  and  a little  of  that  perverseness  which 
sometimes  accompanies  the  exercise  of  that  power,  inasmuch 
as,  it  is  broadly  stated  by  the  Transatlantic  volume,  (page  27.) 
“ that  it  is  not  to  be  made  (adjusted)  to  produce  the  same 
pattern  twice !"  The  volume  before  us,  speaks  of '*  the  im- 
possibility of  doing  this  work  with  the  graving  tool,”  and  it 
occupied  thirty  months;  yet  Mr.  Branston,  junior,  then  only 
eighteen  years  of  age,  imitated  it  in  five  days.  Some  female 
heads  on  the  same  note,  that  occupied  another  American  artist 
about  two  months,  were  cut  in  wood  by  Mr.  Branston  in  two 
days.  This  American  note  is  now  before  us.  It  contains  five 
heads  of  a Homer,  engraved  by  Mr.  Perkins  the  younger; 
four  female  heads,  engraved  by  Colonel  Farman;  two  pieces 
of  border,  produced  by  the  geometrical  lathe,  resembling  the 
volutes  of  a certain  number  of  lines,  like  the  twine  and  strands 
of  a cable,  more  or  less  twisted,  and  perfectly  shewn  in  the 
Plate  of  my  own  Dictionary,  and  either  drawn  out  straight,  or 
bent  into  coils.  Inlaid  in  the  borders  thus  produced,  are  eight 
fac-simile  ovals,  containing  part  of  tbo  Bank  Charter,  perfectly 
illegible  without  the  aid  of  a high  magnifying  glass.  And  the 
time  which  the  American  writers  estimate  it  would  cost  the 
forger  to  imitate  this  note,  is  three  years  and  ten  months.  All 
which  was  imitated  excellently  enough  for  the  use  of  any 
forger,  by  the  Branstona,  father  and  son,  in  seventeen  days, 
and  by  hand  loo,  without  the  aid  of  machinery.  There  is 
another  note,  which  though  suppressed  in  the  printed  volume 
of  tbc  American  artists,  is  the  sixth  specimen  in  Sir  William 
Congreve's  work,  and  w’tich,  according  to  the  estimate  of  its 
fabricators,  would  take  the  forger  five  years;  but  which  Mr. 
Branston,  his  son,  and  a second-rate  engraver,  imitated  per- 
fectly in  thirty-three  days,  and  by  hand,  without  the  aid  of 
machinery. 

Having  thus  briefly  noticed  the  facility  with  which  the  most 
elaborately  engraved  bank-notes  mav  be  imitated,  we  come  now 
to  describe  the  Compound  Patent  Plate,  the  particular  appli- 
cation of  which  to  Bank  of  England  notes,  in  one  or  two  parti- 
culars, wc  shall  not,  of  course  for  obvious  reasons,  venture  to 
describe.  Though  ibis  plate  is  comnound,  its  operation  by  a 
simultaneous  impression  is  entirely  different  from  that  which 
the  Bank  employs,  not  only  as  to  the  mode  in  which  the  effect 
is  produced,  but  also  as  to  its  manner  of  effecting  the  security 
of  the  note.  In  fact,  the  particular  effect  of  printing  in  colours, 
selected  for  a portion  of  the  security  of  the  Bank  of  England 
note,  cannot  be  imitated  by  the  Compound  Plate,  while  the 
characteristic  work  of  tho  Compound  Plato  cannot  be  pro- 
duced by  separate  impressions ; so  that  no  use  of  the  latter, 
however  public,  could  tend,  in  the  least,  to  facilitate  the  imita- 
tion of  the  former.  It  is  evident,  therefore,  that  although  the 
general  principle  of  printing  in  colours  is  found  to  be  the  best 
means  of  security  against  forgery,  still  there  is  a sufficient 
variety  to  be  derived  from  this  general  principle,  not  only  for 
the  protection  of  the  notes  of  the  Bank  of  England,  but  for 
those  also  of  tho  Country  Banks,  without  either  invalidating 
the  other.  The  Bank  of  England  may,  therefore,  specify  the 
peculiar  system  of  the  combination  of  colours,  which  they  have 
adopted,  as  part  of  their  security  ; and  they  may  confine  this 
to  themselves  by  a protecting  act  of  parliament,  without  at  all 
interfering  with  the  peculiar  security  of  the  Compound  Plate; 
and  this  latter  plan  of  printing  in  two  or  more  colours,  may 
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also  be  secured  to  the  other  branches  of  the  Paper  Currency, 
without  the  least  effect  upon  the  protection  of  parliament 
granted  to  the  Bank  of  England  Note. 

It  has  been  already  observed,  that  the  Compound  Plate  is 
in  fact  the  application  of  certain  principles  illustrated  by  Sir 
William  Congrove  in  his  book  on  the  Metallic  Currency,  not  to 
be  counterfeited  without  immediate  detection.  It  is  carious  to 
observe  the  applicability  of  these  same  principles  to  the  secu- 
rity both  of  coin  and  paper  currency.  That  which  is  the  coin 
in  the  one  case,  becomes  the  plate  for  the  printing  from  in  the 
other  i and  the  delicate  and  perfect  union  of  colours,  which  will 
be  fonnd  to  be  tbua  effected  on  the  paper,  produces  a similar, 
though  not  so  positive  a test  of  originality,  by  its  coincidence 
and  adaptation,  as  that  which  the  union  of  the  met  alt  them- 
selves gives  in  the  coin : but  this  will  be  better  understood  by 
the  sequel. 

These  plates  are  made  of  two  metals,  of  which  one  must  be 
of  brass,  copper,  or  other  metal  at  least  as  strong.  The  design 
Is  first  drawn  on  the  brass  plate;  the  parts  in  which  it  is 
intended  to  introduce  the  second  colour,  are  then  cut  out  in 
tho  most  delicate  Jiligree.  A second  plate  is  then  combined 
with  the  first,  by  a process  peculiar  to  this  sort  of  workman- 
ship, the  parts  of  which  are  fitted  most  accurately  into  all  the 
interstices  of  the  brass  plate  ; and.  indeed,  the  fineness  of  the 
filigree  is  by  hypothesis  such,  that  the  combination  can  only  be 
formed  by  this  peculiar  mode  of  uniting  the  two  metal  plates, 
which  are  then  engraved  as  one ; and  for  printing,  they  aro 
fixed  in  a press  of  peculiar  construction,  so  that  they  may  be 
separated  to  receive  a different  coloured  ink  on  each  plate,  and 
unite  again  to  print  whatever  work  may  be  engraved,  or  other- 
wise placed  upon  them,  in  two  colours  at  one  impression. 

Thus,  in  the  Specimen  Plate  before  us,  all  those  parts  of  the 
engraving  which  bear  the  red  colour,  as  n»y  own  name,  that  of 
the  publisher,  and  the  various  crescents  or  devices,  may  be 
considered  the  second  colour  workmanship  cut  out  in  filigree 
in  the  first  plate,  while  the  black  ground  exhibits  tho  second 
plate  combined  with  the  first.  By  this  means,  the  moat  beau- 
tiful and  delicate  junction  of  colour  is  effected.  Tho  finest 
lines,  though  formed  of  various  portions  of  different  colours, 
flow  as  perfect  as  if  produced  in  one  colour  by  the  stroke  of  an 
indivisible  plate;  a single  point  may  be  fonnd  of  the  two 
colours  in  perfect  union ; and  the  most  beautiful  and  correct 
adaptations  of  colour  and  complicated  variety  of  forms  may  he 
made,  so  as  utterly  to  defy  imitation  by  any  of  the  ordinary 
processes  of  printing  in  two  colours.  In  fact,  if  sufficient  art 
be  resorted  to,  in  combining  this  tissue  of  extremely  nice  and 
delicate  colour  over  the  whole  surface  of  the  Compound  Plate, 
it  is  evident,  the  whole  of  the  work  on  the  note  must  be  pro- 
duced by  one  simultaneous  operation  of  the  forger,  and  can- 
not, like  the  American  note,  be  imitated  in  aoy  way  that  pro* 
oecds  by  a repetition  of  impressions. 

We  have  only  in  conclusion  to  add,  that  we  will  give  one  hun- 
dred guineas  to  any  artist  who,  by  two  impressions  of  printing 
in  two  colours,  shall  produce  the  fellow  of  Whiting  and  Ilran- 
ton's  Compound  Plate,  as  engraved  and  printed  for  Dr. 
Jamieson's  Dictionary  of  Mechanical  Science. 

NOTES,  in  Music,  are  characters  which  bv  their  various 
forms  and  situation  on  the  staves,  indicate  the  deration  as  well 
as  tho  gravity  or  acuteness  of  the  several  sounds  of  a compo- 
sition. 

NOT  GUILTY,  the  general  issue  or  plea  of  a defendant,  in 
a criminal  action  or  prosecution;  as  also  in  an  action  of  tres- 
pass, or  upon  the  case  for  deceits  and  wrongs. 

NOTICE,  in  Law,  is  the  making  something  known  of  which 
a man  was  or  might  be  ignorant  before,  and  it  produces  divers 
effeets. 

NOUN,  in  Grammar,  a part  of  speech  which  signifies  things 
without  any  relation  to  time  ; as  a man,  8tc. 

NOVEL,  in  the  Civil  Law,  a term  used  for  the  constitution 
of  several  emperors,  as  of  Justin,  Tiberius,  Leo,  and  more  par- 
ticularly for  that  of  Justinian. 

Novel  Assignment,  or  New  Assignment,  a term  in  law  plead- 
ings. In  actions  of  trespass,  where  the  form  of  the  declaration 
being  very  general,  the  defendant  pleads  in  bar  a common  jus- 
tification ; to  which  the  plaintiff  replies  liy  slating,  that  he 
brought  his  action  as  well  for  a certain  other  trespass  which  he 
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states  with  more  particularity,  as  for  that  which  is  justified, — 
this  is  called  a new  assignment. 

NOVEMBER,  the  eleventh  month  lo  tho  Julian  year,  bat 
tho  ninth  in  the  year  of  Romulus,  beginning  with  March, 
whence  its  name.  In  this  month,  which  contains  thirty  days, 
the  sun  eaters  the  sign  Sagittarius  / , usually  about  the  twenty- 
first  day  of  the  month. 

The  (Calendar  of  Animated  Nature  for  November,  round 
London,  informs  us,  that  the  buck  grunts,  the  golden  plover 
appears,  snails  and  slugs  bury  themselves,  greenfinches  flock, 
the  winter  moth  and  toe  common  flat-body  moth  appear  in 
gardens  about  the  end  of  the  month. 

That  of  Vegetable  Nature,  shews  a few  accidental  annual 
plants  in  flower,  according  lo  the  temperature  of  the  season. 
The  laurustinus  and  the  caJicanthus  pr«*cox  are  in  flower,  as 
are  some  primroses. 

In  the  Kitchen  Garden , are  sown  short-topped  radishes  on  a 
warm  border,  and  pease  and  beans;  celery,  endive,  artichoke, 
and  seakale,  are  protected ; potatoes  left  in  the  gToond,  are 
taken  up  as  wanted.  Outstanding  edible  roots  are  covered 
with  litter  or  leaves ; cauliflowers  by  hoops  and  mats. — Peren- 
nials are  propagated,  and  any  thing  to  be  transplanted,  and 
that  has  been  omitted  in  October,  must  now  be  removed. 

In  Routine  Culture,  all  operations  on  the  earth,  excepting 
digging  and  trenching,  must  be  performed  only  in  dry  wea- 
ther. Dress  artichoke  and  asparagus  beds ; take  up  endive, 
broccoli,  and  cauliflower,  and  lay  them  flat  in  dry  ground. 
Weed  ail  seedling  crops.  Dig,  trench,  and  manure.  Destroy 
insects,  and  fill  the  icehouse  if  you  can. 

In  the  Hardy  Fruit  Department,  plant  trees  in  dry  weather, 
stake  and  mulch  both  root  and  stem,  especially  tall  standards 
of  the  pithy  wooded  sorts.  Prune  vines,  dig,  dress,  and  prune 
hardy  fruit  trees : the  nectarine,  peach,  and  aprioot,  should  be 
deferred  till  spring.  Examine  the  fruit  room,  and  clear  it  of 
all  decaying  fruits* 

In  the  (’ulinary  Hot-house  Department,  glass-case  without 
artificial  heat,  sow  small  salads,  and  pease  and  beans,  to  trans- 
plant or  remain.  Attend  to  air,  and  removing  decayed  leaves. 
Transplant  lettuces  from  the  oold  frames,  to  force  them  for- 
ward; begin  lo  force  asparagus,  and  build  muthroom-beds. 

In  the  Flower  Garden  open  ground  Department,  plant  dried 
roots  of  border  flowers;  transplant  biennials,  if  the  weather  is 
fine  ; protect  tender  roots  by  litter  and  leaves,  or  tan  and  ashes. 
Land  up  trees  with  mats  or  straw,  covered  with  nets.  In  the 
routine  culture,  collect  earths,  composts,  aud  manures. 

In  the  Flower  Garden  Hot -house  Department,  glass-case  with- 
out artificial  beat ; take  rare  of  alpines,  annuals,  and  peren- 
nials intended  for  forcing.  Guard  against  damps  by  excluding 
air  chanted  with  heavy  moisture.  In  the  hot-beds  and  pits,  go 
on  forcing  all  manner  of  flowering  shrubs,  bulbs,  and  perennial 
plants.  Blow  Doteh  roots  in  water  glasses.  In  the  green- 
house, the  temperature  must  he  42°  at  a medium.  Id  the  dry 
atove,  the  temperature  should  be  45n  or  /KlO  at  a maximum. 
In  the  bark  and  moist  stove,  from  56°  to  7(fi  at  a maximum. 

In  the  Pleasure  Ground  and  Shrubbery,  plant  deciduous 
trees  and  shrubs  of  the  hardier  kind  in  dry  weather;  prune  and 
cut  hedges  ; protect  magnolias,  Chinese  rose-trees  ; roll,  mow, 
and  sweep  turf.  Prepare  for  planting,  by  levelling,  digging, 
trenching,  kc. 

In  the  Nursery  Department,  fruit  trees  must  he  planted  only 
in  mild  weather;  after  the  middle  of  November,  it  is  not  pro- 
per to  meddle  with  fruit  trees  till  February.  Ornamental  trees 
and  shrubs  may  now  be  planted ; tho  larger  seeds  of  forest 
trees  may  be  sown : cones,  acorns,  masts,  nuts,  keys,  and  ber- 
ries for  immediate  sowings,  may  now  be  gathered. 

Permanent  Plantations  and  Park  Scenery  trees  should  now 
he  planted  in  temperate  weather ; deciduous  trees  should  be 
pruned,  thinned,  or  felled,  according  to  circumstances.  Dead 
fences  of  every  description,  repair  or  erect;  but  never  build 
walls  in  December  or  January. 

NLTCLEUS,  the  Kernel , is  used  by  Hevetius,  and  some 
other  astronomers,  for  the  body  of  a comet,  which  others  call 
its  head,  as  distinguished  from  the  tail  or  beard.  Nucleus  is 
also  used  by  some  writers  for  the  central  parts  of  the  earth  and 
other  planets,  which  they  suppose  firmer,  and  separated  from 
the  other  parts,  as  the  kernel  of  a out  is  from  the  shell. 
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NUDE  CONTRACT,  Nudum  Pactum , a bare  promise  with- 
out any  consideration. 

NUISANCE,  any  thing  that  does  hurt.  inoonTcniencc,  or 
damage,  to  the  property  or  person  of  another.  Nuisances  are 
either  public  or  private,  as  they  affect  either  the  public  or  the  in- 
dividual. The  remedy  for  a private  nuisance  ia  by  action  on  the 
case  for  damages,  and  for  a public  nuisance  by  indictment. 
Amongst  the  nuisances  of  most  common  occurrence  are  the 
erecting  of  noxious  manufactures  in  towns,  and  in  tho  vicinity 
of  ancient  bouses ; as  a vitriol  manufactory,  to  the  annoyance 
of  the  neighbours  in  general.  Disorderly  houses,  stage  booths, 
lotteries,  and  common  scolds,  are  also  public  nuisances.  Where 
the  injury  is  merely  to  an  individual,  and  not  to  the  public,  the 
individual  only  has  an  action,  but  not  In  the  case  of  a public 
nuisanoe,  where  the  private  injury  is  merged  in  that  of  the  pub- 
lic, but  where  an  individual  receives  a particular  injury  by  a 
public  nuisance.  And  any  one  aggrieved  may  abate,  that  is, 
pull  down  and  remove  a nuisance,  after  which  he  can  have  no 
action ; but  this  is  a dangerous  attempt,  to  take  the  law  into 
one's  own  hands.  It  must  be  done  without  riot,  if  at  all.  Eve- 
ry continuance  of  a nuisance  is  a fresh  nuisance,  aud  a fresh 
aotion  will  lie. 

NUL  TIEL  RECORD,  the  replication  which  the  plaintiff 
makes  to  the  defendant,  when  the  latter  pleads  a matter  of 
record  in  bar  to  the  action,  and  it  is  necessary  to  deny  the  ex- 
istence of  such  record. 

NUMBER,  in  its  extended  signification,  has  reference  to 
every  abstract  quantity  that  can  be  made  the  subject  of  arith- 
metical computation  ; but,  in  a more  limited  sense,  it  signifies 
only  several  things  of  the  same  kind,  and  may  be  defined  a 
multitude  of  units.  Numbers  of  this  latter  kind  are  termed 
integral,  to  distinguish  them  from  other  numbers,  of  various 
denominations;  as  experimental,  fractional,  Ac. 

Integral  Numbers  are  distinguished  into  various  classes,  as 
follows:  Absolute,  Abstract.  Abundant,  Amicable,  Cardinal, 
Circular,  Composite,  Concrete,  Figuratc,  Homogcneal,  Irra- 
tional, Ordinal,  Perfect,  Polygonal,  Prime,  Rational,  Ac. 

The  Properties  of  Numbers,  are  certain  theorems  relating  to 
their  Divisors,  Forms,  Powers,  Products,  Ac.  of  which  the 
more  general  are  enumerated  below;— 1.  The  product  of  two 
numbers  is  the  same,  whichever  of  the  two  is  the  multiplier. 
2.  Every  integer  number,  without  exception,  ia  composed  of, 
and  may  be  resolved  into,  different  terms  of  the  geometrical 
series  1, 2,  4,  8, 16,  Ac-  3.  Every  integer  number,  without  ex- 
ception, may  he  made  up  by  the  addition  and  subtraction  of 
different  terms  in  the  series  of  1,  3.  9,  27,  61,  Ac. ; and  there- 
fore with  such  a series  of  weights,  any  number  of  pounds  may 
be  ascertained.  4.  The  difference  between  any  cube  and  its 
root,  is  divisible  by  6 ; between  any  fifth  power  and  its  root,  is 
divisible  by  10.  6.  Every  number  whatever  is  the  sum  of  three, 
or  a less  number  of  triangular  numbers ; of  four,  or  a less 
number  of  squares  ; of  five,  or  a less  number  of  pentagonals ; 
and  so  on  for  hexagonals,  heptagonals,  Ac.  This  theorem  has 
never  yet  been  demonstrated  generally. 

Golden  Number.  See  Golden  X umber  and  Cycle. 

Number  of  Direction,  in  Chronology,  some  one  of  the  35 
numbers  between  tho  Easter  limits,  or  between  the  earliest  and 
latest  days  on  which  Easter  can  fall,  rix.  between  March  22 
and  April  25,  which  is  36  days,  and  is  so  called  because  it 
serves  as  a direction  for  finding  Easter  for  any  year,  being  the 
number  that  expresses  bow  many  days  after  the  21st  of  March 
Easter-day  fails.  Thus,  Easter-day,  falling  as  in  the  first 
line  below,  the  number  of  direction  will  be  as  on  the  lower  line. 

March. 

Easter-day 22,23,24.25,26,27,28,29,30,3 1 

Number  of  direction,  1,  2,  3,  4,  5,  6,  7,  6,9,  10 

April. 

Easter-day 1,  2,  3,  4,  6,  6,  7,  8,  Ac. 

Number  of  direction 11,12,13,14,15.16.17.18,  Ac. 

and  ao  on,  till  the  number  of  direction  on  the  lower  line  be  35, 
which  will  answer  to  April  25,  being  the  latest  that  Easter  can 
happen.  Therefore  add  21  to  the  number  of  direction,  and  the 
sum  will  be  so  many  days  in  March  for  the  Easter-day ; if  the 
»um  exceed  31,  the  access  will  be  the  day  in  April. 


To  find  the  Number  of  Dirrdien. — Enter  the  following  table 
with  the  Dominioal  Letter  on  the  top.  and  the  Golden  Number 
on  the  right  hand  ; then  where  the  columns  meet  is  the  number 
of  direction  required  for  that  year. 


G.  N. 

A 

B 

c 

D 

E 

p 
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1 

29 

27 

8 

10 

30 

24 

25 

2 

19 

13 

14 

15 

16 

17 

18 
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5 

6 

7 

8 

2 

3 

4 

4 

26 

27 

21 

22 

23 

24 

25 

6 

12 

13 

14 
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10 

10 

11 

6 

33 

34 

35 

29 

30 

31 

32 

7 

19 

20 

21 
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23 

24 

18 

8 

12 

13 

7 

8 

9 

10 

11 

9 

26 

27 

28 

29 

30 

31 

32 

10 

19 

20 

21 

15 

16 

17 

18 

11 

6 

6 

7 

8 

9 

10 

4 

12 

26 

27 

08 

29 

23 

24 

26 

13 

12 

13 

14 

15 

16 

17 

18 

14 

A 

6 

7 

1 

2 

3 

4 

16 

26 

20 

21 

22 

23 

24 

26 

16 

12 

13 

14 

15 

9 

10 

11 

17 

33 

34 

28 

29 

30 

31 

32 

18 

19 

20 

21 

22 

23 

17 

18 

19 

12 

6 

7 

8 

9 

10 

11 

Thus,  for  the  year  1790,  the  Dominical  Letter  being  C.  and 
the  Golden  Number  5;  in  tbe  column  C and  the  line  5 stands 
14,  tbe  number  of  direction;  to  this  add  21,  which  gives  36, 
subtract  31,  and  there  remains  4 ; which  is  the  day  of  April  on 
which  Easter-day  fell  in  the  year  1790. 

Number,  in  Grammar,  a modification  of  nouns,  verbs,  Ac.  to 
accommodate  them  to  the  varieties  in  their  objects,  considered 
with  regard  to  number. 

Numbers,  in  Poetry,  Oratory,  Music,  Ac.  are  certain  mea- 
sures, proportions,  or  cadences,  which  render  a verie,  period, 
or  song  agreeable  to  tbe  ear. 

NUMERAL  Figures,  or  Dioits,  are  those  figures  bywbich 
all  numbers  are  expressed  in  arithmetic.  See  Notation. 

Numeral  letters  are  the  seven  Roman  capitals  I.  V.  X.  L. 
C.  D.  M.  See  Notation  of  the  Romans. 

NUMERATION,  in  Arithmetic,  is  the  art  of  reading,  or 
estimating,  the  value  of  any  number  expressed  by  the  ten 
characters  1,  2,  3,  Ac.  anyhow  combined  or  repeated  ; and  is, 
therefore,  the  reverse  of  notation,  which  is  expressing  by  those 
characters  any  number  proposed.  In  order  that  the  nine  signi- 
ficant figures  may  express  not  only  units,  but  lens,  hundreds, 
thousands,  Ac.  each  character  has  a local  value  givea  to  it,  to 
that,  though  when  alone  they  express  only  units,  yet  in  the 
second  place  they  denote  tens  ; in  the  third,  hundreds ; in  the 
fourth,  thousands : thus,  6555  represents  five  thousands,  five 
hundreds,  fifty,  and  five.  Hence,  then,  to  express  any  written 
number,  or  to  assign  tbe  proper  value  to  each  character, 
beginning  at  the  right  hand,  divide  the  proposed  number  into 
periods  of  three  places  eaoh,  and  consider  two  of  these  as  form- 
ing one  period  of  six  places ; then  each  of  these  greater  periods 
has  a name  common  to  all  the  figures  of  which  it  is  composed  ; 
the  first  six  being  units ; the  next  six.  millions  ; the  third,  mil- 
lions of  millions,  or  billions;  the  fourth,  trillions;  and  so  on: 
also  every  half  period  of  three  places  is  read  separately,  or  by 
itself,  so  many  hundreds,  tens,  and  units  ; only  after  the  left- 
hand  half  of  each  period,  the  word  thousands  is  repeated ; and 
at  the  end  of  each  complete  period  its  common  name  is  added: 
Thus, 

4,591,  is  four  thousand,  five  hundred  and  ninety- 
one. 

346,718,  is  three  hundred  and  forty-six  thousand, 
seven  hundred  aod  eighteen. 

47,671,600,  is  forty-seven  million,  six  hundred  and 
seventy-one  thousand,  six  bund  red. 
7,416,467,000,000,  is  seven  billion,  four  hundred  and  eighteen 
thousand,  four  hundred  and  sixty-seven 
million,  six  hundred  thousand. 

The  French  enumerate  their  numbers  in  a different  manner, 
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calling  the  first  three,  hundred*  snd  units;  the  next  three, 
thousands ; the  next  three,  millions ; the  next  three,  billions, 
the  next  three,  trillions,  Ac. 

N umf.ration,  or  Notation,  the  art  of  expressing  in  characters 
any  number  proposed  in  words  ; or  of  expressing  in  words  any 
dumber  proposed  in  characters* 

Numerator  of  a Fraction,  that  number  which  stands  above 
the  line,  and  shews  how  many  parts  the  fraction  consists  of ; as 
the  denominator  represents  the  number  of  parts  into  which  the 
unit  is  supposed  to  be  divided. 

NUMERICAL,  or  Numeral,  something  that  relates  to 
number.--  Numeral  Algebra,  are  those  cases  In  which  numbers 
are  employed,  in  contradistinction  to  Literal  Algebra , or  that 
in  which  the  letters  of  the  alphabet  are  made  use  of. 

NUMIDA.  the  Pintado  or  Guinea  Hen,  in  Natural  History, 
a genus  of  birds  of  the  order  gallinac,  whose  native  territory  is 
Africa.  It  is  gregarious,  having  hern  often  seen  in  numerous 
flocks,  but  now  extremely  common  in  this  country.  The  femsle 
lays  many  eggs,  and  secreting  her  nest,  sometimes  will  sud- 
denly appear  with  a family  of  twenty  young  ones.  It  is  a bird 
of  harsh  sound,  which  it  almost  perpetually  utters.  The  flesh 
of  the  youog  birds  is  valued,  and  its  eggs  arc  thought  prefer- 
able to  those  of  the  common  ben. 

NUNCIO,  or  Nus'Tio.an  ambassador  from  the  pope  to  some 
Catholic  prince  or  state. 

NUNCUPATIVE  WILL,  denotes  a last  will  or  testament. 
Only  verbally,  and  not  in  writing. 

NUPHAU,  in  Botany,  is  the  yellow  water  lily,  from  the 
flowers  of  which  was  anciently  prepared  a cooling  drink.  The 
Turks  still  make  sherbet  from  these  flowers,  which  give  a kind 
of  bitter-almond  flavour  to  the  liquor  in  which  they  are  infused. 
Class  Polyandria,  order  Monog>uia. 

NURSERY,  a piece  of  land  for  raising  and  propagating 
trees  and  plants  to  supply  the  garden  and  other  plantations. 
In  a nursery  for  fruit  trees,  the  following  rules  are  to  be  ob- 
served. I-  That  Urn  soil  should  not  be  better  than  that  in  which 
the  trees  are  to  he  planted,  when  removed.  2.  It  is  highly  ne- 
cessary that  it  be  fresh.  3.  It  ought  neither  be  too  wet,  nor  too 
dry,  hut  rather  of  a middling  nature,  though  of  the  extremes 
dry  is  preferred.  4.  It  must  be  enclosed  in  such  s manner  that 
neither  cattle  nor  vermin  mar  come  in  ; and  to  exclude  hares 
and  rabbits.  5.  The  ground  being  enclosed,  should  be  care- 
fully trenched  two  feet  deep,  in  August.  Id  trenchiag  the 
ground,  cleanse  it  from  the  roots  of  all  noxious  weeds.  6. 
The  season  being  come  for  planting,  level  down  the  trenches 
about  the  beginning  of  October,  and  then  lav  out  the  ground 
into  quarters,  which  may  belaid  out  in  beds  tor  a seminary',  in 
which  you  may  sow  the  seeds  or  stones  of  fruit.  7.  And  hav- 
ing provided  yourself  with  stocks,  the  next  year  proceed  to 
transplant  them:  draw  a line  across  the  ground,  and  open  a 
numlrtr  of  trenches  exactly  straight ; then  take  the  stocks  out 
of  the  seed-beds  ; in  doing  which  you  should  raise  the  ground 
with  a spade,  in  order  to  preserve  the  roots  as  entire  as  possi- 
ble ; prune  oEf  the  very  small  fibres ; and  if  there  are  any  that 
hare  a tendency  to  root  directly  downwards,  such  roots  should 
be  shortened.  Then  plant  them  in  the  trenches.  If  they  arc  de- 
signed for  standards,  in  rows  three  feet  and  a half  or  four  feet 
from  each  other,  and  a foot  and  a half  distant  in  rows  ; but  if 
for  dwarfs,  three  feet  row  from  row,  and  one  foot  in  the  row, 
will  be  a sufficient  distance.  These  plants  should  not  behead- 
ed or  pruned  at  top.  If  the  winter  should  prove  very  cold,  lay 
some  mulch  on  the  surface  of  the  ground  near  their  roots,  faking 
care  not  to  let  it  lie  too  thick  near  the  stems  of  the  plants,  and 
to  remove  it  as  soon  as  the  frost  is  over.  In  the  summer  sea- 
son destroy  the  weeds,  and  dig  up  the  ground  every  spring 
between  the  rows.  .SVe  Grafting.  As  to  timber  trees,  nurseries 
should  be  made  upon  the  ground  intended  for  planting,  where  a 
sufficient  number  of  the  trees  may  be  led  standing,  after  the 
others  have  been  drawn  out  to  plant  in  other  places. 

NUT,  in  Vegetable  Physiology,  is  a hard  and  bony  seed, 
not  opeoiog  by  valves,  but  usually  consisting  of  one  cell  and 
kernel. 

NUTATION,  in  Astronomy,  is  a tremulous  motion  of  the 
Orth’s  axis,  through  which  its  inclination  to  the  plane  of  the 
ecliptic  undergoes  some  changes.  This  phenomenon  was  first 
observed  by  Dr.  Bradley,  who  published  an  account  of  his 
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discovery  in  1717.  The  period  of  these  variations  is  nino 
years. 

NUTGALLS,  are  excrescences  formed  on  leaves  of  the  oak 
by  the  puncture  of  an  insect,  which  deposits  an  egg  on  them. 
The  best  are  the  Aleppo  galls  of  commerce,  imported  for  the  nse 
of  dyers,  calico  printers,  Ac. 

NUTMEG,  the  kernel  of  a large  fruit,  not  unlike  the  peach, 
the  produce  of  the  MiaiSTiCA,  which  see-  The  nutmeg  is  sepa- 
rated from  Its  investient  coat,  the  mace,  before  it  appears  in 
commerce.  The  nutmeg,  as  we  receive  it,  is  of  a roundish  or 
oval  figure,  of  a tolerably  compact  and  firm  texture,  but  easily 
cut  with  a knife,  and  falling  to  pieces  on  a smart  blow.  Its  sur- 
face is  Dot  smooth,  but  furrowed  with  a number  of  wrinkles, 
running  in  various  directions,  though  principally  longitudi- 
nally. It  is  of  a greyish  brown  colour  on  the  outside,  and  of 
a beautiful  variegated  hue  within.  It  is  very  unctuous  and 
fatty  to  the  touch  when  powdered,  of  an  extremely  agree- 
able smell,  and  of  an  aromatic  taste,  without  Ibe  best  that  at- 
tends that  kind  of  flavour  in  most  of  the  other  species.  The 
largest,  heaviest,  and  most  unctuous  are  to  be  preferred,  such 
as  are  the  shape  of  an  olive,  and  of  the  most  fragrant  smell. 

NUX  VOMICA,  the  seed  of  the  officinal  strychnos,  a native 
of  the  East  Indies.  It  is  about  an  inch  broad,  and  nearly  a 
quarter  of  an  inch  thick,  covered  with  a kind  of  woolly  matter ; 
internally  it  is  tooghsnd  hard,  like  horn,  to  the  taste  extremely 
bitter,  but  having  no  remarkable  smell ; it  consists  chiefly  of  a 
gummy  matter,  the  resinous  part  being  very  inconsiderable. 
Nux  vomica,  reckoned  amongst  the  most  powerful  poisons  of 
the  narcotic  kind,  proves  fatal  to  dogs  in  a very  short  time. 
Loureiro  relates  that  a horse  died  in  a quarter  of  an  hour  after 
taking  an  infusion  in  wine  of  the  seeds  id  a half-roasted  state. 
It  is  employed  to  stupify  fishes  in  a fish  pond,  when  they  come 
to  the  surface  and  are  easily  taken- 

NYMPH,  among  naturalists,  that  state  of  winged  insects 
between  their  living  in  the  form  of  a worm  and  their  appearing 
in  the  winged  or  most  perfect  state. 

NYL  GHAU,  in  Zoology,  an  animal  between  the  deer  and 
the  ox,  swift  of  foot,  and  remarkably  strong.  The  first  pair 
were  sent  from  Bombay  to  England  in  the  year  1767,  as  a pre- 
sent to  Lord  Clive. 

NYMPHjEA,  Water  Lilt,  a genus  of  the  polyandria  mo- 
nogynia  class  and  order,  of  which  there  are  six  species : 1.  sod 

2.  The  lutea  and  albs,  or  yellow  and  white  water  lilies;  na- 
tives of  Britain,  growing  in  lakes  and  ditches.  Li nneui  tells 
us  that  swine  are  fond  of  the  leaves  and  roots  of  the  former, 
and  that  the  smoke  of  It  will  drive  away  crickets  and  bailie,  or 
cockroaches,  out  of  houses.  The  roots  of  the  second  have  an 
astringent  and  hitter  taste,  and  are  used  to  dye  dark  brown. 

3.  The  lotns,  with  heart-shaped  toothed  leaves,  a plant  ihought 
peculiar  to  Egypt,  is  mentioned  by  Herodotus  snd  Savary.  os 
growing  in  the  rivulets,  and  on  the  sides  of  the  lakes  ; there  are 
two  sorts  or  varieties  of  this  plant,  the  one  with  a white  the  other 
with  a bluish  flower.  The  calvx  blows  like  a large  tulip,  snd 
diffuses  a sweet  smell  resembling  that  of  the  lily.  The  first 
species  produces  a round  root  like  that  of  a potato,  and  the 
inhabitants  of  the  banks  of  tbe  lake  Mensall  feed  upon  it.  4-  In 
the  East  and  West  Indies  grows  a species  of  this  plant,  named 
nclumbo  by  the  inhabitants  of  Ceylon;  the  flowers,  large  and 
flesh  coloured,  consist  of  numerous  petals,  disposed  in  two 
or  more  rows  ; and  are  held  sacred  among  the  Hindoos.  It  is 
divided  into  several  distinct  cells,  which  form  so  many  large 
round  beds  upon  the  surface  of  the  fruit,  each  containing  a 
single  seed. 

NYMPHvEA  Alba,  and  Lutea.  These  are  aquatics,  and 
scarcely  any  plant  is  more  deserving  of  our  attention.  The 
fine  appearance  of  the  foliage  floating  on  the  surface,  which  is 
interspersed  with  beautiful  flowers,  will  render  any  piece  of 
water  very  interesting:  it  should  also  be  observed,  that  gold 
fish  are  found  to  thrive  best  when  they  have  the  advantage  of 
the  shade  of  these  plants.  It  is  difficult  in  deep  water  to  make 
them  take  root,  being  liable  to  float  on  the  surface,  in  which 
state  they  will  not  succeed.  Bat  if  the  plants  arc  placed  in 
some  strong  clay  or  loam,  tied  down  in  wicker  baskets,  and 
then  placed  in  the  water,  there  is  no  fear  of  their  success  : 
they  should  be  placed  where  the  water  is  sufficiently  deep  to 
i inundate  the  roots  two  feet,  or  a little  more. 
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0»  or  o,  the  fourteenth  letter,  and  fourth  vowel,  of  our  alpha- 
bet, pronounced  as  in  the  words  note,  rote,  Ac.  As  a numeral, 
O is  sometimes  used  for  eleven  ; and  with  a dash  over  it,  thus, 
O.  for  eleven  thousand.  In  music,  the  O,  or  rather  a circle 
or  double  C3,  is  a note  of  time  called  by  us  a semi-breve  ; and 
by  the  Italians  ciroolo.  The  O is  also  used  as  a mark  of  triple 
time,  as  being  the  most  perfect  of  ail  figures. 

OAK,  in  Botany,  is  a well-known  tree,  styled  by  way  of 
eminence,  the  **  lord  of  the  forest."  In  Ampthill  Park,  the 
residence  of  the  late  Lord  Ossory,  now  that  of  Lord  Holland, 
stands  one  of  those  magnificent  monarchs  of  the  wood, — a 
particularly  large  oak.  The  circumference  of  its  base  is  up- 
wards of  forty  feet;  its  middle  girt  is  about  thirty:  it  is  quite 
hollow,  forming  a concavity  sufficient  to  contain  four  or  five 
middle-siscd  persons  standing  together  withinside.  The  chief 
of  its  branches,  which  is  much  greater  in  dimension  than  many 
parent  oaks,  is  supported  by  a couple  of  large  wooden  props, 
on  account  of  its  weight  being  too  great  to  be  kept  up  by  the 
main  body  of  the  tree.  There  arc  many  fine  oaks  in  numerous 
other  parts  of  the  empire;  as  in  Salccy  forest,  Northampton- 
shire, and  in  the  Duke  of  Hamilton's  park  in  Lanarkshire. 
The  wood  of  this  tree  is  one  of  the  most  durable  that  grows; 
and  its  use  in  naval  and  domestic  purposes  is  exceedingly 
great.  The  bark  is  used  in  tanning,  and  after  this  office  is 
performed,  one  load  of  it  will  do  more  service  to  stilf  cold 
land  than  two  loads  of  the  richest  manure.  For  hotbeds  also 
oak  bark  is  in  great  request ; but  its  powerfully  astringent 
properties  render  it  useless  for  medical  purposes.  Before 
oak-timber  is  in  a state  to  be  used,  it  is  requisite  that  the  trees 
should  be  burked,  and  suflered  to  stand  uncut  for  three  or 
four  years,  that  they  may  become  perfectly  dry.  The  sawdust 
of  this  tree,  and  even  the  leaves,  though  much  inferior  to  the 
bark,  have  been  found  useful  in  tanning.  The  former  of  lhe*e 
is  the  principal  vegetable  production  of  this  country,  which  is 
used  in  the  dyeing  of  fustian ; all  the  various  shades  of  drab 
and  hrowo  are  made  with  oak  sawdust,  differently  managed 
and  compounded. 

OAKUM,  the  substance  into  which  old  ropes  arc  reduced 
when  they  are  untwisted,  loosened,  and  drawn  asunder.  It  is 
principally  used  in  caulking  the  scams,  tree-nails,  and  bends 
of  a ship,  for  stopping  or  preventing  leaks. 

OAR,  a long  piece  of  timber,  flat  at  one  end,  and  round  or 
square  at  the  other,  used  to  make  a vessel  advance  upon  the 
water.  The  flat  part  which  is  dipped  into  the  water  is  called 
the  blade,  and  that  which  is  within  the  board  is  termed  the 
loom,  whose  extremity  being  small  enough  to  be  grasped  by 
the  rowers,  is  called  the  handle.  To  push  the  boat  or  vessel 
forwards  by  means  of  this  instrument,  the  rowers  turn  their 
backs  forwards,  and  dipping  the  blade  of  the  oar  in  the  water, 
pull  the  handle  forward,  so  that  the  blade  at  the  same  lime  may 
move  aft  in  the  water.  But  since  the  blade  cannot  be  so 
moved  without  striking  the  water,  this  impulsion  is  the  same 
as  if  the  water  were  to  strike  the  blade  from  the  stern  towards 
the  head:  the  vessel  is  therefore  necessarily  moved  according 
la  the  direction.  Hence  it  follows,  that  sbe  will  advance  with 
the  greater  rapidity,  by  as  much  as  the  oar  strikes  the  water 
more  forcibly  ; consequently  an  oar  acts  upon  the  side  of  a 
boat  or  vessel  like  a lever  of  the  second  class,  whose  fulcrum  is 
the  station  upon  which  the  oar  rests  on  the  boat’s  gunwale. 
In  large  vessels  this  station  is  usually  called  the  row  port,  but 
in  lighters  and  boats  it  is  always  termed  the  row  lock.  Oars 
for  ships  arc  generally  cat  out  of  hr  limber;  those  for  barges 
are  made  out  of  New  England  or  Dnntzic  rafters;  and  those 
for  boats,  either  out  of  English  ash,  or  hr  rafters  from  Norway. 

To  Boat  the  Oaks,  is  to  cease  rowing,  and  lay  the  oars  in  the 
boat.  Get  your  Oaks  to  putt,  the  order  to  prepare  them  for 
rowing.  To  Ship  the  Oahs,  is  to  place  them  in  the  row-locks, 
as  To  Vntkip  them,  is  to  take  them  out  of  the  row  locks,  and  is 
frequently  practised  in  passing  very  near  a vessel,  to  prevent 
breaking  the  oars,  fee. 


OATH,  an  affirmation  or  promise,  accompanied  with  an 
invocation  of  God  to  witness  what  we  say,  and  with  an  impre- 
cation of  his  vengeance,  ora  renunciation  of  his  favour.  If  what 
we  affirm  be  false,  or  what  we  promise  be  not  performed. 
Hence  oaths  aro  either  aeiertory  or  promittory.  Quakers  and 
Moravians,  interpreting  the  scriptures  according  to  their  own 
judgments,  refuse  to  swear  before  any  magistrate,  or  io  any 
court;  and  our  justioes  and  judges,  with  a degree  of  libermlitj 
which  many  condemn,  allow  the  Quaker  and  Moravian  to 
affirm  upon  their  bare  word  what  another  religionist  would  b« 
required  to  swear  to. 

OATS,  are  the  seeds  or  grain  of  an  annual  plant,  too  well 
known,  Bnd  too  much  cultivated  throughout  every  part  of 
Europe,  to  need  any  description-  The  country  from  whence 
they  were  originally  imported  is  not  known.  The  principal 
use  of  oats  in  this  country  is  for  the  feeding  of  horses.  In  the 
northern  parts  of  England,  and  in  Scotland,  they  arc  applied 
also  to  the  nutriment  of  mao.  When  simply  freed  from  their 
husks,  they  are  called  groats  or  grits ; in  this  state  they  are 
much  used  in  broths,  and  other  kinds  of  nutriment  for  the  sick 
and  infirm  More  frequently,  however,  they  are  ground  into 
oatmeal,  which  is  made  into  cakes,  biscuits,  Ac.  The  husks 
infused  in  water,  and  allowed  to  remain  till  the  water  becomes 
somewhat  acid,  are  boiled  to  a jelly  called  totcins.  A grateful 
and  nutritive  kind  of  jelly,  which  has  the  name  nT/ummery, 
is  also  made  of  oatmeal,  boiled  with  water,  and  flavoured  with 
a little  orangc-tlower  water,  and  sugar.  Oats  will  thrive  in 
almost  any  soil,  but  are  chiefly  productive  ou  land  newly  broken 
up.  They  are  usually  sown  in  February,  and  the  harvest  com- 
mences about  August.  Several  kinds  or  varieties  are  culti- 
vated in  different  parts  of  England,  such  as  white  oats,  black 
oats,  brown  or  red  oats,  Tartarian  nr  reed  oats,  Friesland  oats, 
Poland  oats,  ami  some  others ; but  of  these  the  first  are  con- 
sidered the  most  valuable. 

Oat  Grate,  the  name  of  a coarse  grass  that  io  Some  particu- 
lar soils  may  be  cultivated  t*>  some  advantage. 

Oat,  Wild,  a species  of  grain,  considered  by  agriculturists  as 
a weed,  which  cannot,  without  much  difficulty,  he  eradicated 
from  a soil  of  which  it  has  once  taken  possession.  The  seed 
will  retain  its  germinating  power  for  many  years  in  the  ground, 
and  spring  forth  when  preparations  are  made  for  other  crops. 
Culling  in  an  unripe  state  seems  to  be  the  only  way  to  ensure 
its  extirpation. 

OBEAH,  a species  of  witchcraft  practised  among  the  ne- 
groes, the  apprehensions  of  which  operating  upon  their  super- 
stitious fears,  is  frequently  attended  with  disease  and  death, 

OHELlAS,  small  cakes  used  among  the  ancients,  which, 
toasted  on  small  spits,  and  dipped  in  wiue,  were  eaten  as 
desserts- 

OBELISCUS  MARMOREUS.  In  Natural  History,  this 
name  is  given  to  a remarkable  species  of  shell  fish,  but  never 
found  alive  in  modern  limes.  In  a fossil  state  it  is  frequently 
seen  in  Swedish  stone,  used  fur  pavements,  and  some  other 
purposes. 

OBELISK,  in  Archjtrcture,  a truncated,  quadrangular,  and 
slender  pyramid,  raised  as  an  ornament,  and  frequently 
enriched  with  inscriptions  in  bas-relief,  or  hieroglyphics. 

OBITUARY,  a funeral  register,  in  which  arc  written  tfaa 
names  of  the  dead. 

OBJECT  Glass,  in  Optical  Instruments,  is  that  which  is 
placed  towards  the  object,  the  other  extreme  lens  being  called 
the  rye  glass,  being  that  to  which  the  eye  is  directed. 

OIJJECT1VE  Link,  in  Perspective,  is  any  line  drawn  on  the 
geometrical  plane,  the  representation  of  which  is  sought  in  the 
draught  or  picture. 

OltLAT  A,  things  offered  voluntarily  to  kings  by  their  subjects. 

OBLATE.  Flattened,  or  Shortened,  having  its  axis  shorter 
than  its  middle  diameter,  being  formed  by  the  rotation  of  an 
ellipse  about  the  shorter  axis.  The  earth  is  an  oblate  sphe- 
roid, the  polar  diameter  being  shorter  than  the  equatorial 
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diameter,  in  the  proportion  of  331  to  332 : that  ii  to  say,  the 
polar  diameter  U 7WU  mile*,  and  the  equatorial  diameter  7W4 
miles. 

OBLATI.  secular  persons  who  bestowed  themselves  and 
estates  on  some  monastery,  for  which  they  were  admitted  as 
brothers. 

OBLATIONS  ; these  primarily  denoted  thing*  offered  to 
God  either  through  the  church,  or  the  priests.  The  term  is 
now  used  in  a less  restricted  sense. 

OBLIGATION,  a bond  containing  a penalty,  with  a con- 
dition annexed,  cither  for  payment  of  money,  performance  of 
covenant,  or  the  like. 

OBLIOER,  in  Law.  he  who  eaters  into  an  obligation;  as 
obligee  the  person  to  whom  it  is  entered  iuto. 

OBLIQUE,  in  Geometry,  something  slant,  or  inclining 
from  the  perpendicular,  as  06/17*#  ascension,  oblique  circle, 
obltvu*  desccnsion,  oblique  planer  in  Dialing ; oblique  sailing, 
in  Navigation.  See  these  several  words. 

OBLONG,  in  Geometry,  a figure  that  is  longer  one  way  than 
another,  as  one  of  the  columns  of  this  page  of  paper;  which 
takes  the  form  of  a parallelogram. 

OBOLARIA,  a genus  of  plants  belonging  to  the  didynamia 
class,  and  ranking  under  the  40th  order,  Personatu*. 

OBOLUS,  to  Antiquity,  an  ancient  Athenian  coin,  worth  a 
penny  farthing.  In  medicine,  obolue  signifies  a weight  of  tea 
grains,  or  half  a scruple.  Among  the  Sicilians,  obolue  denotes 
a weight  of  one  pound. 

OBRINE,  knights  of  a military  order,  instituted  in  the  13tb 
century  by  Conrade. 

OBSERVATION,  in  Astronomy  and  Navigntion,  denotes 
the  measuring  with  some  proper  instrument  for  the  purpose, 
the  angular  distance,  altitude,  fcc.  of  the  sun.  moon,  or  other 
celestial  body. 

OBSERVATORY,  Obskhvatokii' m.  a place  destined  for 
observing  the  heavenly  bodies  ; or  a building  usually  in  form  of 
a tower,  raised  on  some  eminence,  and  covered  with  a terrace 
for  making  astronomical  observations.  The  more  celebrated 
observatories  a»e,  1.  Tbtf  Greenwich  Obscrr calory,  or  Royal 
Observatory  of  England,  was  built  in  1670,  by  order  of  Chas.  II. 
at  the  HoliciUiinn  of  Sir  Jonas  Mooie  and  Sir  C.  Wren,  and 
furnished  with  the  most  accurate  instruments  by  the  same, 
particularly  a noble  sextant  of  seven  feet  radius,  with  tele- 
scopic sights.  The  province  of  observing  was  first  committed 
to  Flamsteed,  a man  who  seemed  horn  for  the  employment. 
For  fourteen  years,  with  unwearied  pains,  he  watched  the 
motions  of  the  planets,  and  particularly  those  of  the  moon,  as 
was  given  him  in  charge;  that  a new  theory  of  that  planet 
being  found,  exhibiting  all  her  irregularities,  the  longitude 
might  ihencr  be  determined-  In  the  year  1660.  having  pro- 
vided himself  with  a mural  art'll  of  seven  feet  diameter,  well 
fixed  in  the  plane  of  the  meridian,  he  verified  his  catalogue  of 
the  fixed  stsia.  (which  hitherto  had  depended  altogether  on  the 
distances  measured  with  the  sextant,)  after  a new  and  very 
different  manner,  rii.  hy  taking  the  meridian  altitudes,  and  the 
movements  of  culmination,  or  the  right  ascension  and  declina- 
tion. With  this  instrument  he  was  so  pleased,  that  he  laid  the 
use  of  the  sextant  almost  wholly  aside;  and  in  this  way  was 
the  astronomer  royal  employed  for  thirty  years;  in  the  course 
of  which  time  nothing  hnd  appeared  in  public  worthy  so  much 
expense,  and  preparation  ; so  that  the  observer  seemed  rather 
to  have  U ?eu  employed  for  his  own  sake,  and  that  of  a few 
friends,  than  for  the  public;  though  it  was  notorious  the 
observations  that  had  bceu  mode  were  very  numerous,  and  the 
papers  aw.  lied  to  n great  bulk.  This  occasioned  Prince  George 
of  Denmark,  in  1704,  to  appoint  certain  membera  of  the  Uoyal 
Society,  viz.  the  Hon.  Fr.  Roberts.  Sir  C.  Wren,  Sir  Isaac 
Newton,  Dr.  Gregory,  and  Dr.  Arbuthnot,  to  inspect  Flam- 
stead's  papers,  and  select  such  as  they  should  think  fit  for  the 
press,  purposing  to  print  them  at  his  own  expense;  but  the 
prince  dying  before  the  impression  was  half  finished,  it  lay 
atill  for  sonic  time;  till  at  length  it  was  resumed  by  order  of 
Queen  Aunc,  and  the  rare  of  tbc  press  committed  to  Dr. 
Arbuthnot;  and  that  of  correcting  and  supplying  tbe  copy  to 
Dr.  Halley.  Such  was  tbe  rise  and  progress  of  the  •*  Historic 
Codes  tin  the  principal  part  whereof  is  the  catalogue  of  fixed 
■tars,  called  also  the  Gicenwich  Catalogue.  Flauistead  was 


succeeded  by  Dr.  Halley ; and  Dr.  Halley,  in  1742,  by  Dr 
Bradley,  so  deservedly  celebrated  for  his  discovery  of  the 
aberration  of  the  stars,  and  the  nutation  of  the  earth's  axis, 
after  Dr.  Bradley,  the  appointment  was,  in  1762,  conferred 
upon  Mr.  Bliss,  who  was  succeeded  in  1786  by  Dr.  Maskclyne, 
the  late  worthy  astronomer  royal ; upon  whose  demise,  in  1811, 
this  important  office  was  conferred  upon  Mr.  Pood. 

The  Greenwich  observatory  is  found,  by  very  accurate 
observation,  to  lie  in  61°  36"  north  latitude. 

2.  Tbe  French  Observatory,  built  by  Louis  XIV.  in  the 
Fauxbourg  St.  Jaques,  Paris,  is  a very  singular,  but  withal,  a 
very  magnificent  building.  It  is  eighty  feet  high,  and  at  the 
top  there  is  a terrace.  It  is  here  M.  de  Lahire,  M.  Cassini, 
&e.  have  been  employed.  This  observatory  was  begun  iti 
1664,  and  finished  in  1072.  The  difference  in  longitude  be- 
tween this  and  Greenwich  Observatory  is  2°  20  16"  each.  In 
the  Paris  Observatory  is  a cave,  or  cellar,  of  one  hundred  and 
seventy  feet  descent,  for  tasking  various  experiments,  particu- 
larly such  as  relate  to  congelations,  refrigerations,  induration*, 
conservations,  Ac.  And  in  thia  cave  there  is  a thermometer  of 
M.  de  Lahire,  which  is  always  at  the  same  height,  indicating 
tbe  temperature  of  ibe  place  to  be  always  the  same. 

3.  Tycho  Brahe's  Observatory  in  the  little  island  Ween,  or 
tbe  Scarlet  Island,  between  the  coasts  of  Schonen  and  Zea- 
land in  tbe  Bailie,  was  erected,  and  furnished  with  instrument  a. 
at  his  own  expense ; and  was  called  by  kirn  Uraniburgb.  In 
this  place  be  spent  twenty  years  in  observing  the  stars. 

We  may  enumerate  here  some  other  observatories,  aa  that  of 
Pekin,  erected  by  a late  emperor  of  China  in  his  capital,  upon 
the  recommendation  of  the  Jesnit  missionaries;  and  that  of  the 
Bramins  at  Benares,  in  the  East  Indies,  of  which  we  give  an 
engraving,  faceplate  Observatory)  representing  and  illustrat- 
ing several  particulars,  as  in  the  following  description  r— 

The  observatory  at  Benares,  built  by  order  of  the  emperor 
Ackbar,  was  once  a magnificent  structure;  the  lower  part  of 
it  is  now,  however,  converted  into  stables  ; the  court  yards  and 
apartments  are  atill  spacious.  It  stauds  on  the  banks  of  the 
Ganges,  and  the  summit  is  approached  by  a staircase  leadi.ig 
to  a large  terrace,  where  numerous  instruments  still  remain  in 
great  preservation,  stupendously  large,  immoveable  from  the 
spot,  and  built  of  stone,  some  of  them  being  upwards  of  twenty 
feel  in  height.  Their  graduation  is  very  exact. 

The  siloaiion  of  the  two  large  quadrants,  marked  A in  the 
plate,  whose  radius  is  nine  feel  two  inches,  by  their  being  ;<t 
right  angles  with  a gnomon  at  26°  election,  shew  the  stability 
and  excellence  of  the  architecture.  The  three  sights  on  this 
gnomon  occupy  a space  of  38$  feet,  and  they  are  perfectly 
true.  The  quadrants.  20  feet  io  diameter,  arc  built  in  perpen- 
dicular ovals,  that  follow  the  meridian  of  the  place.  The  ares 
of  those  quadrants  are  graduated  into  nine  parts,  and  each  of 
these  again  into  ten  parts  = U0°  in  all. 

Figure  A is  properly  an  equinoctial  sun-dinl,  that  expresses 
solar  time  by  the  shadow  of  a gnomon  upon  two  quadrants, 
one  east  and  the  other  west  of  it-  Fig.  B is  an  instrument  for 
determining  the  exact  hour  of  the  day  by  the  shadow  of  a 
gnomon,  which  stands  perpendicular  to,  and  is  in  the  centre  of. 
« fl«t  circular  stone,  supported  in  an  oblique  position  by  four 
upright  stones  and  a cross  piece,  so  that  the  shadow  of  the 
goornon,  which  is  a perpendicular  iron  rod,  is  thrown  upon 
the  division  of  tbo  circle  described  on  the  face  of  tbe  flat  circu- 
lar stone. 

Figure  C is  a brass  circle,  about  two  feet  diameter,  moving 
vertically  upon  two  pivots  between  two  stone  pillars,  having 
an  index  or  hand  turning  round  horizontally  no  the  centre  of 
this  circle,  which  is  divided  into  300  parts.  This  is  in  fact  an 
azimuth  instrument ; since  its  use  is  to  measure  on  what  point 
of  the  horison  any  celestial  body  may  rise  or  set. 

Figure  I)  consists  of  two  circular  walls,  the  outer  one  forty 
feet  diameter  and  eight  feel  high,  and  the  inner  wall,  half  that 
height,  appears  to  be  a pnraprt,  from  which  to  observe  the 
divisions  on  the  upper  circle  of  the  outer  wall.  Both  circles 
are  divided  into  &X)  equal  parts,  each  divided  into  20  lesser 
divisions.  In  this  inner  circle  is  a pillar  exactly  in  its  centre, 
in  which  a perpendirular  rod  has  been  once  placed. 

Figure  E is  a small  equinoctial  sun-dial,  constructed  simi- 
larly to  fig.  A. 
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The  principal  instrument*  for*  fixed  observatory  are,  a large 
fixed  quadrant  or  a circular  divided  instrument,  chiefly  for 
measuring  vertical  angles;  a transit  instrument ; an  equato- 
rial instrument;  a chronometer,  or  regulator;  one  or  more 
powerful  telescopes;  a fixed  aenith  lelescope.  and  a night 
telescope.  The  quadrant  or  quarter  of  a circle,  d hided 
into  90  degrees,  and  each  degree  subdivided  into  minutes 
or  smaller  parts,  has  been  made  of  various  siaes ; some  of 
them  having  a radius  even  of  eight  or  nine  or  more  feet  in 
length.  When  those  quadrants  do  not  exceed  one  or  two,  or 
at  most  three,  feet,  in  radios,  they  arc  generally  fixed  upon  their 
particular  stands,  which  are  furnished  with  various  mechanical 
contrivances,  that  are  necessary  to  place  the  plane  of  the  qua- 
drant perpendicular  to  the  horizon,  and  for  all  the  other  neces- 
sary adjustment.  Bat  largo  quadrants  are  fixed  upon  a strong 
wall.  See  Quadrant. 

The  transit  instrument  consists  of  a telescope  of  any  conve- 
nient length,  fixed  at  right  angles  to  a horizontal  axis,  which 
axis  is  supported  at  its  two  extremities  ; and  the  instrument  is 
generally  situated  so  that  the  line  of  collimation  of  the  teles- 
cope may  move  in  the  plane  of  the  meridian.  The  use  of  this 
instrument  is  to  observe  the  precise  time  of  the  celestial  bodies' 

fassage  across  the  meridian  of  the  observatory.  See  Transit 
NIT  RUM  CUT. 

To  adjust  the  Cloth  be  the  Sun's  transit  orrr  the  Meridian. 
Note  the  limes  by  the  clock  when  the  preceding  and  following 
edges  of  the  son’s  limb  touch  the  cross  wires.  The  difference 
between  the  middle  time  and  12  hours  shews  how  much  the 
mean  or  time  by  the  clock  is  faster  or  slower  than  the  apparent 
or  solar  time  for  that  day  ; to  which  the  equation  of  time  being 
applied,  will  shew  the  time  of  mean  noon  for  that  day,  by  which 
the  clock  may  be  adjusted. 

Astronomical  or  equatorial  sector,  an  instrument  for  finding 
the  difference  in  right  ascension  and  declination  between  two 
objects,  the  distance  of  which  is  too  great  to  be  observed  by  the 
micrometer,  was  invented  bv  Graham.  See  Equatorial. 

Equatorial  or  Portable  Observatory , an  instrument  designed 
to  answer  a number  of  useful  purposes  in  practical  astronomy, 
independently  of  any  particular  observatory ; it  may  be  made 
use  of  in  any  steady  room,  and  performs  most  of  tbe  nseful  prob- 
Icms  in  the  science.  The  principal  uses  of  this  equatorial  are: 
1.  To  fiod  the  meridian  of  one  observation  only : for  this 
purpose  elevate  the  equatorial  circle  to  the  co-latitude  of  the 
place,  and  set  the  declination  semi- circle  to  the  son’s  declina- 
tion for  tbe  day  and  hour  of  the  day  required  ; then  move  the 
azimuth  and  hour  circles  both  at  the  same  time,  either  in  the 
same  or  contrary  directions,  till  you  bring  the  centre  of  the 
cross  hair  in  the  telescope  exactly  to  cover  the  centre  of  the 
sun  ; when  that  is  done,  the  index  of  the  hour  circle  will  give 
the  apparent  or  solar  time  at  the  instant  of  observation  ; and 
thus  the  lime  Is  gained,  though  the  sun  is  at  a distance  from 
the  meridian ; then  turn  the  hoar  circle  till  the  index  points 
precisely  at  12  o'clock,  and  lower  the  telescope  to  the  horison, 
in  order  to  observe  some  point  there  in  the  centre  of  your  glass, 
and  that  point  is  your  meridian  mark  found  by  one  observation 
only ; the  best  time  for  this  observation  is  three  hours  before 
or  three  hours  sfter  twelve  at  noon. 

2.  To  point  tbe  telescope  on  a star  though  not  on  the  meri- 
dian, in  full  day-light-  Having  elevated  the  the  equatorial  cir- 
cle to  the  co-latitude  of  the  place,  and  set  the  declination  semi- 
circle to  the  star's  declination,  move  the  index  of  the  boor  cir- 
cle till  it  shall  point  to  tbe  precise  time  at  which  the  star  is  then 
distant  from  the  meridian,  found  in  tables  of  tbe  right  asoension 
of  the  stars,  and  the  star  will  then  appear  in  the  glass- 

Besides  these  uses  peculiar  to  this  instrument,  it  is  also  ap- 
plicable to  all  the  purposes  to  which  the  principal  astronomical 
instruments,  viz.  a transit,  a quadrant,  and  an  equal  altitude 
instrument,  are  applied. 

Of  all  the  different  sorts  of  chronometers  or  time-keepers,  a 
pendulum  clock,  when  properly  constructed,  is  undoubtedly 
capable  of  the  greatest  accuracy ; therefore,  such  machines  are 
roost  rccommendable  for  an  observatory.  Tbe  situation  of  this 
clock  must  bo  near  the  quadrant,  and  near  the  transit  instru- 
ment ; so  that  the  observer,  whilst  looking  through  the  telescope 
of  any  of  those  instruments,  may  bear  tbe  beats  of  the  clock, 
and  count  tbe  seconds. 


A pretty  good  telescope  placed  truly  vertical  in  an  observa- 
tory. is  likewise  a very  nseful  instrument,  as  the  aberration  of 
the  stars,  and  latitude  of  the  place,  ntaj  be  observed  and  deter- 
mined by  the  use  of  such  an  instrument,  with  great  ease  and 
accuracy.  See  Tr.Lescoee. 

Tbe  night  telescope  is  a short  telescope,  which  magnifies  very 
little;  but  it  collects  a ronsideMhle  quantity  of  light,  and  has  a 
Tery  great  field  of  view  ; it  therefore  renders  visible  several 
dim  objects,  which  cannot  be  discovered  with  telescopes  of 
considerably  greater  magnifying  powers;  and  hence  it  is  very 
nsrfnl  for  finding  out  nebular,  or  small  comets,  or  to  see  tbe 
arrangement  of  a great  number  of  stars  in  one  view. 

The  principal  instruments  that  are  at  present  used  for  marine 
astronomy,  or  for  the  purposes  of  navigation,  are,  that  incom- 
parably useful  instrument  called  Hadley’s  sextant  or  quadrant, 
or  octant ; a portable  chronometer ; and  a good  telescope. 

UBS!  DI  AN.  a volcanic  glass,  resembles  lumps  of  black  glass. 
Its  surface  is  smooth,  it  is  hard,  and  strikes  lire  with  steel.  It 
is  common  in  the  neighbourhood  of  volcanoes,  and  in  some 
basalts,  probably  the  products  of  volcanic  fires  now  extinguish- 
ed. In  Lipari,  one  of  the  volcanic  isles,  the  mountain  de  la 
Castagna,  according  to  Spalansani,  is  wholly  composed  of  vol- 
canic glass,  which  appears  to  have  flowrd  in  successive  currents 
like  streams  of  water  falling  with  a rapid  descent,  and  suddenly 
frozen.  This  glass  is  sometimes  compact,  and  sometimes  po- 
rous and  spungy.  Obsidian  appears  to  he  lava  suddenly  cooled ; 
if  a mass  of  lava  or  basBlt  be  exposed  to  the  heat  of  a glass 
furnace,  it  melts  into  a shining  black  or  greenish  black  glasa. 
Numerous  veins  of  obsidian  arc  said  to  intersect  the  cone  of 
Mount  Vesovius.  and  serve  as  a cement  to  keep  together  the 
loose  materials  of  which  it  is  composed.  Obsidian  is  some- 
times ground  and  polished,  and  used  for  mirrors. 

OBSIDIAN  US  LAPIS,  in  the  natural  history  of  the  an- 
cients, was  the  name  of  a stone  sometimes  called  China 
msrhle.  It  is  blaok,  smooth,  hard,  difficult  to  cut,  capable  of 
receiving  a fine  polish,  and  was  used  smong  the  Greeks  for 
the  making  of  reflecting  mirrors.  In  Pern,  at  the  time  of  ita 
conquest  by  the  Spaniards,  the  inhabitants  used  it  for  mirrors, 
and  in  Europe  it  has  been  converted  into  reflectors  for  tele- 
scope a. 

OBSTRUCTION,  in  Medicine,  such  an  obturation  of  the 
vessels  as  prevents  tbe  circulation  of  the  fluids,  whether  of  the 
food  and  vital,  or  of  the  morbid  and  peccant  kind,  through  them. 

OBTUSE,  literally  implies  any  thing  blunt  or  dull,  in  con- 
tradistinction to  acute,  sharp,  or  pointed. 

Obtuse  Angle,  Angular  Section,  Cone.  Hylerbola,  ke. 

OCCATION-  In  ancient  husbandry  this  term  was  nearly 
synonymous  with  our  modem  harrowing,  though  the  instru- 
ment employed  was  a kind  of  rake. 

OCCIDENT,  in  Astronomy  and  Geography,  is  the  same  as 
westward,  or  point  of  the  horizon  where  the  sun  sets.  A planet 
is  ssid  to  be  oecident  when  it  sets  after  the  sun. 

Occident.  Equinoctial,  that  point  of  the  horizon  where  the 
sun  sets  when  be  crosses  tbe  equinoctial,  or  enters  the  sign 
Aries  or  Libra. 

Occident,  Estival , that  point  of  the  horizon  where  tbe  sun 
sets  at  his  entrance  into  the  sign  Cancer. 

Occident  Iloi-izon.  See  Horison. 

Occident,  Hibernal,  that  point  where  the  son  sets  when  he 
enters  the  sign  Capricorn. 

OCCULT  Linr,  in  Geometry,  a dry  or  obscure  line,  which 
is  drawn  as  a necessary  part  of  the  construction  of  a figure  or 
problem,  but  which  is  not  intended  to  appear  after  the  plan  is 
finished. 

Occult,  something  bidden  or  secret ; as  the  ocooit  qualities 
of  bodies. 

OCCULTATION,  the  obscuration  of  a planet  or  star  by  the 
interposition  of  the  moon,  or  other  planet,  between  it  and 
our  eye. 

OCCUPANCY,  in  Law,  the  takinr  possession  of  things 
which  before  belonged  to  nobody.  This  is  the  foundation  of 
property.  Hence, 

OCCUPANT,  in  Law,  is  the  person  who  first  seises,  or  gets 
possession  of  a thing.  And, 

OCCUPATION,  in  Law,  is  ose  or  tenure,  trade  or  mystery. 

OCEAN,  the  S«a,  that  mighty  element,  which  occupies  more 
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than  two-third*  of  the  terraqoeons  globe.  fn  the  Northern 
hemisphere,  the  land  bears  to  the  water  the  proportion  of  419 
to  1000;  or  nearly  one  half;  hot  in  the  Southern  hemisphere 
only  of  129  to  1000 ; So  that  llm  whole  mass  of  land  is  to  that  of 
•ea,  as  274  to  1000.  And  almost  the  whole  of  this  rust  body  of 
water  is  collected  in  one  immense  basin  called  tbe  Southern  ocean. 

Dieision  of  ike  water i into  Oceans,  Seas,  Lakes , Straits, 
(fulfs,  Bays  or  Creeks , Rivers,  ire. — The  waters  are  divided 
Into  three  extensive  oceans,  (besides  lesser  seas,  which  are 
only  branches  of  these,)  rir.  the  Atlantic,  the  Pacific,  and 
the  Indian  ocean.  The  Atlantic,  or  Western  ouean,  9000  miles 
wide,  divides  the  eastern  and  western  continents.  The 
Pacific,  10.000  miles  over,  divides  America  from  Asia.  The 
Indian  ocean  lies  between  the  East  Indies  and  Africa,  being 
9000  miles  wide.  Tire  geographical  definition  of  the  ocean  is  a 
great  and  spacious  collection  of  water,  withuut  any  entire 
separation  of  its  parts  bv  land ; as  the  Atlantic  ocean.  The  sea 
is  a smaller  collection  of  water,  which  communicates  with  the 
ocean,  confined  by  the  land  ; as  the  Mediterranean  and  the  Red 
sen.  A lake  is  a large  collection  of  water,  entirely  surrounded 
by  land  ; as  the  lake  of  Geneva,  and  the  lakes  in  Canada.  A 
strait  is  a narrow  part  of  the  sea,  restrained  or  lying  between 
two  shores,  and  opening  a passage  out  of  one  sea  into  another; 
as  the  strait  of  Gibraltar,  or  that  of  Magellan.  This  is  some- 
times called  a sound ; as  tbe  strait  into  the  Baltic.  A gulj  is  a 
part  of  the  aea  running  up  into  the  land,  and  surrounded  by  it, 
«*xcept  at  the  pnssago  whereby  it  is  communicated  with  the 
sea  or  ocean.  If  a gulf  be  very  large,  it  is  called  an  inland 
sea  ; as  the  Mediterranean ; if  it  do  not  go  far  into  the  land,  it 
Is  called  a bay.  as  the  Bay  of  Biscay  : it  it  he  very  small,  a 
creek,  katen,  station,  or  road  for  ships,  as  Milford  Havrn. 
Rivers,  canals,  brooks,  8tc.  need  no  description : for  these 
lesser  divisions  of  water,  like  those  of  land,  are  to  be  met  with 
in  most  countries,  and  every  one  has  a clear  idea  of  wbat  is 
meant  by  them.  But  in  order  to  strengthen  the  remembrance 
of  the  great  parts  of  the  land  and  water  we  have  described,  it 
may  be  proper  to  observe,  that  there  is  a strong  analogy  or 
resemhlance  between  them. 

On  tie  Salt  nett  of  the  Sea. — Sea  water  is  salt,  while  that  of 
rivers  is  mild,  fresh,  sweet,  and  fit  for  human  purposes.  Some 
think  that  this  saltness  arises  from  great  beds  of  salt  lying  at 
the  bottom  of  tbe  sea.  But  others  more  rationally  suppose  it 
is  owing  to  the  following  cause.  Salt  is  one  of  the  original 
principles  of  nature,  and  is  mixed,  in  greatrr  or  less  quantities, 
with  most  other  bodies.  Now  all  rivers  run  into  tbe  sea,  and 
carry  some  salt  with  them  ; but  no  rivers  run  out  of  it.  nor  is 
any  water  takca  from  it,  except  by  exhalation  or  evaporation. 
But  chemists  have  demonstrably  proved,  that  no  salt  ean 
ascend  in  either  of  these  ways;  and  consequently,  ail  the  salt 
carried  into  the  sea  by  the  immense  numbers  of  rivers  that  ran 
into  it,  remains  behind,  and  occasions  its  saltness.  That  no 
salt  ascends  from  the  sea.  either  by  exhalation  or  evaporation, 
is  evident  from  this,  that  rain-water,  which  falls  from  the 
clouds,  and  which  was  originally  exhaled  from  the  sea,  is,  of 
all  kinds  of  water,  tbe  sweetest,  purest,  and  lightest,  and  is 
made  the  standard  by  which  philosophers  judge  of  alt  other 
waters-  The  water  of  tbe  ocean  contains  about  tbe  30th  part 
of  its  weight  of  salt : the  water  of  the  Baltic  bolds  only  from 
the  2Q0dlh  to  the  lOOdtb  part,  consequently  the  water  of  the 
Baltic  ought  to  atand  l-40th  part  higher  from  tbe  bottom  of 
the  sea,  than  tbe  water  of  the  ocean,  in  order  to  maintain  its 
hydrostatic  equilibrium.  It  ia  observed  on  the  Baltic  ahores, 
that  the  water  subsides,  and  that  ha  curfaoe  ia  lower  in  all 
parts  than  it  formerly  was.  May  not  this  be  in  eonsequenoe  of 
the  Baltic  becoming  sailer,  and  thus  approximating  to  the 
specific  gravity  and  height  of  the  ocean?  See  Tinas. 

The  Currents  of  the  ocean  come  next  to  be  considered.  Cur- 
rents are  certain  progressive  movements  of  the  sea,  by  which 
all  bodies  floating  therein  are  compelled  to  alter  their  conrse 
or  velocity,  or  both,  and  submit  to  the  laws  imposed  upon  them 
by  the  current.  The  setting  of  a eurrenl  is  that  point  of  the 
compass  towards  which  the  waters  run,  and  the  drift  of  the 
ourrent  is  the  rate  it  runs  at  in  an  hour.  Currents  In  the  sea 
are  either  natural  or  general,  as  arising  from  tbe  diurnnl  revolu- 
tion  of  the  earth  on  its  axis  ; or  accidental,  and  particularly 
causrd  by  the  waters  being  driven  against  promontories,  or 


Into  gulfs  and  straits,  where,  wanting  room  to  spread,  they  are 
driven  bark,  and  thus  disturb  the  ordinary  flux  of  the  sea. 

The  following  observations  are  made  by  Varenius: — “ Cur- 
rents are  various,  and  directed  towards  differents  parts  of  tbe 
ocean,  of  which  some  are  constant  and  others  periodical.  The 
most  extraordinary  current  of  the  sea,  is  that  by  which  part  of 
the  Atlantic  or  African  ocean  moves  about  by  Gaines,  from 
Cape  Verd.  towards  tbe  curvature  or  bay  of  Africa,  which  they 
call  Fernanda  Po,  nr.  from  west  to  east,  contrary  to  the 
general  motion.  And  such  is  tbe  force  of  this  current,  that 
when  ships  approach  too  near  the  shore,  it  carries  them  vio- 
lently towards  the  bay,  and  deceives  the  mariners  in  their 
reckoning.  There  is  a great  variety  of  shifting  currents,  which 
do  not  last,  but  return  at  certain  periods ; and  these  do,  most 
of  them,  depend  upon  and  follow  the  anniversary  winds  or 
monsoons,  which  by  blowing  in  one  place  may  cause  a cur- 
rent in  another.  At  Java,  in  the  straits  of  Sunda,  when 
the  monsoons  blow  iVoro  the  west,  nr.  in  the  month  of  May, 
the  currents  set  to  the  eastward,  contrary  to  the  general  mo- 
tion. Also  between  the  island  of  Celebes  and  Madura,  when 
the  western  monsoons  set  in,  rir.  in  December,  January,  and 
February,  where  the  winds  blow  from  the  north-west,  or  be- 
tween the  north  and  west,  the  currents  set  to  the  south-east, 
or  between  the  south  and  east.  At  Ceylon,  from  the  middle  of 
March  to  October,  the  corrents  set  to  the  southward,  and  in 
the  other  parts  of  the  year  to  the  northward  : because  at  this 
time  the  southern  monsoons  blow,  and  at  the  other  the 
northern.  Between  Cochin-china  and.  Malacca,  when  the 
western  monsoons  blow,  air.  from  April  to  August,  the  cur- 
rents set  eastward  against  the  general  motion,  but  tbe  rest  of 
the  year  set  westward ; the  monsoon  conspiring  with  the 
general  motion.  They  run  so  strongly  in  those  sras,  that  in- 
experienced sailors  mistake  them  for  waves  that  beat  upon  the 
rocks,  known  by  the  name  of  breakers.  So  for  some  months 
after  tbe  16lh  of  February,  the  currents  act  from  the  Maldives 
towards  India  on  the  east,  against  the  general  motion  of  the 
sea.  On  the  shore  of  China  and  Cambodia,  in  tbe  months  of 
October,  November,  and  December,  the  currents  set  to  the 
north-west,  and  from  January  to  the  south-west,  when  tbev 
run  with  such  a rapidity  of  motion  about  the  shoals  of  Parcel, 
as  to  seem  swifter  than  an  arrow.  At  Pulo  Condore,  upon  the 
coast  of  Cambodia,  though  the  monsoons  are  shifting,  yet  tbe 
corrents  set  strongly  towards  tbe  east,  even  when  they  blow  to 
a contrary  point.  Along  the  coasts  of  the  bay  of  Bengal  as 
far  as  the  Cape  Romania,  at  the  extreme  point  of  Malacca, 
the  current  runs  southward  in  November  and  December.  When 
the  moon  soon*  blow  front  Chinn  to  Malacca,  the  sea  runs 
swiftly  from  Pulo  Cambi  to  Pulo  Condore,  on  the  cosat  of 
Cambodia.  In  the  bay  of  Sans  Bras,  not  far  from  the  Cape  of 
Good  Hope,  there  it  a current  particularly  remarkable,  where 
the  sea  runs  from  east  to  west  to  tbe  landward  ; and  this  more 
vehemently,  as  it  becomes  opposed  by  the  winds  from  a con- 
trary direction.  The  cause  is  undoubtedly  owing  to  some 
adjacent  shore,  which  is  higher  than  this.” 

These  currents  constantly  follow  the  winds,  and  set  to  the 
same  point  with  the  monsoon  or  trade-wind  at  sea.  Under 
the  equator,  where  the  motion  of  the  earth  is  the  greatest,  the 
currents  are  so  violent,  that  they  carry  vessels  very  speedily 
from  Africa  to  America;  but  absolutely  prevent  their  return 
the  same  way  ; so  that  the  ships  are  forced  to  run  as  far  as  the 
fortieth  degree  of  latitude,  to  find  a passage  into  Europe.  The 
currents  in  the  straits  of  Gibraltar  almost  constantly  drive 
to  the  eastward,  and  carry  ships  into  tbe  Mediterranean : they 
are  also  usually  found  to  drive  the  same  way  in  St.  George's 
Channel.  The  great  violence  and  danger  of  the  sea  in  the 
straits  of  Magellsn,  is  attributed  to  two  contrary  currents  set- 
ting in,  one  from  the  south  and  the  other  from  the  north  sea. 

Currents,  as  they  relato  to  navigation,  may  be  defined  as 
certain  progressive  motions  of  the  water  of  tbe  sea  in  several 
places;  by  which  a ship  may  happen  to  be  carried  forward 
more  swiftly,  or  retarded  in  her  course,  according  to  the  direc- 
tion or  setting  of  the  current  in  with  or  against  the  course  or 
way  of  the  ship.  The  setting  or  progressive  motion  of  tbe  cur- 
rent, may  be  either  quite  down  to  the  bottom,  or  to  a certain 
determinate  depth.  As  the  knowledge  of  the  direction  and 
velocity  of  currents  is  a very  material  articlo  in  navigation,  it 
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|i  highly  Dceemry  to  di»co»er  both,  in  order  to  ascertain  the 
ship  ■ situation  am)  course  with  as  much  accuracy  as  possible. 
This,  some  do  by  the  rippling*  of  the  water,  and  by  the  driving 
of  the  froth  along  the  shore,  when  in  sight  of  it ; but  the  most 
successful  method  which  ba*  been  hitherto  attempted  by 
mariners,  Is  the  following i— A common  iron  pot,  winch  may 
contain  four  or  five  gallons,  is  suspended  by  a small  rope, 
fastened  to  its  ears  or  handles,  so  as  to  bang  directly  upright, 
as  when  placed  upon  the  fire-  This  rope,  which  may  be  from 
70  to  100  fathoms  in  length,  being  prepared  tor  the  experiment, 
is  coiled  In  the  boat,  which  is  hoisted  out  of  the  ship  at  a pro- 
per opportunity,  when  there  is  little  or  no  wind  to  ruflle  the 
surface  of  the  sea.  The  pot  being  then  thrown  overboard  into 
the  water  and  immediately  sinking,  the  line  is  slackened  till 
about  70  or  80  fathoms  run  out,  after  which  the  line  is  fastened 
lo  the  tmAt’s  stern,  by  which  siie  is  accordingly  restrained,  and 
rides  as  at  anchor.  The  velocity  of  the  current  is  then  easily 
tried  by  the  log  and  half-minute  glass,  the  usual  method  of  dis- 
covering the  rate  of  a ship*s  sailing  at  sea.  (Sm  Calm.)  The 
course  of  the  stream  is  next  obtained  by  means  of  the  com- 
pass provided  for  this  operation.  This  shews  whether  there 
be  any  current  or  no ; and  if  any,  which  way  it  sets,  and  at 
what  rate  it  drives  : observing,  however,  to  add  something  to 
the  drift,  for  the  boat’s  drift,  for  though  she  appear  to  stand 
•till,  yet,  in  reality,  she  is  found  lo  move.  This  addition  expe- 
rience has  thus  determined  ; if  the  line  she  rides  by  be  60 
fathom,  a third  part  of  the  drift  is  to  be  added,  if  00  fathom  a 
fourth,  if  100  fathom  a fifth. 

If  a ship  sail  along  the  direction  of  the  current,  it  is  evident 
the  velocity  of  the  current  must  he  added  to  that  of  the  vessel : 
If  her  course  be  directly  against  the  current,  it  must  be  sub- 
tracted: if  she  sail  athwart  the  current,  her  motion  will  be 
compounded  with  that  of  the  current;  and  her  velocity  aug- 
mented or  retarded  according  to  the  angle  of  her  direction 
with  that  of  the  direction  of  the  current : i,  e.  abc  will  proceed 
in  the  diagonal  of  the  two  lines  of  direction,  and  will  describe 
or  pass  through  that  diagonal  io  the  same  time  wherein  she 
would  have  described  cither  of  the  sides  by  the  separate 
forces.  Hence  it  is  plain,  1.  If  the  velocity  of  the  current  l*c 
less  than  that  of  the  ship,  then  the  ship  will  advance  so  much 
fcs  is  the  difference  of  these  velocities.  2.  If  the  velocity  of  tho 
current  he  more  than  that  of  the  ship,  then  will  the  ship  fall  as 
much  astern  as  is  the  difference  of  these  velocities.  3.  If  the 
velocity  of  the  current  be  more  than  that  of  the  ship,  then  will 
the  ship  remain  stationary,  the  one  velocity  destroying  the 
other.  If  the  current  thwarts  the  course  of  a ship,  it  not  only 
diminishes  or  increases  her  velocity,  but  gives  her  a new  direc- 
tion, compounded  of  the  course  she  steers,  and  the  setting  of 
the  current. 

Under -currents,  are  distinct  from  the  npper  or  apparent, 
and  in  different  places  set  or  drive  a contrary  way.  I>r.  T. 
Smith  makes  it  highly  probable,  that  in  the  Downs,  in  the 
■traits  of  Gibraltar,  kc.  there  is  an  under-current,  whereby  as 
much  water  is  carried  out  as  is  bronght  in  by  the  npper  cur- 
rent. This  was  confirmed  by  an  experiment  made  in  the  Baltic 
sound,  by  the  seamen  on  board  one  of  the  king's  frigates : they 
went  with  the  pinnace  into  the  midstream,  and  were  carried 
Violently  by  thr  current.  Soon  after  that,  they  sunk  a basket 
with  a large  cannon  bullet,  to  a certain  depth  of  water,  which 
gave  cheek  to  the  boat's  motion;  and  sinking  it  still  lower  and 
lower,  the  boat  was  driven  ahead  to  the  windward,  against  the 
upper  current,  the  current  aloft  not  being  above  tour  or  five 
fathom  deep,  and  the  lower  the  basket  was  let  down,  the 
Stronger  the  undcr-currcnt  was  found.  Dr.  Halley  solves  the 
currents  setting  in  at  the  straits  without  overflowing  the  banks, 
try  the  great  evaporation,  without  supposing  any  under-enrrent. 

OCELOT,  Id  Zoology,  the  Mexican  cat,  the  Felis  Pardalis 
of  Linnim*. 

OCHNA,  a genus  of  plants  belonging  to  the  polyandria 
class,  and  in  the  natural  order  ranking  with  those  whose  order 
is  doubtful. 

OCHRA,  in  Ornithology,  the  name  of  a species  of  moor-Aen. 

OCHftA.  a vegetable  substance  found  in  the  West  Indies, 
where  it  is  used  to  thicken  soup,  as  well  as  for  other  purposes. 

OCHRE,  (Red)  Reddle,  or  Red  Ciislk,  is  an  iron  ore  of 
Jhtood-red  colour,  which  Is  sometimes  found  in  powder,  uud 


sometimes  in  a hardened  state.  It  has  an  earthy  texture,  and 
stains  the  fingers  when  handled.  The  principal  use  of  red 
chalk  is  for  drawing;  the  coarser  kinds  arc  employed  by  car- 
penters and  other  mechanics,  and  the  finer  kinds  by  painters. 
For  the  latter  purpose  it  should  be  free  from  grit,  and  not  ton 
hard.  In  order  to  free  it  from  imperfections,  and  render  it 
better  for  use,  it  is  sometimes  pounded,  washed,  mixed  with 
gum,  and  oast  into  moulds  of  convenient  shape  and  size. 
Undrr  the  name  of  reddle  this  substance  is  much  used  for  (ho 
marking  of  sheep  ; and,  when  mixed  with  oil,  for  the  painting 
of  pales,  gates,  and  the  wood  work  of  outbuildings. 

OCHROMA,  a genus  of  plants  belonging  to  the  mnnadel- 
phis  class,  and  ranking  in  the  natural  method  under  the  36th 
class,  oolumnifene. 

OCTAGON,  in  Geometry,  is  s figure  of  eight  sides  and 
angles,  which,  when  the  sides  and  angles  are  all  equal,  is 
called  a regular  octagon,  and  when  they  are  not  both  equal,  an 
irregular  octagon.  Tbe  angle  at  the  centre  of  an  octagon  is 
45  degrees,  and  the  angle  of  its  sides  136  degrees.  The  area 
of  a regular  octagon  whose  side  is  1 r=  2 (1  + ^2)  = 
4- 828427 1 ; and  therefore  when  the  side  is  r,  the  area  =: 
4* 8284271  *\  and  the  radius  of  its  circumscribing  circle  r= 


On  a eiee*  Line  A B to  construct  a 
regular  Oct  ay  on.  -On  the  extremities  of 
the  given  line  A B,  erect  tbe  indefinite 
perpendiculars  A F,  B B,  and  product 
A M both  ways  to  m and  a.  Bisect  the 
angles  *AP,  kUE,  by  the  lines  A H 
and  BC,  and  take  AH  and  BC  both 
equal  to  A B.  Draw  G H and  D C 
parallel  to  A F or  B B,  and  each  equal  to 
A B ; then  from  G and  D as  centres,  with 
radius  A B.  describe  arcs  cutting  the  perpendiculars  In  F and 
K.  Join  F G,  F B,  and  ED,  so  is  AB  C D E F G II,  tbe 
oetagon  rrquirrd. 

OCTANDRIA,  the  eighth  class  of  Linnaeus’*  sexual  system, 
consisting  of  plants  having  eight  stamina. 

OCTANS  HADLIENUS,  Hadley's  Quadrant,  is  the  Polar 
constellation  in  the  southern  hemisphere;  it  contains  forty- 
three  stars,  of  which  one  is  of  the  third  magnitude,  and  all  the 
rest  are  under  the  fourth.  Tbe  splendid  nebula  near  the 
South  Pole,  and  called  by  sailors  the  Magellanic  cloud,  appears 
to  the  naked  eye  like  a part  of  tbe  Milky  Way,  but  through  a 
telescope  like  a mixture  of  clouds  and  stars. 

OCTANT,  the  eighth  part  of  a circle. 

Octant,  or  Octile,  is  also  an  ancient  term  in  astronomy,  to 
denote  one  of  the  aspects,  vie.  when  two  planets  arc  distant 
from  each  other  45°. 

OCTAVE,  in  Music,  an  harmonica!  interval,  consisting  of 
seven  degrees  or  lesser  intervals, 

OCTAVE.  SwChoid. 

OCTOBER,  being  the  righth  month  of  the  ancient  Roman 
calendar,  but  the  tenth  according  to  the  Julian  year.  This 
month  contains  31  days,  on  or  about  the  22d  of  which  the  sun 
enters  the  sign  Scorpio. 

The  Kaleodar  of  Animated  Nature  around  London,  presents 
in  this  month,  the  red-wing,  at  the  same  time  that  snakes  and 
vipers  bury  themselves.  Hoodcd-crows  and  wood-pigeons 
arise,  hcn-chaffinchea  congregate  and  prepare  to  remove  to 
another  climate,  leaving  their  males  here.  The  snipe  appears 
in  the  meadow  ditches,  wild  geese  quit  the  fens  tor  the  rye 
lands,  rooks  visit  iheir  nest  trees,  some  larks  sing,  the  wood- 
cock returns,  and  spiders’  webs  almond, 

In  Vegetable  Nature,  ft  find  tbe  arbutns,  the  hotly,  tho 
China  holly  hock,  and  the  China  aster  in  bloom.  The  leaves 
of  many  trees  are  now  quite  yellow,  and  others  fall  off  pro- 
fusely. Various  annual  plants  are  in  flower. 

In  the  Kitchen  Garden,  culinary  vegetables,  as  the  small 
salads,  lettuces,  radishes,  are  sown,  as  are  Macagan  beans, 
nod  botspnr  or  frame  pease.  To  save  seed,  cabbages,  savoys, 
Iteel,  parsnips,  carrots,  turnips,  bulbing  and  Welsh  onions, 
are  transplanted;  newly  raised  annuals  must  be  protected, 
culinary  perennials  propagated ; endive  and  lettuce  trans- 
planted to  warm  borders,  Tbe  routine  culture  of  earthing, 
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bearing,  weeding,  digging  and  trenching  mast  not  be  neglected. 
Take  up  potato**,  beet,  Jerusalem  artichokes,  parsnips*  salsafy, 
acorsonrra.  skirret,  and  horse-radish  of  two  years'  growth,  and 
preserve  them  la  dry  sand  from  the  sea-*bore.  (Jravel-pit 
•and  is  not  by  any  means  good  for  this  purpose,  as  it  very  fre- 
quently holds  the  drift  of  vegetable  substances,  or  earth. 

la  the  Hardy  Fruit  Department,  all  sorts  of  hardy  fruit  trees 
are  to  be  planted  a*  soon  as  the  leaves  have  dropped  off;  fg- 
trees  are  to  be  protected  ; late  grapes  shielded  from  froat  by 
matting  ; except  the  raspberry,  elder,  and  fig,  all  sorts  of  fruit 
trees  arc  to  be  pruned  ; ground  for  new  plantations  is  to  be 
prepared ; grapes,  apples,  and  other  fruits,  mast  now  be 
gathered ; and  long  keepers  aie  to  be  barrelled  and  stored  in 
the  fruit- room,  or  cellar. 

In  the  {.Winery  Hat-Mow*  Department,  is  the  glass-case  with- 
out artificial  heat,  plaut  lettuces  and  cauliflowers  under  frames 
to  stand  the  winter,  sow  small  salads,  slacken  the  beat  in  hot- 
beds and  pits.  In  the  pinery,  shift  and  renew  the  bark-bed; 
ruue  in  the  forcing  boose,  cleanse  and  repair  flues,  mend 
token  glass,  and  paint  when  necessary. 

In  the  Flower  Garden  open  Depart  Merit,  tow  annuals  in  pots 
for  prolongation,  in  cold  frames  and  pits ; and  some  of  llie 
hardier  sorts  in  warm  borders,  for  tbe  following  early  spring  ; 
as  larkspur,  adonis,  belvedere,  pansy,  persiearia,  annual 
stock.  Propagate  by  dividing  the  root,  as  of  daisies  and  of 
other  edging  plants.  Plant  border  bulbs  ; transplant  biennial* 
and  perennials,  in  tbe  flower  nursery,  to  stand  till  the  spring. 
Protect  auriculas,  carnations,  and  other  flowers,  from  heavy 
rains.  Remove  dahlia  roots  to  dry  in  the  opeo  shed,  prepara- 
tory to  carrying  them  into  the  store-room.  Id  the  routine  cul- 
ture, prepare  composts,  stir  the  ground  only  in  dry  weather. 

In  the  Flower  Garden  Hot-kanse  Department,  begin  about  the 
middle  of  tbe  mouth  to  fill  frames  and  pits  with  pots  of  migno- 
nette, stocks.  Itc.  for  prolongation  during  the  winter  season ; 
roses  and  hyacinths  may  now  be  put  in  bottom  brat,  and 
water-glasses  brought  into  use.  All  plants  must  be  replaced 
In  the  green-house,  which  should  have  air  night  and  day  when 
the  temperature  keeps  up  to  36°.  Fires  must  be  applied  to 
the  dry  stove  to  keep  the  temperature  at  47°;  but  in  the  bark 
•r  moist  stove,  the  medium  heat  should  be  70°. 

In  the  Pleasure  Ground  and  SArub&ety,  plaut  hardy  trees, 
ruue  evergreens,  clear  away  all  rubbish,  roll,  mow,  sweep, 
oe,  weed.  And  in  the  Nurteru  Department,  sow  for  stocks. 
The  plum,  cherry,  almond,  medlar,  apple,  pear,  quince,  bar- 
berry, service-tree,  walnut,  filbert,  and  bate),  may  be  sown. 
Cuttings  of  elder  planted,  fruit  trees  removed,  as  this  is  tbe 
best  mouth  for  transplanting  them.  Permanent  plantations 
and  park  scenery  may  now  be  planted,  except  in  bleak  situ- 
ations, when  the  spring  does  best.  Thin,  prune,  and  fell 
generally;  and  let  all  drainings  be  worked  now.  In  short, 
operations  on  grounds  should  now  be  executed  vigorously  , in 
all  weathers ; as  it  is  better  to  keep  the  men  on,  than,  with  the 
view  of  saving  a few  pounds,  lose  a portion  even  of  indifferent 
weather  in  October. 

ODE,  a song  or  a composition  proper  to  be  sung. 

ODD  Nunser.  that  which  cannot  be  divided  i.ito  two  equal 
integral  parts,  nr  which,  when  divided  by  ^.leaves  a remainder  1. 

ODDLY  Odd  Number,  that  when  divided  by  4 leaves  3 for 
a remainder,  or  that  which  is  of  the  form  4 n -+*  3. 

ODOMETER,  is  an  instrument  for  measuring  tbe  distance 
travelled  over  by  a post  chaise  or  other  carriage  ; it  is  attached 
to  the  wheel,  and  shews,  by  means  of  an  index  and  dial-plate, 
tiie  distance  gone  over. 

ODOURS,  those  invisible  particles  which  disengage  them- 
selves from  different  bodies  by  the  action  of  sumo  gas,  or  by 
friction,  mixture,  and  fermentation;  and  also  by  the  exhalent 
vessels  of  animals  and  vegetables.  They  are  also  called  efflu- 
via. a learned  term  to  oonceal  ignorance ; for  nobody  can  tell 
what  these  effluvia  *re.  It  Is  probable  that  ihese  particles,  if 
such  there  be,  are  kept  in  the  state  of  gas,  or  vapour,  by  tbe 
presence  of  heat.  All  bodies,  for  any  thing  we  know,  may  give 
out  these  particles,  though  we  can  perceive  only  such  of  them 
as  affect  our  serine  of  smell. 

What  renders  this  probable,  is,  that  many  substances  which 
•re  thought  to  be  without  smell  in  one  circumstance,  smell 
strongly  iu  others.  Flint  and  quart*,  fur  iustance,  give  out  a 


strong  smell  on  being  rubbed  or  struck : clay  smells  on  being 
wetted  i arsenic. on  being  treated,  smells  like  garlic;  and  gold 
and  other  inodorous  metals,  in  some  Circumstances,  small 
strongly.  The  particles  mutt  be  very  minute,  however  much 
they  may  affect  the  orgsn,  at  least  if  we  may  judge  of  this  by 
their  weight.  This  can  be  shewn  bjr  an  experiment ; but  it 
takes  some  lime  to  perform  it. 

Experiment  on  Odours.  Take  a grain  of  musk,  very  accu- 
rately weighed  in  the  most  delicate  balance.  Put  it  in' such  a 
place  as  it  may  be  kept  from  moisture  or  dtlst,  while  it  has  free 
access  to  the  air.  Allow  it  to  remain  here  for  onC,  two,  three, 
or  twelve  months.  During  all  this  time  it  will  not  cease  to  diffuse 
a strong  odour  all  around  it.  Weigh  it  again  very  nicely  at 
the  end  of  the  period  you  have  allotted  for  the  experiment,  and 
you  will  find  that  it  has  not  lost  the  least  perceptible  weight, 
though  it  has  been  for  so  long  giving  out  daily  and  hourly  a 
strong  odour.  Yet  if  we  believe  Le  Cat,  who  has  given  us  no 
rcajon  for  bis  opinion,  but  puts  us  off  with  a simile — odours  are" 
much  heavier  than  air,  and  rise  in  it  only  in  consequence  of  the 
velocity  with  which  they  are  ejected  front  bodies,  as  a horse  at 
full  speed,  and  the  wind  together,  raise  a cloud  of  heavy  dust  { 
although  however,  tbe  foregoing  experiment  has  been  repeat- 
edly urged  as  conclusive,  we  are  disposed  to  doubt  the  legiti- 
macy of  the  inference.  For  why  may  not  odours  be  similar  in 
Uieir  nature  to  beat,  to  light,  to  the  magnetic,  to  the  galvanic, 
or  to  the  electric  principles? 

Odours  cannot  be  perceived  by  any  of  the  senses  but  smell- 
ing. We  cannot  see  them,  hear  them,  nor  touch  them,  and  we 
think  it  is  somewhat  doubtful  whether  we  can  taste  them.  Do 
they  not  then  bear  a close  analogy  to  light  and  heat  in  this  re- 
spect; though  they  be  oot  susceptible  of  reflection  and  refrac- 
tion as  light  and  beat  are,  because  odours  are  not  propagated 
in  straight  lines?  They  differ  from  sound  in  being  capable  of 
transmission  through  a vacuum  made  by  an  air  pump,  a pro. 
perty  which  might  be  advantageously  made  use  of  for  investi- 
gating their  properties  more  accurately  than  has  yet  been 
done. 

During  the  rage  for  discovering  chemical  elements,  which 
prevailed  some  years  ago.  It  was  maintained  that  aroma  wag 
an  element  of  this  sort,  on  the  same  vague  fancy  that  colouring 
matter  and  extractive,  and  miasma,  were  set  down  as  such  ; and 
the  opinion  still  lingers  among  those  who  trust  to  the  authority 
ofnsmcs  and  of  books,  rather  than  be  at  the  trouble  of  thought 
or  inquiry  for  themselves.  Fourcroy  proved  the  opinion  false 
as  it  regarded  aroma  ; and  we  believe  it  is  equally  so  in  other 
cases. 

How  Smell  is  produced. — However  this  may  be,  it  is  clear 
enough,  that  the  odoriferous  principles,  particles,  or  gases, 
arc  drawn  op  into  the  nostril  in  breathing  ; and  by  mixing  or 
combining  with  tbe  fluid  which  covers  the  nerves,  produce  in 
these  nerves  the  sensation  of  smell.  The  nioistness  of  the 
membrane  in  indispensable  to  tbe  sensation  of  smell,  for  when 
the  membrane  becomes  dry,  no  smell  is  perceived.  The  mois- 
ture may  act,  perhaps,  as  a solvent  for  the  odoriferous  princi- 
ple; or  it  may  increase  the  sensibility  of  the  nerves.  Smell 
also  is  only  produced  on  drawing  in  the  breath  : when  the  air 
is  returning  from  tbe  lungs,  it  does  not  produce  tbe  sensation, 
unless  the  lungs,  or  the  parts  about  the  mouth.be  diseased.  In 
those  persons  who  have  the  nose  flattened,  who  have  very  small 
nostrils,  or  havs  the  nose  otherwise  deformed  or  destroyed  by 
accident  or  disease,  this  sense  is  either  wholly  wanting  or  very 
imperfect.  When  it  is  destroyed  by  palsy,  or  otherwise  lost, 
the  sense  of  touch  still  remains  in  it,  as  may  be  proved  hy  in- 
troducing Irritating  substances.  Odours  are  conveyed  in  a 
similar  w ay  through  water  to  the  organs  of  smell  in  Allies,  as 
may  be  proved  by  a simple 

Experiment — Put  a piece  or  half  putrid  flesh  or  fish,  which 
smells  strongly,  into  a box  full  of  holes  sufficient  to  admit  of 
the  passage  of  a large  eel.  Place  this  in  a pond  or  other  piece 
of  w ater  where  eels  abound  ; and  in  a few  hours,  it  will  be  filled 
with  cels,  drawn  thither  by  the  smell  of  the  meat.  It  is  sun 
posed  by  the  French  chemists,  that  tbe  moisture  of  the  nostrils 
has  a stronger  affinity,  or  appeteney,  as  Darwin  w ould  call  it.  for 
odours  than  it  lias  for  air,  and  consequently,  (hat  it  seizes  on 
the  odours,  separates  them  from  the  air,  and  allows  the  air  to 
pass  on  after  parting  with  them.  This  is  pure  supposition. 
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AW//  of  Flowers  in  the  Sight.-  The  air,  a*  nil  must  have  re- 
tnaikrd.  in  belter  tilled  when  il  ii  cool  ami  moist,  for  conveying 
oduur*.  then  when  dry  and  warm,  as  many  flowers  give  out 
perfumes  nt  night,  which  are  not  perceived  by  day  ; the  uod 
ding  thistle  (culled  by  botanists  cardans  nutans)  for  example, 
the  musk  mallow,  the  sweet-scented  orchis,  and  more  particu- 
larly the  night  smelling  wallflower,  (called  by  botanists ehetran- 
thus  truth.)  In  the  case  of  the  last  of  these,  however,  the 
greater  moistness  of  thenir  at  night  will  not  explain  the  pheno- 
menon, as  the  flower  begins  to  smell  about  six  o'clock,  and  in  a 
few  hour*  after  becomes  quite  scentless,  and  remains  so  till  the 
succeeding  evening.  Odours  cannot  well  be  classed,  for  ani- 
mal odours,  such  as  musk,  are  found  in  vegetables,  us  in  the 
musk  geranium  ; and  vegetable  odours  are  found  in  metuls.  ns 
the  smell  of  garlic  from  heated  arsenic.  The  blossom  of  the 
stapelia  smells  so  like  putrid  flesh,  that  it  deceives  the  flesh-fly 
so  lar  as  to  make  her  deposit  her  eggs  to  it;  and  the  same  takes 
place  with  some  species  of  mushroom. 

Effort  of  Odours  on  the  Bruin. — The  nerves  of  smell,  perhaps 
from  their  great  exposure,  and  from  their  vicinity  to  the  bruin, 
arc  very  apt  when  excited  to  act  powerfully  on  the  brain,  and 
through  it  ou  the  whole  nervous  system.  Volatile  alkali  or 
hartshorn,  as  is  well  known,  will  in  this  way  recover  a person 
from  fainting,  or  even  prevent  it ; and  pleasant  odours,  such  as 
that  of  a bean-field,  or  of  a flower  garden,  will  somctimesinduce 
headache.  The  smell  of  ardent  spirits,  of  wine,  and  other  fer- 
mentrd  liquors,  will  in  some  cases  produce  intoxication,  as  if 
they  hnd  been  taken  into  the  stomach  ; and  the  smell  of  some 
medicines,  Haller  says,  will  act  on  the  bowels  like  aperients 
taken  by  the  mouth.  M.  Majendic  is,  as  usual,  doubtful  of  this 
explanation  of  the  facts.  He  thinks  in  ihc  case  of  the  odour 
arising  from  wine,  supposed  to  produce  iutoxicution.  that  it  is  the 
actual  particles  of  the  wine  floating  into  the  air  which  are  swal- 
lowed into  the  stomach  ; and  that  the  same  holds  of  a man  hav- 
ing his  bowels  opened  by  pounding  a large  iinantiiy  of  jalap  or 
gamboge.  This,  however,  will  not  explain  the  instantaneous 
emetic  effect  of  some  nauseous  smells  ; nor  perhaps  the  ©fleet 
of  xtTongiy  odoriferous  medicines  in  hysteric  affections. 

Odours  also  act  on  the  stomach  through  the  influence  of  the 
associated  nerves.  Ws  are  told  that  Pumourier  lived  three 
days  on  the  smell  of  hot  bread  : and  Lord  Bacon  meutions  the 
nose  of  a man  who  lived  a considerable  lime  on  the  smell  of 
garlic.  Any  very  nauseous  smell  also  will,  in  weak  or  sickly 
people,  produce  retching  and  squeamishness.  It  is  probable 
that  odours  have  likewise  some  influence  on  the  lungs,  though 
this  is  less  easy  to  ascertnia  with  accuracy.  Some  very  pun- 
gent odours,  however,  excite  coughing,  such  as  the  odour,  if  we 
may  eall  it  so,  arising  from  oxymuriatic  gas,  from  strung  cam 
phor,  and  from  turpentine. 

the  of  Smell. — The  use  of  the  sense  of  smelling  has  eertainlv 
been  much  over-rated  l>y  some  writers,  in  the  instance  of  its 
guiding  us  to  a choice  of  food.  It  acts  no  doubt  so  far  in  con- 
junction with  taste,  in  determining  what  is  fit  to  be  eaten 
Smell  particularly  warns  us  to  avoid  eating  what  i*  putrid.  But 
mao  is  in  this  muoh  inferior  to  the  lower  animals,  and  has  to 
trust  bulb  to  his  former  experience,  and  to  the  reports  of  the 
taste,  the  eye,  and  the  hand.  In  many  cases  we  are  even  de- 
ceived hy  smell  as  to  what  is  fit  for  food ; as  several  things  are 
not  unwholsome  which  are  by  no  means  agreeable  to  the  smell 
We  may  give  as  instances  of  this,  salt  fi*b.  onions,  garlic,  mus- 
tard, old  cheese,  which  are  offensive  to  the  smell  of  most  people, 
though  they  arc  generally  relished  as  food.  Besides,  we  are 
fond  of  many  smells  which  are  produced  by  substances  other- 
wise quite  useless  to  us;  such  as  the  fragrance  of  lavender, 
thyme,  ottar  of  roses; — in  the  same  way  as  cats  are  fond  of 
the  smell  of  valerian  and  nepeta,  though  to  them  these  are  of 
no  use  whatever  as  food. 

Ex  peri  meat.— Take  n piece  of  fresh  valerian  root,  or  the  fresh 
stem  of  catmint  (called  hy  botanists  nepeta  calorie),  and  hold  it 
out  to  a cat  to  smell.  She  will  be  as  eager  to  seise  it  as  if  it 
were  a mouse,  though  she  will  not  eat  it.  By  this  means  you 
may  omoso  a cat  to  follow  you  to  any  distance  you  please.  The 
experiment  is  not  found  to  succeed  with  very  > oung  eats,  either 
because  they  are  deficient  in  smell  while  young,  or  because  the 
influence  of  the  odours  depends  on  some  sexual  feeling. 

Chemists  long  thought  that  the  odoriferous  part  of  bodies 


formed  a peculiar  principle,  distinct  from  all  the  other  suhettw-  • 
res  entering  into  their  composition,  and  which  they  called  aromn. 
Most  bodies  allow  excessively  minute  particles  to  be  detached 
and  diffused  in  the  atmosphere,  which  becomes  loaded  there- 
with, and  sometimes  carries  them  to  a considerable  distance, 
a*  well  as  conveys  them  to  the  olfactory  organs.  These  parti- 
cles constitute  odours;  and  the  infinite  variety  of  tht-m  from 
difl'eient  substances  exhaled,  renders  it  extremely  difficult  to 
classify  them  ; bat  in  a work  of  this  description  their  classifi- 
cation is  wholly  unnecessary. 

Bodies  whose  particles  are  fixed,  are  termed  inodorous.  The 
odour  of  every  body  is  peculiar  to  itself,  yet  there  is  a great 
difference  among  them,  as  to  the  mode  in  which  the  odours  are 
detached  ; with  some  it  is  only  when  they  are  heated,  with 
others  only  when  robbed  ; some  give  only  a very  faint,  others  a 
very  strong  smell.  Such  is  the  tenuity  of  odorous  particles, 
that  a body  may,  during  a lung  time,  disengage  them  without 
sensible  diminution  of  weight. 

The  atmosphere  becomes  loaded  with  the  greater  quantity, 
the  warmer  and  the  more  moist  it  is.  We  know  that  in  a flower 
garden,  the  air  is  never  load-d  with  fragrant  odours,  nor  is  the 
smell  ever  the  source  of  pleasing  enjoyment,  so  much  as  in  the 
morning,  when  the  dew  is  evaporating  hy  the  rays  of  the  sun. 
By  the  smell  we  perceive  the  odorous  effluvia  taken  in  by  inspi- 
ration, and  principally  applied  to  the  Schneiderian  membrane, 
causing  very  delicate  and  delightful  impressions  ; and  no  sen- 
sations arc  remembered  in  so  lively  a manner  as  those  of  pecu- 
liar odours. 

Wonderful,  indeed,  is  the  variety  of  odours  in  the  vegetable 
kingdom,  and  the  sweet  perfumeof  flowers  is  no  leas  remarkable 
than  the  brilliancy  of  their  lovely  hues.  Indeed,  there  is  as  much 
variety  in  the  odours  of  flowers  as  in  the  flowers  themselves. 
The  extreme  subtlety  of  the  particles  which  flowers  exhale,  ia 
such,  that  the  smell  of  the  rosemary  which  grows  in  Provence 
reaches  twenty  miles  beyond  sea;  and  a grain  of  amber  can 
fill  a room  twenty  feet  square,  and  fifteen  feet  high,  with  its 
perfume. 

Odorous  bodies  may  be  regarded  as  fugitive  and  tenacious ; 
for  Ihc  most  pungent  usually  evaporate  most  speedily , as  ether, 
alcohol,  the  spirituous  tinctures,  and  essential  volatile  oils. 
They  are  likewise  — musky,  as  those  of  musk  and  the  rose,  cha- 
racteris-  d hy  their  tenacity  -.—aromatic,  as  the  smell  of  the  lau- 
rel fragrant.  as  the  lily,  saffron,  and  the  jasmine,  w hose  smell 
is  very  fugitive fetid,  as  of  valerian  and  fungi virulent,  as  of 
poppies  and  opium  ; spermatic,  approaching  that  of  garlic  {— 
pungent,  as  of  mustard  ; — nauseous,  as  of  gourds,  melons,  cucum- 
bers, and  most  cueurbiiaceou*  plauls ; — muriatic,  as  that  of 
saline  substances:  distinguishable  further,  as  weak,  strong, 
agreeable,  and  disagreeable.  In  moat  cases,  however,  an  odour 
is  described  by  comparing  it  to  that  of  some  well-known  sub- 
stance. 

Odours  are  supposed  to  possess  nutritive,  medicinal,  and 
even  poisonous  properties  ; but.  iu  the  cases  which  have  mused 
these  opinions,  probably  the  iullumcc  of  odours  has  been  con- 
founded with  the  effects  of  absorption.  A man  after  pounding 
jalap  for  some  time,  will  be  purged  as  if  he  had  swallowed  it. 
These  effects  ought  not  to  be  asoiibed  to  the  oduur,  but  to  the 
particles  diffused  in  the  atmosphere,  and  introduced  into  the 
circulation,  cither  with  tbc  saliva,  or  the  air  which  he  inspired: 
to  the  same  cause  must  be  attributed  the  intovicaliou  of  per- 
sons exposed  for  some  time  to  the  vapour  of  spirituous  liquors. 

Liquids,  vapours,  and  gases,  with  many  solids  reduced  to 
an  impalpablo  or  even  coarser  powder,  have  the  power  like 
odours  of  affecting  the  organs  of  smelling.  But  the  mechanism 
of  their  action  is  rather  different ;— the  air  is  the  ordinary  vehi- 
cle of  odours,  and  transports  them  to  a distance,  as  well  as  to 
the  pituitary  membrane  which  lines  the  nasal  canals,  bat  which 
is  only  affected  by  odours,  however,  when  iubaled  by  the  nos- 
trils. Hence,  when  any  odour  is  agreeable  or  grateful,  we 
employ  short  and  frequent  inspirations,  that  the  whole  of  the 
air  received  into  the  lungs  may  pass  through  the  nasal  fossa-  ; 
and,  on  the  contrary,  we  breathe  through  the  mouth,  or  sus- 
pend respiration,  for  a time,  when  the  odour  is  disagreeable. 

Bodies  reduced  to  a coarse  powder,  have  also  a strong  action 
on  the  pituitary  membrane ; their  first  action  is  paiuful ; but 
custom  at  length  converts  the  pain  into  a pleasure,  as  we  sec 
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In  the  example  of  tobacco.  The  odours  in  the  upper  part  of  the 
nasal  cavities  are  more  easily  and  strongly  perceived ; hence 
vre  modify  inspiration  so  that  the  air  may  be  directed  towards 
this  point,  when  we  wish  to  smell  a body  strongly  or  accurately  ; 
hence  also,  snuff-takers  endeavour  to  carry  it  towards  the  vault 
of  the  nostrils  and  olfactory  nerves;  the  minute  ramifications 
of  which  are  distributed  throughout  the  whole  concavity  of  the 
former.  Wonderful,  indeed,  is  the  care  of  nature  in  providing 
the  nasal  fossae  with  a covering  of  hair  to  intercept  the  parti- 
cles of  odoriferous  bodies  from  attacking  the  nerves  too  preci- 
pitately. and  communicating  impressions  to  the  brain,  till  it  ia 
as  it  were  previously  prepared  to  be  excited  l»y  them. 

But,  odours  may  be  likewice  propagated  under  an  exhausted 
receiver ; and  certain  bodies  project  odorous  particles  with 
some  force.  They  may  be  attached  to,  or  combined  with,  many 
liquids  and  solids,  to  fix  or  preserve  them  for  any  length  of 
time. 

OECUMENICAL,  signifies  Ihe  same  wilh  general,  or  univer- 
sal, as  oecumenical  council,  bishop,  Ac. 

OEDEMA,  in  Surgery,  u phlegmatic  tumour,  attended  with 

Ealenes*  and  cold,  which  obtains  a place  in  any  part  of  the 
ody,  but  particularly  the  feet. 

OENOTHERA,  Tree  Primrose,  a genua  of  plants  belonging 
to  the  octandria  class,  and  in  the  natural  method  ranking  under 
the  17lh  order  Cal)  canchemae. 

OESOPHAGUS,  the  gula,  or  gullet,  is  a membranaceous 
canal,  reaching  from  the  fauces  to  the  stomach,  and  conveying 
into  it  the  food  taken  in  at  the  mouth. 

OESTRUS,  Gtn  Fly,  a genus  of  insects  of  the  order  diptrra, 
extremely  troublesome  to  horses,  sheep,  and  cattle,  depositing 
tlicir  eggs  in  different  parts  of  the  body,  and  producing  very 
painful  tumours,  and  sometimes  death.  The  larvae  are  without 
feet,  short,  thick,  and  annulate,  and  often  furnisbod  wilh  small 
hooks.  There  are  twelve  species  named,  from  the  animals  which 
they  infest. 

OFFENCE.  Capital  offences  are  those  for  which  the  offender 
loses  his  life ; not  capital  where  tho  offender,  may  lose  his 
lands  and  goods,  be  fined,  or  suffer  corporeal  punishment,  or 
both,  but  which  arc  not  subject  to  the  loss  of  life. 

OFFICE,  that  function,  by  virtue  of  which  a person  has  some  • 
employment  in  the  affairs  of  another.  An  office  is  a right  to 
exercise  any  public  or  private  employment,  and  to  take  the 
fees  and  emolument  belonging  IQ  it,  whether  public,  as  those 
of  magistrates ; or  private,  as  of  bailiffs,  receivers,  fit c.  To 
offer  money  to  procure  the  reversion  of  an  office  in  the  gift  of 
the  crown,  is  a misdemeanor  at  common  law,  and  punishable  by 
information  ; and  even  Ihe  attempt  to  induce,  under  the  in* 
fluence  of  a bribe,  is  criminal,  though  never  carried  into  exe- 
cution. An  instance  of  which  occurred  under  the  administra- 
tion of  Mr.  Addington,  who  prosecuted  a tinman  for  offering 
him  a sum  of  money  for  a place  in  the  customs.  Any  contract 
to  procure  the  nomination  to  an  office,  not  within  the  statute  of 
fl  Edward  VI.  is  defective  on  the  ground  of  public  policy ; and 
the  money  agreed  to  be  given  is  not  recoverable. 

OFFICER.  The  great  officers  of  the  crown,  or  state,  arc 
the  Lord  High  Steward,  the  Lord  High  Chancellor,  the  Lord 
High  Treasurer,  the  Lord  High  President  of  the  Council,  the 
Lord  Privy  Seal,  the  Lord  Chamberlain,  the  Lord  High  Consta- 
ble, the  Earl  Marshal. 

Officers.  Field,  arc  such  as  command  a whole  regiment,  as 
the  colonel,  lieutenant-colonel,  and  major. 

Officers,  General,  are  those  whose  command  extends  to 
a body  of  forces,  composed  of  several  regiment* : snch  are  ge- 
nerals, lieutenant-generals,  major-generals,  and  brigadiers. 

Officers,  Staff,  are  such  as,  in  the  king's  pretence,  bear  a 
white  staff,  or  wand  ; and  at  other  times,  on  their  going  abroad, 
have  it  carried  before  them  hy  a footman,  bare-headed ; such 
arc  the  Lord  Steward,  Lord  Chamberlain,  Lord  Treasurer.  Ac. 

Officers,  Commirrinn.  are  those  appointed  by  the  king’s  com- 
mission: such  are  all  from  Ihe  general  to  the  cornet  inclosive, 
who  arc  thus  denominated  in  contradistinction  to  warrant  offi- 
cers, who  aro  appointed  by  the  colonel’s  or  captain's  warrant, 
as  quarter-masters,  sergeants,  corporals,  and  even  chaplains 
and  surgeons. 

Officers.  Subaltern,  are  all  who  administer  justice  in  the 
name  of  subjects ; as  those  who  act  under  the  Earl  Marshal, 
70. 


Admiral,  ficc.  In  the  army  the  subaltern  officer*  are  the  lieute- 
nants, cornets,  ensigns,  sergeants,  and  corporals. 

OFFICIAL,  by  theancieut  law.  signifies  him  who  is  the  minis- 
ter of,  or  attendant  upon,  a magistrate.  In  the  cannon  law.  it 
ia  especially  taken  for  him  to  whom  any  bishop  generally  com- 
mits the  charge  of  his  spiritual  jurisdiction  ; and  in  this  sense 
there  is  one  in  every  diocese  r nil r d offetalis  prmeinialis,  whom 
the  laws  and  statutes  of  this  kingdom  call  chancellor.  33  Hen. 
VIII.  16. 

OFF1CINA  SCULPTORIS,  the  Sculptor's  Shop,  is  a small 
constellation,  composed  hy  M.  La  Caille  on  the  south  of  Cetus, 
and  containing,  aeording  to  Flamstead,  twelve  stars,  spread 
over  a considerable  apace  of  the  firmament,  hut  none  of  them 
exceeding  the  fifth  magnitude. 

OFFING,  or  Offin.  that  part  of  the  sen  a good  distance  from 
shore,  where  there  is  deep  water,  and  no  need  of  a pilot  to  con- 
duct the  ship. 

OFFSETS,  in  Gardening,  those  young  shoots  that  spring  from 
the  roots  of  trees  or  plant*,  which  being  carefully  separated 
and  planted  in  a proper  aoil,  serve  to  propagate  the  species. 

Offsets,  in  Surveying,  are  those  short  perpendiculars  that 
are  measured  on  the  sides  of  irregular  figures,  for  the  more 
aocorate  determination  of  the  area. 

Offset  Staff,  a staff  or  rod  used  in  surveying  for  measuring 
effects.  It  is  commonly  made  of  light  wood  ten  links  in  length, 
divided  and  numbered  from  one  end  to  the  other. 

OFFWARD,  the  situation  of  a ship  which  lies  aground,  and 
leans  from  the  shore:  thus  they  say,  14  the  ship  heels  offward,1* 
when  being  aground  she  heds  towards  the  water  side  ; and 44  the 
ship  lies  with  her  stern  to  the  offward,  and  the  head  to  the  shore- 
ward," when  her  stern  is  towards  the  sea  and  head  to  the  shore. 

OGEE,  in  A rclii lecture,  or  O,  G,  a moulding  consisting  of 
two  members  ; one  concave  and  the  other  convex,  or  of  a round 
and  hollow  like  an  S> 

OGIVE,  in  Architecture,  an  arch  or  branch  of  a gothic  vault, 
which,  instead  of  being  circular,  passes  diagonally  from  one 
angle  to  another,  and  forms  a cross  with  the  other  arches.  The 
middle,  when  the  ogives  cross  each  other,  is  called  the  key,  be- 
ing cut  in  a rose  or  cul He  lamp . The  members  or  mouldings  of 
the  ogives  are  called  nerves,  branches , rein/;  and  the  arches 
which  separate  the  ogives,  double  arches. 

OIL,  an  unrtuoos  inflammable  substance,  extracted  from 
several  natural  bodies,  whether  animal  or  vegetable,  as  whale 
oil,  olive  oil,  Ac. 

Oil ohtainedfrom  Rape  Seed  by  Pressure, — This  is  osed  in  largo 
quantities  by  clothiers  and  others,  and  likewiso  in  medicine, 
and  frequently  for  making  the  snap  called  green  soap.  It  is 
also  useful  for  various  purposes  in  domestic  life,  and  partico- 
lurly  for  burning  in  lamps;  hut  it  is  apt  to  become  rancid, 
though  there  are  means  of  purifying  it  After  the  oil  has  been 
extracted,  the  refuse  i«  called  oil-cahe.  and  ia  employed  for  tho 
fattening  of  oxen,  and  in  Norfolk  is  sometimes  hruken  to  pieces 
and  strewed  on  the  land  as  manure.  The  roots  of  rape  plants 
may  be  eaten  like  turnips,  but  they  have  a stronger  taste.  The 
stalks  of  haulm,  if  strong,  may  be  advantageously  employed  for 
the  enclosing  fences  of  farm  yards.  They  are,  however,  gene- 
rally burnt,  and  in  some  parts  of  the  country  the  ashes,  which 
arc  equal  to  the  best  pot-ashes,  are  collected  together  and  sold. 

7*o  Prepare  an  Oil for  Clocks  and  other  delicate  Machinery. — 
The  oil  for  diminishing  friction  in  delicate  machines,  ought  to 
be  completely  deprived  of  every  kind  of  acid  and  mucilage  : 
and  to  be  capable  of  enduring  a very  intense  degree  of  cold 
without  freezing.  In  fact,  it  ought  to  consist  entirely  of  elaine 
or  the  oily  principle  of  solid  fat,  and  to  be  perfectly  free  from 
stearine  or  solid  fat.  Now  it  is  not  r difficult  matter  to  extract 
the  clainc  from  all  the  fixed  oils,  and  even  from  seeds,  by  the 
process  recommended  by  Chevreol,  which  consists  in  treating 
the  oil  in  a mattras*  with  seven  or  eight  times  its  weight  of 
alcohol  till  boiling.  The  liquid  is  then  to  be  decanted,  and  ex- 
posed to  the  cold,  the  stearine  will  then  separate  from  it  in  the 
form  of  a crystallised  precipitate.  The  alcoholic  solution  is  after- 
wards to  be  evaporated  to  a fifth  part  of  ita  volume,  and  the 
elaine  will  then  be  obtained,  which  ought  to  be  colourless,  insi- 
pid, without  smell,  and  incapable  of  altering  the  colour  of  the 
infusion  of  litmus  or  turnsole,  and  having  the  consistence  of 
pure  white  olive  oil. 
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OIL  MILL.  This  machine  is  used  for  expressing  their  oils 
from  fruits,  grains,  fee. ; and  the  following  description,  which 
is  given  in  Dr.  Gregory's  Mechanics,  is  that  of  a Dutch  mill 
employed  for  grinding  and  expressing  lint  and  rape  seed,  &c. 
The  original  mill  is  put  in  motion,  wc  believe,  by  wind ; the 
Doctor,  however,  employs  water  as  a first  mover. 

In  the  Plate  Oil  Mill,  &r.  fig.  A.  I is  the  elevation  of 
a wheel,  over  or  under  shot,  as  the  situation  may  require. 
2,  the  bell-metal  socket,  supported  by  masonry,  for  receiving 
the  outer  gudgeon  of  the  water  wheel.  3,  the  water  ooarsc. 

Fig.  B.  1.  a spur  wheel  upon  the  same  axis,  having  52  teeth. 
2.  the  trundle  that  is  driven  by  No  1,  and  has  78  staves.  3. 
The  wallower,  or  axis  for  raising  the  pestles.  It  is  furnished 
round  its  circumference  with  wipers  for  lifting  the  pestles,  so 
that  each  may  fall  twice  during  one  turn  of  the  water  wheel, 
that  is,  three  wipers  for  each  pestle.  4,  a frame  of  timber, 
carrying  a concave  half-cylinder  of  bell  metal,  in  which  the 
wallower  (cased  in  that  part  with  iron  plates)  rests  and  turns 
round-  6,  masonry  supporting  the  inner  gudgeon  of  the  water 
wheel,  and  the  ahovementioned  frame.  6.  gudgeon  of  the 
wallower.  which  hears  against  a hell-metal  step  fixed  in  the 
wall.  This  double  support  of  the  wallower  is  found  to  be 
necessarv  in  all  mills  w hich  drive  a number  of  heavy  stampers. 

Fig-  C is  the  elevation  of  the  pestle  and  press  frame,  their 
furnitures,  the  mortars,  and  the  press  pestles.  1.  the  six 
pestles.  2.  cross  pieces  between  the  two  rails  of  the  frame, 
forming,  with  these  rails,  guides  for  the  perpendicular  motion 
of  the  pestles.  3,  the  two  rails.  The  back  one  is  not  seen. 
They  arc  checked  and  bolted  into  the  standards  No.  12.  4,  the 
tails  of  the  lifts,  corresponding  to  the  wipers  upon  the  wallower. 
Sec  the  article  Wiper.  6,  another  rail  in  front,  for  carrying 
the  detents  which  hold  up  the  pestles  when  not  acting.  It  is 
marked  14  in  fig.  M.  0,  a beam  a little  way  behind  the  pesllcs. 
To  this  are  fixed  the  pulleys  for  the  ropes  which  lift  and  stop 
the  pestles-  It  is  represented  by  1G  in  fig.  M 7.  the  said 
pulleys  with  their  ropes-  8.  the  driver,  which  strikes  the 
wedge  that  presses  the  oil.  8.  the  discharger,  a stamper  which 
strikes  upon  the  inverted  wedge,  and  loosens  the  press.  10. 
the  lower  rail  with  its  cross  pieces,  forming  the  lower  guides  of 
the  pestles.  II,  a small  cogwheel  upon  the  wallower,  for 
turning  the  spatula,  which  stirs  about  the  oil  seed  in  the  chauf- 
fer pan.  It  has  28  teeth,  and  is  marked  No.  6 io  fig.  M.  12, 
the  four  standards,  mortised  below  into  the  block,  and  above 
into  the  joists  and  heams  of  the  building.  13,  the  six  mortars 
hollowed  out  of  the  block  itself,  and  in  shape  pretty  much  like 
a kitchen  pot.  14,  the  feet  of  the  pesllcs,  rounded  into  cylin- 
ders, and  shod  with  a great  lump  of  iron.  15.  a board  behind 
the  pestles,  standing  on  its  edge,  but  inclining  a little  back- 
wards* There  is  such  another  in  front,  but  not  represented 
here.  These  form  a sort  of  trough,  which  prevent*  the  seed 
from  being  scattered  about  by  the  fall  of  the  pestle*,  and  lost. 
16.  the  first  prrss  box.  (also  hollowed  out  of  the  block,)  in 
which  the  grain  is  xqurrxed,  after  it  has  come  for  the  first  time 
from  below  the  millxtoncs.  17,  the  second  press  box,  at  the 
other  end  of  the  block,  for  squeeiing  the  grain  after  it  has 
passed  a second  time  under  the  pestles.  18.  frame  of  timber 
for  supporting  the  other  end  of  the  wallower,  in  the  same  man- 
ner as  at  No.  4,  fig.  It.  19,  «*mall  cog  wheel  on  the  end  of  the 
wallower,  for  giving  motion  to  the  millstones.  It  has  28  teeth. 
20.  gudgeon  of  the  wallower.  bearing  on  a hell-metal  socket 
fixed  in  the  wall.  21,  vessels  for  reeeiving  the  oil  from  the 
press  boxes. 

Fig.  D.  Elevation  and  mechanism  of  the  millstones.  1,  up- 
right shaft,  carrying  the  great  cog  wheel  above,  and  the  runner 
millstones  below  in  their  frame.  2.  cog  wheel  of  76  cogs, 
driven  by  No.  19.  of  fig,  C.  3,  the  frame  of  the  runners.  4,  the 
innermost  runner,  or  the  one  nearest  the  shaft.  6,  outermost 
ditto,  being  further  from  the  shaft.  6,  the  inner  rake,  which 
collects  the  grain  under  the  outer  runner.  7,  the  outer  rake, 
which  collects  the  grain  under  the  inner  runner*  In  this  man- 
ner the  grain  is  always  turned  over  and  over,  and  crashed  in 
every  direction.  The  inner  rake  lays  the  grain  in  a slope,  of 
which  fig.  O is  a section;  the  runner  flattens  it,  and  the  second 
rake  lifts  it  again,  as  is  marked  in  fig.  P : so  that  every  side  of 
a grain  is  presented  to  the  millstone,  and  the  rest  of  the  legger 
or  nether  millstone  is  so  swept  by  them,  that  not  a single  grain 


is  left  on  any  part  of  it.  The  ooter  rake  is  also  famished  with 
a rag  of  cloth,  which  robs  against  the  border  or  hoop  that  sur- 
rounds the  nether  millstone,  %o  as  to  drag  out  the  few  grains 
which  might  otherwise  remain  in  the  corner.  8.  the  ends  of 
the  iron  axle  which  passes  through  the  upright  shaft,  and 
through  the  two  runners.  Thus  they  have  two  motions  : I mo, 
a rotation  round  their  own  axis  ; 2do,  that  by  which  they  are 
carried  round  upon  the  nether  millstone  on  which  they  roll. 
The  holes  in  these  millstones  are  made  a Itltle  wide:  and  the 
holes  in  the  ears  of  the  frame,  which  carry  the  ends  of  the  iron 
axis,  are  made  oval  up  and  down.  This  great  freedom  of 
motion  is  necessary  for  the  runner  millstones,  because  fre- 
quently more  or  less  of  the  grain  is  below  them  at  a time,  and 
they  must  therefore  he  at  liberty  to  get  over  it  without  strain- 
ing, and  perhaps  breaking,  the  shaft  9,  the  ears  of  the  frame 
which  lead  the  two  extremities  of  the  iron  axis.  They  are 
mortised  into  the  under  side  of  the  bars  of  the  square  frame, 
that  is  carried  round  with  the  slrafl.  10-  The  border  or  hoop 
which  surrounds  the  nether  millstone.  II  and  12,  the  nether 
millstone,  and  masonry  which  supports  it. 

Fig.  K.  Plan  of  the  runner  millstones,  and  the  frame  which 
carries  them  round  I,  I,  are  the  two  millstones.  3, 3,3,3,  the 
outside  pieces  of  the  frame.  4,  4.4.  4,  the  cross  bars  of  the 
frame  which  embrace  the  upright  shaft  5,  and  give  motion  to 
the  whole.  6,  6.  the  iron  axis  upon  which  the  ranners  ti.ru. 
7,  the  outer  rake-  8,  the  inner  ditto. 

Fig.  L represents  the  nether  millstone  seen  from  above.  1, 
the  wooden  gutter,  which  surrounds  the  nrthrr  millstoue.  2, 
The  border  or  hoop,  about  six  inches  high  all  round,  to  prevent 
any  seed  from  being  scattered.  3,  an  opening  or  trap  door  in 
the  gutter,  which  can  be  opened  or  shut  at  pleasure.  When 
open,  it  allows  the  bruised  grain  collected  in  and  shoved  along 
the  gutter  by  the  rakes  to  pass  through  into  troughs  placed 
below  to  receive  it.  4,  portion  of  the  circle  described  by  the 
outer  runner.  5.  portion  of  the  circle  described  by  the  inner 
one.  By  these  we  see  that  the  two  stones  have  different  routes 
round  the  axis,  and  bruise  more  seed.  6.  the  outer  rake.  7, 
the  inner  ditto.  8,  the  sweep,  making  part  of  the  inner  rake, 
occasionally  let  down  for  sweeping  off  all  the  seed  when  it  has 
been  sufficiently  bruised.  The  pressure  and  action  of  tbe»e 
rakes  is  adjusted  bv  means  of  wooden  springs,  which  cannot 
be  easily  and  distinctly  represented  by  any  figure.  The 
oblique  position  of  the  rakes  (the  outer  point  going  foremost) 
causes  them  to  shove  the  grain  inwards  or  toward  the  centre, 
and  at  the  same  time  to  turn  it  over,  somewhat  in  the  same 
manner  as  the  mould  board  of  a plough  shoves  the  earth  to  the 
right  hand,  and  partly  turns  it  over.  Some  mills  have  but  one 
sweeper,  and,  indeed,  there  is  great  variety  in  the  form  and 
construction  of  this  part  of  the  machinery. 

Fig.  M,  profile  of  the  pestle  frame.  1,  section  of  the  horizon- 
tal shaft.  2,  three  wipers  for  lifting  the  pestles.  See  Wires. 
3,  little  wheel  of  28  teeth,  for  giving  motion  to  the  spatula.  4, 
another  wheel,  which  is  driven  by  it,  having  20  teeth.  5.  hori- 
zontal axle  of  ditto.  G.  another  wheel  on  the  same  axle,  hav- 
ing 13  teeth.  7,  a wheel  upon  the  upper  end  of  the  spindle, 
having  12  teeth-  8,  two  guides,  in  which  the  spindle  turns 
freely,  and  so  that  it  can  be  shifted  higher  and  lower.  9.  a 
lever,  moveable  round  the  piece  No.  14,  and  having  a hole  in 
it  at  9,  through  which  the  spindle  passes,  turning  freely. 
The  spindle  has  in  this  place  a shoulder,  which  rests  on  Uic 
border  of  the  hole  9 ; so  that  by  the  motion  of  this  lever  the 
spindle  may  be  disengaged  from  the  wheel  work  at  pleasure. 
This  motion  is  given  to  it  by  means  of  the  lever  10, 10,  moveable 
round  its  middle.  The  workman  employed  at  the  chauffer 
pulls  at  the  rope  10.  II,  and  thus  disengages  the  spindle  and 
spatula.  II,  a pestle  seen  sidewise.  12,  the  Hit  of  ditto  13, 
the  upper  rails,  marked  No.  3 in  fig.  C.  14,  the  rail,  marked 
No.  6 in  fig.  C.  To  this  arc  fixed  the  detents,  which  serve  to 
stop  and  hold  up  the  pestles.  15.  a detent,  which  is  moved  by 
the  rope  at  its  outer  end.  IG.  a bracket  behind  the  pestles, 
having  a pulley,  through  which  passes  the  rope  going  to  the 
detent  16.  17,  the  said  pulley.  18,  the  rope  at  the  workman's 

hand,  passing  through  the  pulley  17,  and  fixed  to  the  end  of 
the  detent  15.  This  detent  naturally  hangs  perpendicular  by 
its  own  weight.  When  the  workman  wants  to  slop  a pestle, 
be  pulls  at  the  rope  18,  during  the  rise  of  the  pestle.  Wbeu 
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this  is  at  its  greatest  height,  the  detent  is  horizontal,  and  pre- 
vents the  pestle  from  falling  by  means  of  a pin  projecting  from 
the  side  of  the  pestle,  which  rests  upon  the  detent,  the  detent 
itself  being  held  in  that  position  by  hitching  the  loop  of  the 
rope  upon  a pin  at  the  workman’s  hand.  19.  the  two  lower 
rails,  marked  No.  10,  fig.  C>  90,  Great  wooden,  and  sometimes 
stone,  block,  in  which  the  mortars  are  formed,  marked  No.  21 
in  fig.  C-  21.  vessel  glared  below  the  press  boxes  for  receiving 
the  oil.  22,  Cliaufi'cr,  or  little  furnace,  lor  warming  the  bruised 
grain.  23.  backet  in  the  front  of  the  cbauflVr.  tapering  down- 
wards. and  opening  below  in  a narrow  slit.  The  hair  bags,  in 
which  the  grain  is  to  be  pressed  after  it  has  been  warmed  in  the 
chauffer,  are  filled  by  placing  them  in  ibis  baekei.  The  grain 
is  lifted  out  of  the  chauffer  w ith  a ladle,  and  put  into  ihrse 
bags  ; and  a good  quantity  of  oil  runs  from  it  through  the  slit 
at  the  bottom  into  a vessel  set  to  receive  it.  24,  the  spatula 
attached  to  tbe  lower  end  of  the  spindle,  and  turning  round 
among  the  grain  in  the  chauffer-pao,  thus  preventing  it  from 
sticking  to  the  bottom  or  sides,  and  getting  too  much  heat. 

The  first  part  of  the  process  at  an  oil-mill  is  bruising  the 
aeed  under  the  runner  stones.*  That  this  may  be  more  expe- 
ditiously done,  one  of  the  runners  is  set  about  two-thirds  of  its 
own  thickness  nearer  the  shaft  tbao  the  other.  Thus  they  have 
different  treads  ; and  the  grain,  which  is  a little  heaped  towards 
Ihe  centre,  is  thus  bruised  by  both.  The  inner  rake  gathers  it 
up  under  the  outer  stone  into  a ridge,  of  which  the  section  is 
represented  in  fig-  O.  The  slone  passes  over  it,  and  flattens  it. 
It  is  gathered  up  again  into  a ridge,  of  the  form  of  fig.  P, 
under  the  inner  stone,  by  the  outer  rake,  which  consists  of  two 
parts.  Th«*  outer  part  presses  close  on  the  wooden  border 
which  surrounds  the  nelher  stone,  and  shoves  the  seed  obliquely 
inwards,  while  the  inner  part  of  this  rake  gathers  up  what  had 
spread  toward  the  centre.  The  other  rake  has  s joint  near  the 
middle  of  its  length,  by  which  the  outer  half  of  it  can  be  raised 
from  the  nether  stone,  while  the  inner  half  continues  pressing 
on  it,  and  thus  scrapes  off  the  moist  paste.  When  the  seed  is 
sufficiently  bruised,  the  miller  lets  down  the  outer  end  of  the 
rake.  This  immediately  gathers  the  whole  paste,  and  shoves 
It  obliquely  outwards  to  the  wooden  rim,  where  it  is  at  last 
brought  to  a part  that  is  left  unhoarded,  and  it  falls  through 
into  troughs  placed  to  rereive  it.  These  troughs  have  hole* 
in  the  bottom,  through  which  the  oil  drips  all  the  time  of  the 
operation-  This  part  of  tbe  oil  isdiricted  into  a particular 
cistern,  being  considered  as  the  purest  of  the  whole  : having 
been  obtained,  without  pressure,  by  tbe  mere  breaking  of  the 
hull  of  the  seed. 

In  some  mills  this  operatiem  is  expedited,  and  a much  greater 
quantity  of  this  best  oil  is  obtained,  by  having  the  bed  of 
masonry  which  supports  the  legger  formed  in  a little  furnace, 
and  gently  heated.  But  the  utmost  care  is  necessary  to  pre- 
vent the  heat  from  becoming  considerable.  This,  enabling  the 
oil  to  dissolve  more  of  the  fermentable  substance  of  the  seed, 
exposes  the  oil  to  the  risk  of  growing  soon  very  rancid  ; and, 
in  general,  it  is  thought  a hazardous  practice,  and  the  oil  dues 
not  bring  *u  high  a price. 

When  Ihe  paste  cornea  from  under  tbe  stones,  it  is  pot  into 
the  hair  bags,  and  subjected  to  the  first  pressing.  The  oil 
thus  obtained  is  also  esteemed  as  of  Ihe  first  quality,  scarcely 
inferior  to  the  former,  and  is  kept  apart ; (the  great  oil  ristern 
being  divided  into  several  portions  by  partitions.)  The  oil 
cakes  of  this  pressing  are  taken  out  of  the  bags,  broken  to 
pieces,  and  pot  into  the  mortars  for  the  first  stamping.  Here 
the  paste  is  again  broken  down,  and  the  parenchyma  of  the 
seed  reduced  to  a fine  meal.  Thus  free  egrrss  is  allowed  to 
the  oil  from  every  vesicle  in  w hich  it  is  rorrtnined  ; hot  it  is 
now  rendered  much  more  clammy,  by  the  forcible  mixture  of 
the  mucilage,  and  even  of  the  finer  parts  of  the  meal.  When 
sufficiently  pounded,  the  workman  stops  the  pestle  of  a mor- 
tar when  nt  the  top  of  its  lift.  and  carries  the  contents  of  the 
mortar  to  the  first  chauffer  pan,  where  it  i*  heated  to  about  the 


• W«*  sre  l»W,  I but  in  a mill  at  HcirbeuhrlTen,  in  Alsace,  a eoiiaidrmhlr 
improvement  h«a  been  snule  hy  p»*«ing  tbe  seed  l-etwren  l»r>  am  II  irnn 
roller*,  before  it  i*  pet  under  tbe  niilUtoae*.  A great  deal  of  work  i»  mud 
to  be  aaved  by  this  preliminary  operation,  aud  finer  nil  produced;  which  we 
think  wry  probable.  The  ■iMmping  and  pressing  go  on  as  in  other  unite. 


temperature  of  melting  her*'  wax,  (this,  we  are  told,  i«  Ihe 
test,)  and  all  the  while  stirred  about  by  tbe  spatula-  Prom 
tliencc  it  is  again  put  into  hair  bags,  in  tbe  manner  already 
described;  and  the  oil  which  drips  from  it  during  this  opera 
tion  is  considered  as  the  best  of  the  second  quality,  and  in 
some  mills  is  kept  apart.  The  paste  is  now  subjected  to  tbe 
second  pressing,  and  the  oil  is  that  of  the  second  quality.  All 
this  operation  of  pounding  ami  heating  is  performed  by  oue 
workman,  who  has  constant  employment  by  taking  the  four 
mortars  in  succession-  The  putting  into  the  bags,  and  con- 
ducting of  the  presses,  gives  equal  employ  nieut  to  another 
workman. 

In  the  mills  of  Picardy  , Alsace,  and  most  of  Flanders,  the 
operation  ends  here  ; aud  the  prodnee  from  the  chauffer  is 
increased,  by  putting  a spoonful  or  two  of  water  into  the  pan 
among  the  paste.  But  the  Dutch  take  more  pains.  They  add 
no  water  to  the  paste  of  this  their  first  stamping.  They  say 
that  this  greatly  lowers  the  quality  of  the  oil.  Tbe  cakes  which 
result  from  this  pressing,  and  are  there  sold  as  food  for  cattle, 
are  still  fat  and  softish.  The  Dutch  break  them  down  ami 
subject  them  to  the  pestles  for  the  second  stamping.  These 
reduce  them  to  an  impalpable  paste,  still  like  cluy.  It  is  lifted 
out,  and  put  into  the  second  chauffer  pan;  a few  spoonfuls  of 
water  ate  added,  and  the  whole  kept  for  some  time  as  hot  as 
boiling  water,  and  carefully  stirred  all  the  while.  From  them  e 
it  is  lifted  into  the  hair  bags  of  the  last  press,  subjected  to  the 
press  ; and  a quantity  of  oil  of  tbe  lowest  quality  is  obtained, 
sufficient  for  giving  a satisfactory  profit  to  the  miller.  The 
cake  i*  now  perfectly  dry  and  hard,  like  a piece  of  board,  and 
is  sold  to  the  farmers.  Nay,  there  are  small  mill*  in  Holland 
which  have  no  other  employment  than  extracting  oil  from  the 
cakes  which  they  purchase  from  the  French  and  lirabanlers  ; a 
clear  indication  of  the  superiority  of  tbe  Dutch  practice. 

The  nicety  with  which  that  industrious  people  conduct  all 
their  business  i*  remarkable  in  this  manufacture.  In  their  oil 
cistern,  the  parenchymous  part,  which  unavoidably  gets 
through,  in  some  degree,  in  every  operation,  gradually  sub- 
sides:  and  the  liquor,  in  any  division  of  the  cistern,  comes  to 
consist  of  strata  of  different  degrees  of  purity.  The  pumps, 
which  lift  it  out  of  each  division,  are  in  pairs ; one  takes  it  up 
from  the  very  bottom,  and  tbe  other  only  from  half  depth.  The 
last  only  is  barreled  up  for  the  maikcl,  and  tbe  other  goes  into 
a deep  and  narrow  cistern,  where  the  dreg  again  subsides,  and 
more  pure  oil  of  that  quality  is  obtained.  By  such  careful  and 
judicious  practices,  tbe  Dutch  not  only  supply  themselves 
with  this  important  article,  but  annually  send  considerable 
quantities  even  into  those  provinces  of  France  and  Flanders, 
where  they  bought  the  seed  from  which  it  was  extracted.  When 
we  reflect  on  the  high  price  of  labour  in  Midland,  on  the  want 
of  timber  for  machinery,  on  the  expense  of  building  in  that 
country,  and  in  the  enormous  expense  of  windmill  machinery, 
both  in  the  first  direction  and  the  subsequent  wear  and  tear,  it 
must  be  evident,  that  oil  mills  erected  in  England  on  water 
falls,  and  after  the  Dutch  manner,  cannot  fail  of  being  a great 
national  advantage.  The  chatcllanic  or  seigiicurta  of  Lille, 
alone  makes  annually  between  30,000  aud  40,tM/0  barrels,  each 
containing  about  26  gallon*. 

What  is  here  delivered  is  Only  a sketch.  Every  person 
acquainted  with  machinery  will  understand  the  general  move- 
ments and  operations.  But  the  intelligent  mechanic  well 
knows,  that  operations  of  this  kind  have  many  minuir  circum- 
stances which  cannot  be  described,  and  which,  nevertheless, 
n ay  have  great  influence  on  the  whole. — Dr.  Gregory's  Ma- 
chines, vol.  2. 

OILGAS,  If  oil,  tallow,  orwax.be  let  TaII  upon  red-hot 
iron,  or  made  to  pass  through  red-hot  iron  pipes,  it  will  be  re- 
solved into  a combustible  gas.  The  fact  was  Ions  known  to 
chemists:  and  after  the  success  of  lighting  hy  conl-ga*  was 
made  apparent.  Messrs.  Taylor  and  Marline.ru  contrived  an 
ingenious  apparatus  for  producing  oil  gas  on  a large  scale,  as 
a substitute  fur  candles,  lamps,  and  coal  gas.  Oil  gas  has 
several  advantages  over  coal  gas.  It  has  no  unpleasant  smell 
in  a room  ; it  docs  not  require  the  expense  of  brim!  purified  by. 
lime  : it  will  not  injure  in  the  least,  books,  pic'.urrs.  or  fine  fur- 
niture ; it  has  no  corrosive  rflects  on  the  pipes  which  convey 
it.  It  is  far  more  economical  than  aigand  lamps,  or  moidd  or 
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wax  candle*.  It  (civet  a very  bright  light : and  one  eubic  fi>ot 
of  oil  pas  will  yield  much  more  light  than  the  tame  quantity  of 
«oal  eat-  This  latt  it  a great  advantage,  where  saving  of  room 
it  import  not, 

OLliERS.  a name  sometimes  given  to  the  planet  Pallas, 
discovered  by  Dr.  Olbers.  March  ‘28th,  180*2;  but  since  the 
discovery  of  a second  planet  by  the  tame  astronomer,  viz, 
Vesta,  March  20th,  Im07.  the  name  Others  it  utoally  changed 
tor  that  of  Pallas,  to  prevent  confusion  between  the  two.  See 
P-ULAS. 

OLEA.  Olive,  a genus  of  the  dinndria  monogynia  clasa  and 
order.  Natoral  order  of  sepiati**.  Jasmineae,  Jussieu.  Es- 
sential character;  corolla  four-cleft ; with  subovatc  segments; 
drupe  one-seeded.  There  aro  seven specica.  The  olive  seldom 
becomes  a large  tree  ; two  or  three  stems  frequently  rise  from 
the  same  root,  from  twenty  to  thirty  feet  in  height,  putting  out 
branches  almost  their  whole  length,  covered  with  a grayish 
bark.  See  Oi.ivf.  below. 

OLEFIANT  GAS.  This  gas  differs  from  the  common  gas  in 
this,  that  it  consists  of  one  prime  of  enrbon  and  one  of  hydro- 
gen, instead  of  one  prime  of  carbon  and  two  of  hydrogen. 

OLEIC  ACID,  is  an  oil  obtained  from  potass  and  hogs*  lard 
feaponitied,  which  has  the  property  of  saturating  basis,  and 
forming  neutral  compounds. 

OLE  RON  Laws,  laws  relating  to  tnarilinr  affairs,  and  so 
called,  because  made  when  king  Richard  I.  was  at  the  Isle  of 
Olcion.in  Aquitaine. 

OLFACTORY  Nfrvp.i.  the  first  pair  of  the  head,  so  called 
from  L’ieir  bring  the  immediate  instruments  of  smelling. 

OLIBANUM.  A gum  resin,  the  prndaot  of  the  Junipcrus 
Lycia.  brought  from  Turkey  and  the  East  Indies  usually  in 
drops  or  tears.  The  best  is  of  a veilowish  white  colour,  solid, 
hard,  and  brittle:  wheu  chewed  for  a little  time,  it  renders  the 
spittle  while,  and  impresses  an  unptensaut  bitterish  taste; 
laid  on  burning  coals,  it  yields  an  agreeable  smell. 

OLIGARCHY,  a form  of  government  wherein  the  admia- 
tration  of  affairs  is  lodged  in  the  hands  of  a few  persons. 

OLIVE.  The  olive  in  all  ages  has  been  held  in  peculiar  esti- 
mation, as  the  bounteous  gift  of  Heaven  ; it  is  still  considered 
as  emblematic  of  peace  and  plenty  ; the  great  quautity  of 
oil  which  it  produces  in  some  rouolries,  effectually  realises  the 
latter  of  these  blessings  Unripe  olives  pickled,  especially  the 
Provence  and  Lucca  sorts,  are  to  many  persons  extremely 
grateful : they  are  supposed  to  promote  digestion. 

OLIVINE,  iu  Mineralogy,  a species  of  the  chrysolite  family, 
found  in  the  form  of  crystals,  chiefly  in  basalt;  colour  between 
asparagus  and  olive  green  ; specific  gravity  3*2. 

OLL\RIS  LAPIS,  or  Pots tone,  found  abundantly  near  the 
lake  of  Como,  is  made  into  pots,  and  is  also  employed  in  Green- 
land. Its  constituents  are  silica  30,  magnesia  10,  oxide  of 
iron  10,  carbonic  acid  20,  water  10.  It  occurs  in  beds  of  primitive 
slate. 

OLYMPIAD,  in  Chronology,  a period  of  four  years,  by 
which  the  Greeks  reckoned  their  time;  being  thus  called  from 
the  Olympic  games  held  every  fourth  year,  during  five  days 
near  the  summer  solstice,  on  the  hanks  of  the  river  Alplieui, 
near  Olympia,  a city  of  Elis.  The  first  Olympiad  began  the 
year  3038  of  the  Julian  period,  corresponding  to  77G  years 
before  Christ.  The  computation  by  these  games  ended  with 
the  4<)4th,  being  the  4 toil)  of  the  present  Christian  era. 

OMHROMETEK,  h name  given  by  Mr.  Pickering  to  the 
pluviometer,  or  rain  gauge. 

OMNIUM,  a term  in  familiar  nsc  among  stock-brokers  and 
speculators  in  the  ftinds,  to  express  the  w hole  of  the  articles 
which  the  subscribers  ton  loan  receive  from  government.  Thus, 
if  the  subscribers,  according  to  their  agrcomtru  with  govern- 
ment, are  to  have  for  evety  hundred  pounds  advanced  a certain 
sum  in  3 per  cent,  consols,  a further  sum  in  4 per  cents,  an  ' a 
proportion  of  the  long  annuities,  the  blank  receipts  which  they 
receive  for  making  the  instalments  on  the  several  articles,  are, 
when  disposed  of,  independent  of  enoh  other,  as  the  3 percent, 
consols  only,  called  scrip;  when  the  receipts  are  sold  together 
as  originally  received,  they  are  usually  called  omnium.  As  the 
nmniun.  of  every  loan  is  the  subjeot  of  extensive  speculations, 
it  generally  is  liable  to  considerable  variations  with  respect  to 
its  current  price,  sometimes  selling  at  a high  premium,  at  other 


times  at  a discount,  according  to  the  circumstances  which  take 
place  between  the  agreement  for  the  loan  and  the  day  fixed  for 
paying  the  last  instalment. 

OMPHACITK,  a mineral  of  a leek  green  colour,  found  in 
Carinthia. 

OMPHALOPTER.a  name  sometimes  given  to  a convex  lens. 

ONION,  Tke  Common,  known  by  its  cylindrical  hollow 
leaves,  and  swelling  pipy  stalk,  is  a bulb  that  does  not  throw 
out  offsets.  Onions  are  propagated  by  seeds  which  are  sown  in 
spring;  and  the  bulbs  or  roots  arrive  at  perfection  in  the 
autumn.  The  whole  plant  when  young  is  eaten  ns  salad. 
Onions  generally  cease  to  grow  towards  the  middle  of  August, 
the  stalks  and  leaves  at  that  time  shrinking  and  turning  brown. 
Shortly  after  this  they  must  be  drawn  out  of  the  earth;  the 
tops  and  blades  must  be  cut  off;  and  tbc  roots  dried,  cither  in 
a warm  place,  or  by  exposure  to  the  sun.  Spanish  onions  ore 
of  Urge  sire,  and  flattened  shape;  and  Portugal  onions  are 
large,  handsome  bulbs,  of  roundish  form.  The  kinds  of  ortioos 
in  cultivation  are,  the  Deptford,  the  Reading,  the  white  Spanish, 
the  Portugal,  the  Globe,  and  the  Silver-skinned.  All  these 
varieties  are  usually  sown  in  the  spriug  of  the  tear,  and  are 
good  either  eaten  in  their  young  state,  or  after  they  arc  dried 
in  the  winter.  The  silver  skinned  kind  is  mostly  in  use  for 
pickling.  The  globe  and  Deptford  kinds  arc  remarkable  for 
keeping  late  in  the  spring.  A portion  of  all  the  other  sorts 
should  be  sown,  as  tliry  are  all  very  good,  and  some  kinds  will 
keep  when  others  will  not.  By  the  common  people,  onions 
arc  frequently  eaten  raw  with  iheir  food.  This  has  particularly 
been  the  oasc,  and  from  time  immemorial,  with  the  inhabitants 
of  Egypt.  By  stimulating  the  stomach  they  are  supposed  to 
favour  digesiiou ; and  some  persons  have  imagined  that  they 
possess  a large  portion  of  alimentary  matter : while  others  say 
that  they  afford  little  or  no  nourishment,  and  that,  when  eaten 
freely,  they  produce  flatulencies,  occasion  thirst,  headaches, 
and  turbulent  dreams*  They  have  so  much  acrimony  as  gene- 
rally to  affect  tbc  breath  for  many  hours  ; but  when  boiled  or 
mailed  this  is  in  great  measuro  dissipated,  and  they  then  ex- 
hibit some  sweetness,  with  a considerable  portion  of  mucilagi- 
nous matter.  Onions  arc  of  great  use  in  several  culinary  pre- 
parations, but  particularly  in  soup  and  pickles.  They  aro 
employed  iu  medicine  chiefly  as  poultices  for  swellings;  and 
have  been  recommended,  by  some  persons,  to  be  rubbed  oq 
bald  parts  of  the  head,  to  promote  the  growth  of  the  hair. 

ON  DC  LEA.  a genus  of  plants  belonging  to  the  cryptogamia 
class  and  order  of  Filices. 

ONONIS,  a genus  of  plants  belonging  to  the  diadolphia 
class. 

ONOPERDUM,  a genus  of  plants  belonging  to  the  synge- 
ne»i*  class,  and  in  the  natural  method  ranking  under  the  40t)« 
order.  Coni  (nisi  tae. 

ONOSMA,  a genus  of  plants  belonging  to  the  pentandria 
class,  and  io  the  natural  method  ranking  under  the  41st  order, 
Atpcrifoliae. 

ONYX.  A chalcedony  with  alternate  layers  of  white,  black, 
and  dark  blown. 

OPACITY,  that  quality  of  bodies  which  renders  them 
opaque,  in  contradistinction  to  transparency. 

OPAK. E,  or  Of.tiH'R.  not  translucent  nor  transparent ; or, 
that  which  prevents  the  free  admission  of  the  rays  of  light. 

OPAL,  in  Mineralogy,  a species  of  the  quart?,  family,  found 
in  many  parts  of  Europe,  especially  in  Hungary.  When  first 
dug  out  of  the  earth  it  is  soft,  but  rt  hardens  and  diminishes  in 
bulk  by  exposure  to  tbe  air.  The  specific  gravity  varies  front 
1*0.  to  2*6.  There  are  four  sub-species,  vu.  the  precious,  ibe 
common,  the  semi,  and  the  wood  opal. 

OPERA,  a dramatic  composition  set  to  music,  and  sung  on 
the  stage,  accompanied  with  musical  instruments,  and  enriched 
with  magnificent  dresses,  machines,  and  other  decorations. 

Opera  Glntt,  in  Optics,  so  called  from  its  use  in  theatres,  &c. 
it  is  sometimes  called  a 14  diagonal  perspective,”  from  its  con- 
struction. It  consists  of  a tube  about  four  indies  long,  in  each 
ride  of  which  there  is  a hole  exactly  against  the  middle  of  a 
j plane  mirror,  which  reflects  the  rays  falling  upon  it  to  the  con- 
vex glass,  through  which  they  are  refracted  to  the  concave  eye- 
glass. whence  they  emerge  parallel  to  tho  eye  at  the  hole  in 
j tbe  lube.  This  instrument  is  not  intended  to  magnify  objects 
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more  lb  an  about  two  or  three  time*.  The  peculiar  artifice  ia 
to  view  a person  at  a small  distance,  so  that  no  one  shall  know 
who  is  observed  ; for  the  instrument  points  to  a different  object 
from  that  which  ia  viewed  ; and  as  there  is  a hole  on  each  aide,  it 
ia  impossible  to  know  on  which  hand  the  object  is  situated 
which  you  are  looking  at. 

OPHTHALMIA,  in  Medicine,  an  inflammation  of  the  mem. 
hranes  which  invest  the  eye. 

OPHIDIUM.  a genus  of  fishes  in  the  order  Apodea. 

OPHIOGLOSSUM,  Adder’s  Tongue,  a genus  of  plants  be- 
longing to  the  cryptogamia  Hass,  and  to  the  order  Filices. 

OPHIORHIXA.  a genus  of  plants  belonging  to  the  pentan* 
dria  class,  and  in  the  natural  method  ranking  under  the  47th 
order.  Stellate. 

OPHIOXYLON,  a genus  of  plants  belonging  to  the  poly* 
gamia  class,  and  in  the  natural  method  ranking  with  those  of 
which  the  order  is  doubtful. 

OPHERA,  a genus  of  plants  in  the  octandria  class. 

OPHIUCHUS,  or  Serfentarius,  and  Serprrs,  one  of  the 
old  constellations,  and  which  was  anciently  called  >1vHculapius. 
Its  title  of  Serpent  arias  is  due  to  the  skill  of  Apollo's  soa  in 
having  restored  Hippolytus  to  life,  the  Serpent  entwined 
around  Ophiuchus  being  the  symbol  of  medicine,  and  of  the 
gods  who  presided  over  this  art ; but  the  reptile  may  also  be 
the  symbol  of  prodenoc  and  vigilance. 

The  Boundaries  and  Contents.— This  constellation,  occupying 
a large  portion  of  the  heavens  south  of  Hercules,  is  usually 
divided  into  two  parts,  one  being  assigned  to  Opliiuehtss,  and 
the  other  to  Serpens.  On  the  east  it  is  bounaed  by  Taurus 
Pnniatowski  and  Scutum,  south  by  8corpio,  and  west  by 
Bootes.  The  head  of  the  Serpent  is  easily  distinguished  In 
some  stars  of  the  third  and  fourth  magnitudes,  w hich  are  found 
directly  midway  under  Corona  Borealis.  They  form,  with  y 
and  £ of  Hercules,  the  figure  of  a Y,  the  tail  of  which  goes 
towards  the  sooth.  Aootber  of  these,  known  as  a,  of  the 
second  magnitude,  shines  very  brightly,  and  forms  the  heart  of 
the  Serpent.  The  other  stars  bceome  mimed  with  those  in 
Ophiuchus.  There  are  134  stars  iu  this  constellation,  of  which 
two  arc  of  the  second,  fourteen  of  the  third,  thirteen  of  the 
fourth  magnitude,  Ac.  The  most  brilliant  among  them  is 
a Rat  Afhngue.  having  261°  JMf  32*  right  ascension,  arid  12° 4?  6* 
of  north  declination.  This  star  appears  E.N-B.  J E.  point  of 
the  compass,  at  London,  and  it  rises  and  culminates  as  follows : 
Meridian  Altitude,  61°  I 1'  6*  N. 


Month. 

Rises. 
bo.  Ml. 

CCLM. 
he.  mi. 

Month. 

Risks. 
bo.  mi. 

Cl i u. 
bo.  mi. 

Jm. 

8 S»  M. 

10  44  M. 

July 

8 45  A. 

10  44  A. 

Feb. 

1 16  M 

6 M M. 

*.*• 

1 44  A. 

8 45  A. 

M*r. 

11  35  A. 

0 84  M. 

11  46  M. 

6 40  A. 

April 

!>  40  A. 

4 SS  A. 

Oet, 

B 45  M. 

5 • A. 

M»y 

7 55  A. 

2 50  A. 

Nov. 

T M M. 

ISA. 

Jon* 

5 45  M. 

IS  45  M. 

Dec. 

5 45  M. 

IS  55  M. 

OPHRYS,  TwgUade,  a genus  of  plants  belonging  to  the 
gynandria  class,  and  in  the  natural  method  ranking  under  the 
7tb  order,  Orcbideas. 

Uhhkys  Apifkra,  that  ia  to  say.  Bee  Opkrys,  ranks  among 
the  few  plants  that  are  more  generally  admired  than  all  the 
Ordiidesc  for  their  siogulur  beauty  and  uncommon  struoture. 
The  one  in  question  so  very  much  resembles  the  humble  bee 
in  appearance,  that  I have  known  persons  mistake  this  flower 
for  the  animal.  It  is  unfortunate  for  Hie  amateurs  of  gardening, 
that  moat  plants  of  this  tribe  are  difficult  of  propagation,  and 
are  not  of  easy  culture.  Botanists  sometimes  succeed  with 
this  and  other  species  by  the  following  method : — To  take  up 
the  roota  from  their  native  places  of  gruwib  as  early  as  they 
can  be  found,  and  then  to  piocure  some  chalk  and  sift  tt 
through  a fine  sieve,  and  also  some  good  tenacious  loam  ; mix 
both  in  eqaal  quantities  in  water ; a large  garden-pot  should 
then  he  filled  with  some  rubble  of  chalk,  ahout  one-third  deep, 
aod  then  the  above  compost  over  it,  placing  the  roots  in  the 
centre,  at  the  usual  depth  they  grew  before.  As  the  water 
irains  away,  the  loam  and  chalk  will  become  fised  closely 
round  the  baths,  and  they  will  remain  alive  and  grow.  By  this 
method  I have  cultivated  these  plants  for  some  years  together, 
In  this  way  all  those  kinds  growing  in  chalk  may  be  made  to 
grow  ; bat  such  as  the  Orchis  morio,  maculata,  aod  pyramidalis, 
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may  ba  grown  in  loam  alone,  planted  in  pots  in  the  common 
way.  Care  should  be  taken  that  the  pots  in  which  they  are 
planted  are  protected  from  wet  and  frost  in  the  winter  season. 

OPIUM,  obtained  from  poppy  seeds,  is  procured  from  Tur- 
key, and  is  also  now  produced  to  a large  amount  in  India,  and 
Is  exported  to  China.  It  is  a powerful  narcotic. 

OrioM,  in  Chemistry  and  Medicine,  an  inspissated  gummy 
juice,  which  is  obtained  from  the  bead  of  the  “ papavera  somni- 
feruni."  It  is  imported  from  Persia,  Arabia,  aod  other  warm 
parts  of  Asia,  in  flat  cakes  covered  with  leaves  to  prevent  their 
sticking  together.  It  has  a reddish  brown  colour,  and  strong 
peculiar  smell;  its  taste  at  first  is  nauseous  and  bitter,  hot 
this  soon  becomes  acrid,  aod  produces  a slight  warmth  iu  the 
mouth. 

OPOBALSUM.  The  most  precious  of  the  balsams  is  that 
eommonly  called  Balm  of  Gilead,  Opobalsamum,  Balsamadeon, 
Balsaraum  verum  album,  ./Egyptiscum,  Judaicuni,  Syriacum 
e Mecca,  Sic.  This  is  the  produce  of  the  amy  ris  opohalsamum, 
L.  The  true  balsam  is  of  a pale  yellowish  colour,  clear  and 
transparent,  about  the  consistence  of  Venice  turpentine,  of  a 
strong,  penetrating,  agreeable,  aromatic  smell,  and  a slightly 
bitterish  pungent  taste. 

OPODELDOC*  A solution  of  soap  and  alcohol,  with  the 
addition  of  camphor  and  volatile  oils.  It  is  used  externally 
against  rheumatic  pains,  sprains,  bruises,  and  other  like  com- 
plaints. 

OPOPONAX.  A concrete  gummy  resinons  jniee,  obtained 
from  the  roots  of  an  umbelliferous  plant,  the  pastioaca  opopo- 
Itax.  which  grows  spontaneously  in  the  warmer  countries,  and 
benrs  the  cold  of  this. 

OPP1LATION,  in  Medicine,  the  act  of  obstructing  or  stop- 
ping up  the  ducts  or  passages  of  the  body  by  redundant  or 
peccant  humours. 

OPPOSITION,  in  Astronomy,  is  that  aspect  of  any  two 
heavenly  bodies,  when  they  are  diametrically  opposite  each 
other,  or  Itt)*,  that  is.  a semicircle,  apart. 

OPTICS,  the  science  of  vision,  including  Catoptrics  and 
Dioptrics,  aod  even  Perspective  ; as  also  the  whole  doctrine 
of  light  and  colours,  and  all  the  phenomena  of  visible  objects. 
See  Perspective. 

By  a ray  of  light,  is  meant  the  motion  of  a single  particle ; 
and  its  motion  is  represented  by  a straight  line.  Any  parcel 
of  rays  proceeding  from  a point,  is  called  a pencil  of  rays.  By 
a medium,  is  meant  any  pellucid  or  transparent  body,  which 
suffers  light  to  pass  through  it*  Thus,  water,  air,  and  glass, 
are  called  media.  Parallel  rays,  are  inch  as  move  always  at 
the  same  distance  from  each  other.  If  rays  continually  lecede 
from  each  other,  they  arc  said  to  diverge-  If  they  continually 
approach  towards  each  other,  they  are  said  to  converge.  The 
point  at  which  converging  rays  meet  is  called  the  focus.  The 
point  towards  which  they  tend,  but  which  they  are  prevented 
from  coming  to  by  some  obstacle,  is  called  the  imaginary  focus. 
When  rays,  after  passing  through  one  medium,  on  entering 
another  medium  of  different  density,  are  bent  out  of  their 
former  course,  and  made  to  change  their  direction,  they  are, 
said  to  be  refracted.  When  they  strike  against  a surface,  and 
are  sent  back  again  from  the  surface,  they  are  said  to  be  re- 
flected. A lens,  is  glass  ground  into  such  a form  as  to  collect 
or  disperse  the  rays  of  light  which  pass  through  it.  These  are 
of  different  shapes,  and  from  thence  receive  different  names. 
A piano  convex  is  one  side  flat,  and  the  other  convex.  A piano 
concave  is  flat  on  one  side,  and  concave  on  the  other.  A 
double  convex,  is  convex  on  both  sides.  A double  concave,  ia 
concave  on  both  sides.  A meniscus,  is  convex  on  one  side  and 
concave  on  the  other.  A line  passing  through  the  centre  of  a 
lens,  is  called  its  axis. 

Of  Refraction. — If  the  rays  of  light,  after  passing  through  a 
medium,  enter  another  of  a different  density  perpendicular  to 
its  surface,  they  proceed  through  this  medium  in  the  same  direc- 
tion as  before.  But  if  they  euter  obliquely  to  the  surface  of  a 
medium,  either  denser  or  rarer  than  what  they  moved  in  before, 
they  are  made  to  change  their  direction  in  passing  through  that 
medium.  If  the  medium  which  they  enter  be  denser,  they 
move  through  it  in  a direction  nearer  to  the  perpendicular 
drawn  to  its  surface.  On  the  contrary,  when  light  passes  oat 
of  a denser  into  a rarer  medium,  it  moves  in  a direction  farther 
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from  the  perpend icular.  Thii  refraction  ia  greater  or  lest, 
that  is,  the  rays  are  more  or  less  bent  or  turned  aside  from 
their  coarse,  as  the  second  medium  through  which  they  pass 
is  more  or  less  dense  than  the  first. 

Upon  asmooth  board,  about  the  centre  C,  (plate  Optic*,  fig.  4.) 
describe  a circle  HOKP;  draw  two  diameters  of  the  circle, 
OP,  HK,  perpendicular  to  each  other  ; draw  ADM  perpen- 
dicular to  O P ; cut  off  P T and  C I equal  to  three-fourths  D A ; 
through  T I.  draw  T I 8.  cutting  the  circumference  in  S;  NS 
drawn  from  S perpendicularly  upon  O P,  will  be  equal  to  D T, 
or  three-fourths  of  D A.  Then  if  pins  be  stuck  perpendicularly 
at  A,  C.  and  S,  and  the  board  be  dipped  in  the  water  as  far  as 
the  line  II  K.the  pin  at  S will  appear  in  the  same  line  with  the 
pins  at  C and  C.  This  shews,  that  the  ray  which  comes  from 
the  pin  S ia  so  refracted  at  C,  as  to  come  to  the  eye  along  the 
line  CA;  whence  the  sine  of  incidence  AU  is  to  the  sine  of 
refraction  N S,  as  4 to  3.  If  other  pins  were  fined  along  C S. 
they  would  alt  appear  in  A C produced  ; which  shews,  that  the 
ray  is  bent  at  the  surface  only.  The  same  may  be  shewn  at 
different  inclinations  of  the  incident  ray.  by  means  of  a move- 
able fod  turning  upon  the  centre  C,  which  always  keeps  tbe 
ratio  of  the  sines  A D,  N S,  as  4 to  3.  Also  the  sun's  shadow, 
coinciding  with  A C,  may  be  shewn  to  he  refracted  in  the  same 
manner.  The  image  L of  a small  object  S.  placed  under  water, 
is  one-fourth  nearer  the  surface  than  the  object.  And  hence, 
the  bottom  of  a pond,  river,  Ice.  is  one-third  deeper  than  it 
appears  to  a spectator. 

To  prove  the  refraction  of  light  in  a different  way,  take  an 
upright  empty  vessel  into  a dark  room  ; make  a small  hole  in 
the  window  shutter,  so  that  a beam  of  light  may  fall  at  the 
bottom  at  a,  fig,  6.  where  you  may  make  a mark.  Then  611  the 
basin  with  water,  without  moving  it  out  of  its  place,  and  you 
will  see  that  the  ray,  instead  of  falling  upon  « will  fell  upon  b. 
If  a piece  of  looking-glass  be  laid  in  the  bottom  of  the  vessel, 
the  light  will  he  reflected  from  it,  and  will  he  observed  to  suffer 
the  same  refraction  as  in  coming  in  ; only  in  a contrary  direc- 
tion. If  the  water  be  made  a little  muddy,  by  putting  into  it  a 
frw  drops  of  milk,  and  if  the  room  ho  filled  with  dust,  the  rays 
will  he  rendered  much  more  visible. 

Of  Reflection.  — When  a ray  of  light  fells  upon  any  body.lt 
is  reflected  so  that  the  angle  of  incidence  is  equal  to  the  angle 
of  reflection;  and  this  is  the  fundamental  fact  upon  which  all 
the  properties  of  mirrors  depend.  Lei  a ray  of  light,  passing 
through  a small  bole  into  a dark  mom.  be  reflected  from  a 
plane  mirror,  at  equal  distances  from  the  point  of  reflection, 
the  incident  and  the  reflected  ray  will  he  at  the  same  height 
fnm  the  surface.  The  same  is  found  to  hold  in  all  cases  when 
the  rays  ore  reflected  at  a curved  surface,  whether  it  be  convex 
or  concave. 

The  rays  which  proceed  from  any  remofe  terrestrial  object 
are  nearly  parallel  at  the  mirror:  not  strictly  so,  but  come  di- 
verging to  it  in  several  pencils,  or.  as  it  were,  bundles  of  rays, 
from  each  point  of  the  side  of  the  object  next  tbe  mirror,  there- 
fore they  will  not  be  converged  to  a point  at  the  distance  of 
half  the  radius  of  the  mirror’s  concavity  from  Its  reflecting  sur- 
face, hut  in  separate  points  at  a greater  distance  from  the  mir- 
ror And  the  nearer  the  object  is  to  the  mirror,  the  further 
these  points  will  be  from  It,  and  on  inverted  image  of  the  object 
wilt  he  formed  in  them  which  will  seem  to  hang  pendent  in  the 
air:  and  will  he  seen  by  an  eye  placed  bey  mid  it  (with  regard 
to  the  mirror.)  in  all  respects  like  the  object,  and  as  dhtiuct  as 
the  object  itself. 

If  a man  place  himself  directly  before  a large  concave  mirror, 
hot  further  from  It  than  its  centre  of  concavity,  he  will  see  an 
inverted  image  of  himself  in  the  air,  between  him  and  the  mir- 
ror, of  a less  size  than  himself.  And  if  lie  boll  out  his  hand 
toward  the  mirror,  the  hand  of  the  image  will  come  out  Inwards 
his  hand,  and  coincide  with  it,  of  an  equal  hulk,  when  his  hand 
is  in  the  centre  of  concavity,  and  he  u ill  imagine  he  may  shako 
hands  with  his  image.  If  he  rearh  his  hand  further,  tbe 
hand  of  the  image  will  pass  by  his  hand,  and  come  between  it 
and  Ids  body  ; and  If  he  move  Ms  hand  toward  either  side,  the 
hand  of  the  image  will  move  towards  the  other  t so  that  what- 
ever way  the  object  moves,  the  image  will  move  the  contrary 
way.  A bystander  will  see  nothing  of  thr  image,  because  none 
of  the  reflected  rays  that  form  it  enter  his  eyes. 


Tho  images  formed  by  convex  specula  are  in  positions  simi- 
lar to  those  of  their  objects  ; and  those  also  formed  by  concave 
specula,  when  the  object  is  between  the  surface  and  the  princi- 
pal focus ; in  these  cases  the  image  is  only  imaginary,  as 
the  reflected  rays  never  come  to  the  foci  from  whence  they  seem 
to  diverge.  In  all  other  cases  of  reflection  from  concave  spe- 
cula, the  images  are  in  positions  contrary  to  those  of  their  ob- 
jects, and  these  images  are  real,  for  the  rays  after  reflection  do 
come  to  their  respective  foci. 

Cofourt. — The  origin  of  colours  fa  owing  to  the  composition 
which  takes  place  in  the  rays  of  light,  each  heterogeneous  nr 
consisting  of  innumerable  rays  of  different  colours  ; this  is  evi- 
dent from  the  separation  that  ensues  in  the  well-know  a expe- 
riment of  the  prism.  A ray  being  let  into  a darkened  room, 
through  a small  round  aperture,  and  felling  on  a triangular 
glass  prism,  is,  by  the  refraction  of  tbe  prism,  considerably  di- 
lated, and  will  exhibit  on  the  opposite  wall  an  oblong  image, 
called  a spectrum,  variously  coloured,  the  extremities  of  which 
are  bounded  by  semi-circles,  and  the  aides  are  rectilinear. 
The  colours  are  commonly  divided  into  seven,  which,  however,, 
have  various  shades  gradually  intermixing  at  their  juncture. 
Their  order,  beginning  from  tbe  side  of  tbe  refracting  angle  of 
the  prism,  is  red.  orange,  yellow,  green,  blue,  purple,  viulet. 
Tbe  obvious  conclusion  from  this  experiment  is,  that  the  seve- 
ral  component  parts  of  solar  light  have  different  degrees  of 
rcfrangihility,  and  that  each  subsequent  ray  in  the  order  above 
mentioned  is  more  refrangible  than  the  preceding.  As  a cir- 
cular image  would  be  depicted  by  the  solar  ray  wnrefracled  by 
the  prism,  so  each  ray  that  suffers  no  dilatation  by  the  prism 
would  mark  out  a circular  image.  Hence  it  appear*  that  th« 
spectrum  is  composed  of  innumerable  circles  of  different  co- 
lours. The  mixture,  therefore,  is  proportionable  to  the  nn ot- 
her of  circles  mixed  together,  but  all  such  cireh  s are  mixed  to- 
gether, whose  centres  lie  between  those  of  two  contingent  cir- 
cles. consequently  the  mixture  is  proportionable  to  the  interval 
of  those  centres,  i. «.  to  the  breadth  of  the  spretnim.  If.  there- 
fore, the  breadth  can  he  diminished,  retaining  the  length  of  the 
rectilinear  sides,  the  mixture  will  be  lessened  proportions  bly, 
and  this  is  done  by  the  following  process. 

At  a considerable  distance  Iroin  the  hole  i,  plane  a riouhlo 
convex  lens,  fig.  0.  whose  focal  length  is  equal  to  half  that  dis- 
tance, and  place  tbe  prism  r,  behind  the  lens ; at  a distance 
behind  thr  lens,  equal  to  the  distance  of  the  lens  from  the  hole, 
will  be  formed  a spectrum,  the  length  of  whose  rectilinear  sides 
is  the  same  as  before,  but  its  breadth  much  less  ; for  ihr  undi- 
minishrd  breadth  w as  equal  to  a line  subtending,  at  the  dis- 
tance of  the  spectrum  from  the  hole,  an  angle  equal  to  the  ap- 
parent diameter  of  the  sun,  together  with  a line  equal  to  the 
diameter  of  the  hole  ; hut  the  reduced  breadth  is  equal  to  the 
diameter  of  the  hole  only  ; the  image  of  the  hole  formed  by  the 
lens  at  the  distance  of  double  its  foenl  length,  is  equal  to  the 
hole  ; therefore,  its  several  images  in  the  different  kinds  of  rays 
are  equal  to  the  same,  i.  r the  breadth  of  the  reduced  spectrum 
is  equal  to  the  diameter  of  the  hole. 

A mltm  flared  iu  an  liortzoi  tal  position  would  project  the 
raa.  into  an  oblong  form  ; apply  another  horizontal  prism  simi- 
lar to  ti  e former,  to  receive  the  refracted  light  emerging  from 
the  first,  and  having  its  refracted  angle  turned  the  contrary 
way  from  that  of  the  former.  The  light,  after  passing  through 
both  prisms,  will  nssume  a circular  form,  as  if  it  had  not  been 
at  all  refracted.  If  the  light  emerging  from  the  first  prism  be 
received  by  a second,  wh”xe  axis  is  perpendicular  to  that  of 
the  former,  it  will  he  refracted  by  this  transverse  prism  into  a 
position  inclined  to  the  former,  the  red  extremity  heing  least 
and  tbe  violet  most  removed  from  its  former  position;  hut  it 
will  not  beat  all  altered  in  breadth. 

Close  to  the  prism  A.  fig-  7.  place  a perforated  hoard  n b.  and 
let  the  refracted  light, having  passed  through  the  small  hole.be 
received  on  a second  board  rW,  parallel  to  the  first,  and  perfo- 
rated In  like  manner;  behind  that  hole  in  the  second  hoaid 
pi. i re  a prism,  with  its  refracting  ancle  down* ard  ; turn  the 
fir-t  prism  slowly  about  its  axis,  and  the  light  will  move  up  and 
down  the  second  board  ; let  the  colours  he  transmitted  succes- 
sively, and  mark  the  places  of  the  different  coloured  ra>*  on 
the  wall  after  their  refraction  hy  the  S'-cnnti  prism,  the  red  will 
appear  lowest,  the  violet  highest,  tbe  rest  in  ihe  intermediate 
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placed  in  order.  Here  then  the  light  being  very  much  simplified, 
find  the  incidences  of  All  the  rttfi  on  the  second  prism  exactly 
the  same  ; the  red  was  least  refracted,  the  violet  most,  See. 

The  permanency  of  these  original  colours  appears  from  hence, 
that  they  suffer  no  manner  of  change  by  any  number  of  refrac- 
lions,  as  is  evident  from  the  last  mentioned  experiment ; nor 
yet  by  reflection,  for  if  any  coloured  body  be  placed  in  simpli- 
lied  homogeneous  light,  it  will  always  appear  of  the  same  colour 
as  the  light  in  which  it  is  placed,  whether  that  differ  front  the 
oolour  of  the  body  or  not;  t.p.  if  ultramarine  and  vermilion 
be  placed  in  red  light,  both  will  appear  red  ; in  a green  light, 
green  : in  a blue  light,  blue,  &c-  It  is  however  to  be  allowed, 
that  a body  appears  brighter  when  In  a light  of  its  own  colour 
than  in  another ; and  from  this  we  see  that  the  colours  of  uatu- 
ral  bodies  arise  from  an  aptitude  in  them  to  reflect  some  rays 
more  copiously  and  strongly  than  others  ; but  lest  this  pheno- 
menon should  produce  a doubt  of  the  constancy  of  the  primsry 
colours,  it  is  proper  to  assign  the  reason  of  it,  which  is  this; 
that  when  placed  in  its  own  coloured  light,  the  body  reflects 
the  rays  of  the  predominant  colour  more  strongly  than  any  of 
those  intermixed  with  it ; therefore  the  proportion  of  the  rays 
of  the  predominant  colour  to  those  of  the  others,  in  the  reflected 
light,  will  be  greater  than  in  the  incident  light  | but  when  the 
body  is  placed  in  a light  of  a different  colour  from  its  own.  for 
a similar  reason  the  contrary  effect  will  follow,!. «.  the  propor- 
tion of  the  predominant  colour  to  the  others  would  be  less  in 
the  reflected  than  in  the  incident  lights  and  therefore  as  its 
splendour  would  be  greater  in  the  former  case,  and  would  be 
less  in  the  latter,  than  if  all  the  rays  were  effectually  reflected 
the  splendour  of  the  predominant  colour  will  be  much  greater 
in  the  former  case  than  in  the  latter*  White  is  compounded  of 
all  the  primary  colours  mixed  in  their  due  proportions,  for  if  a 
solar  ray  be  separated  by  the  prism  into  its  component,  and  at 
a proper  distance  a lens  be  so  placed  as  to  collect  the  di- 
verging  coloured  rays  again  into  a focus,  a paper  placed  per 
pendiciilarly  to  the  rays  in  this  point  will  exhibit  whiteness. 
The  same  conclusion  may  be  drawn  from  th«  experiment  of 
mixing  together  paints  of  the  same  colour  as  the  parts  of  the 
spectrum,  and  in  the  same  proportion  ; the  mixture  wifi  be 
while,  though  out  of  a resplendent  whiteness,  hecanse  the  co- 
lours mixed  are  less  bright  than  the  primary  ones  ; this  may 
likewise  be  proved,  by  fixing  pieces  of  cloth  of  all  the  seven 
different  colours  on  the  rim  of  a wheel,  and  whirling  it  round 
with  great  velocity,  it  will  appear  to  be  white.  Though  seven 
different  colours  are  distinguishable  in  the  prismatic  spectrum, 
yet  upon  examining  the  matter  with  more  accuracy,  we  shsll 
ace  that  there  arc.  In  fact,  only  three  original  colours,  red.  blue, 
and  yellow  ; for  the  orange  being  situated  between  the  red  and 
yellow,  is  only  lire  mixture  of  these  two ; the  green  in  like  man- 
ner arises  from  the  blue  and  yellow ; and  the  violet  from  the 
blue  and  red.  As  the  colour  of  a body  therefore  proceeds  from 
a certain  combination  of  the  primary  rays  which  it  reflects ; the 
combination  of  rays  flowing  from  any  point  of  an  object  will, 
when  connected  by  a glass,  exhibit  the  same  compound  eofour 
in  the  corresponding  point  of  the  image.  Hence  appear*  the 
reason  why  the  images  formed  by  glasses  have  the  colours  of 
the  object  which  they  represent. 

Vision. — Objects  presented  to  the  eye  have  their  images 
painted  on  the  back  part  of  the  retina.  the  rays  of  the  inrident 
pencils  converging  to  their  proper  foci  there  by  the  refraction 
of  the  different  humours  ; and  for  this  office  they  arc  admirably 
adapted  ; for  as  the  distance  between  the  back  and  front  of  the 
eye  is  very  small,  and  the  rays  of  each  of  the  pencils  that  form 
the  image  fall  parallrl.  or  else  diverging  on  the  eye.  a strong 
refractive  power  is  necessary  for  bringing  them  to  their  fori  at 
the  retina;  but  each  of  the  humours,  by  its  peculiar  form  and 
density,  contributes  to  cause  a convergence  of  Ihe  rays;  the 
aqueous  from  its  convex  form  ; the  crystalline  by  its  double 
convexity  and  greater  density  than  the  aqueous  ; and  the  vitre- 
ous by  a less  density  than  the  crystalline  joined  to  its  concave 
form.  The  structure  of  the  eyes  is  in  general  adapted  to  the 
reception  of  parallel  rays,  but  as  the  distances  of  visible  objects 
are  various,  so  the  eye  has  powers  of  accommodating  itself  to 
rays  proceeding  from  different  distances  hy  altering  the  dis- 
tances of  the  crystalline  from  the  retina,  which  is  done  by  the 
action  of  the  ciliary  ligaments. 


Defective  sight  arises  from  an  incapacity  of  altering  the 
position  of  the  crystalline  within  the  usual  limits.  1.  When  it 
Cannot  be  brought  close  enough  to  the  cornea,  near  objects  ap- 
pear indistinct ; to  this  defect  people  in  years  arc  generally 
subject.  2.  Where  the  crystalline  cannot  he  drawn  sufficiently 
near  to  the  retina,  remote  objects  appear  indistinct ; this  In  the 
defect  under  which  short-sighted  people  labour.  In  each  of 
these  cases  the  images  of  the  different  points  in  the  object 
would  he  diffused  over  small  circles  on  the  retina : and  sn  being 
intermixed  and  confounded  with  each  other,  would  there  form 
a very  confused  picture  of  the  object : for  in  the  former  case, 
fig.  8.  the  image  of  any  point  would  be  formed  behind  the 
retina,  as  the  ref- action  of  the  eye  is  not  sufficiently  strong  to 
bring  the  rays  (diverging  so  much  as  they  do  in  proceeding 
from  a near  point)  to  a focus  at  the  retina.  This  defect  will 
therefore  be  remedied  by  a convex  glass  a b.  fig.  8,  which  makes 
the  point  whence  the  rays  now  proceed  more  distant  than  the 
object ; therefore  the  rays  falling  on  the  eye  will  now  diverge 
less  than  before,  or  else  he  parallel,  and  will  of  course  be 
brought  to  a nearer  focus,  vis  at  the  retina. 

In  the  latter  case,  the  image  is  formed  before  the  retina, 
fig.  9,  because  the  refractive  power  of  the  eye  is  too  great  to 
permit  rays  so  little  diverging  (as  they  do  in  proceeding  from  a 
distant  point)  to  reach  the  retina  before  they  are  collected  into 
a focus:  in  this  case,  the  defect  is  supplied  by  a Concave  glass, 
which  makes  the  point  whence  the  rays  diverge,  nearer  than 
the  object ; consequently,  the  rays  falling  on  the  eye  will  now 
diverge  more  than  before,  so  as  when  refracted  through  the 
humours  not  to  eome  to  their  focus  before  they  reach  the 
retina.  Therefore  spectacles  are  constructed  concave  for 
short-sighted,  and  convex  for  long  sighted  people.  And  the 
frames  of  spectacles  should  be  So  bent,  that  the  axes  of  both 
glasses  mar  be  directed  to  one  point,  at  such  a distance  as 
you  generally  look  with  spectacles  ; by  this  means  the  ejes 
will  fall  perpendicularly  upon  both  glasses,  and  moke  the 
object  appear  distinct;  whereas  if  they  fall  obliquely  <pon  the 
glasses  the  object  will  appear  confused  and  indistinct. 

Optical  Inurumenti.  —The  Impediments  to  the  vision  of  very 
near  objects  arise  from  too  great  a divergence  of  the  ray  s irt 
each  pencil  incident  on  the  eye,  and  are  remedied  by  the 
mirroseope. 

Mirr»f copa. —The  most  powerful  single  microscopes  are  very 
small  globules  of  glass,  which  any  curious  person  may  make 
for  himself  by  melting  the  ends  of  fine  threads  of  glass  in  ihe 
flame  of  a candle;  or  by  taking  a little  fine  powdered  glass  on 
the  point  of  a very  small  ntedle.  and  melting  it  into  a globule 
in  that  way.  It  was  with  soch  microscopes  as  these  that 
Lewenhoek  made  all  his  wonderful  discoveries,  must  of  which 
are  deposited  in  the  British  Museum. 

The  Double  or  Compound  Microseopr  differs  from  the  pre- 
ceding in  this  respect,  that  it  e«uisists  of  at  least  two  lenses, 
hv  one  of  which  an  image  is  formed  within  the  tube  of  the 
microscope : and  this  image  is  viewed  through  the  eye  glass, 
instead  of  the  object  itself,  As  in  the  sing!*  microscope.  In 
this  respect  the  principle  is  analogous  to  that  of  ihe  telescope, 
only  that,  as  the  latter  is  intended  to  view  distant  objects,  the 
object  lens  is  of  a long  focus,  and  consequent!*  of  a moderate 
magi  i lying  power,  and  the  eye-glass  of  a short  focus,  which 
magnifies  considerably  the  Image  made  by  the  object  lens. 
Whereas  the  microscope  being  Intended  only  for  minute 
objects,  the  object-lens  is  consequently  of  a short  focus,  and 
the  eye-glass  in  this  case  is  not  of  so  high  a n> minifying  power, 
Wre  have  explained  this  instrument  under  Michoscope. 

The  Solar  Microscope  is  a kind  of  camera  ohsnira.  w hich,  in 
a darkened  chamber,  throws  the  imHge  on  a wall  or  screen. 
It  consists  of  two  lenses  fixed  opposite  a hole  in  a hoard  or 
windowshotter ; one.  whlrlr  condenses  the  ILht  of  the  sun 
upon  Ihe  object,  (which  is  placed  between  them.)  and  the 
other,  which  forms  the  Image.  There  is  also  a plain  reflector 
placed  without,  moved  by  a wheel  and  pinion,  which  may  hr 
so  regulated  as  to  throw  Ihe  sun’s  rays  upon  the  outer  fens. 
Mr.  Adam’s  most  ingenious  invention,  ihe  lorernal  microscope, 
is  also  to  be  eonsldrrrll  as  a kind  of  camera  ohscura;  only  the 
light  in  this  latter  case  proceeds  from  n lamp,  instead  of  from 
the  sun,  which  renders  it  convenient  to  be  used  «1  wll  times. 
But  for  a description  of  this  elegant  and  most  amusing 
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instrument,  we  must  refer  to  his  Microscopical  Essay.  Set 
Microscope. 

Telescopes.-  From  what  has  been  said  on  the  nature  of  the 
compound  microscope,  the  principle  of  the  telescope  may  be 
ea*ily  understood.  Telescopes  are,  however,  of  two  kinds  t 
the  one  depending  on  the  principle  of  refraction,  and  called 
the  dioptric  telescope  ; the  other,  on  the  principle  of  reflection, 
aod  therefore  termed  the  reflecting  telescope. 

The  parts  essential  to  a dioptric  telescope  are,  the  two  lenses 
A f)  and  E Y.  fig.  Ul.  As  in  the  compound  microscope,  A D is 
the  object-glass,  and  EY  is  the  eye-glass;  and  these  glasses 
arc  so  combined  in  the  tube,  that  the  focus  P of  the  one  is 
exactly  coincident  with  the  focus  of  the  other.  Let  O B then 
represent  a scry  distant  object,  from  every  point  of  which  pen. 
oils  of  rays  will  proceed,  so  little  diverging  to  the  object  lens 
A l>,  that  they  may  be  considered  as  nearly  parallel ; I M will 
then  be  the  image  which  would  be  formed  on  a screen  by  the 
action  of  the  lens  A D.  For  supposing  O A and  B D two  pen- 
cils of  rays  proceeding  from  the  extreme  points  of  the  object, 
they  will  unite  in  the  focal  point  F.  and  intersect  each  other. 
But  the  point  F is  also  the  focus  of  the  eye-glass  K Y ; and 
therefore  the  pencil  of  rays,  instead  of  going  on  to  diverge, 
will  pass  through  it  in  nearly  a parallel  direction,  so  at  to  cause 
distinct  vision.  It  is  then  plain,  tbut  as  in  the  compound 
microscope,  it  is  the  image  which  is  lirre  contemplated  ; and 
this  will  Recount  for  the  common  sensation  when  people  say 
the  object  is  brought  nearer  by  a telescope.  For  the  rays, 
which  after  crossing  proceed  in  a divergent  state,  fall  upon  tire 
lens  E Y.  as  if  they  proceeded  from  a real  object  situated  at 
F.  All  lh‘4  is  effected  by  a telescope  then,  is  to  form  such  an 
image  of  a distinct  object,  by  means  of  the  object  lens,  and 
then  to  give  the  eye  such  assistance  as  is  neceasar*  for  viewing 
that  image  ns  near  as  possible,  so  that  the  angle  it  shall  sub- 
tend at  the  eje  shall  be  very  large  compared  with  the  angle 
which  tbe  object  itself  would  subtend  in  the  same  situation. 
This  is  effected  by  ntrans  of  the  eye-glass,  which  refracts  tbe 
pencils  of  rays,  so  that  they  may  be  brought  to  their  several 
foci  by  the  humours  of  the  eye,  aa  has  been  described,  To  ex- 
plain dearly,  however,  the  reason  why  it  appears  magnified, 
we  roust  again  have  recourse  to  the  figure.  O B being  at  a 
great  distance,  the  length  of  the  telescope  is  inconsiderable 
with  respect  to  if.  Supposing,  therefore,  the  eje  viewed  it 
from  tbe  centre  of  the  object-glass  G,  it  would  see  it  under  tbe 
angle  O C B ; let  O C and  B C then  be  produced  to  the  focus 
of  tbe  glass,  they  will  then  limit  tbe  image  I M formed  in  the 
focus.  If  then  two  paiallel  rays  are  supposed  to  proceed  to 
the  eye-glaas  E Y.  they  will  be  converged  to  its  focus  II ; aod 
the  eye  will  see  the  image  under  tbe  angle  E (I  Y.  The  appa- 
rent magnitude  of  the  object  seen  by  the  naked  eye,  is,  there- 
fore, to  that  of  the  image  which  is  seen  through  the  telescope, 
as  the  magnitude  of  the  angle  O C B,  or  I C M.  to  that  of 
KHY.orlG  M.  Now,  the  angle  I G M is  to  I C M as  C F to 
F G ; that  is,  as  tbe  focal  length  of  tbe  object-glass  to  that  of 
the  eye  glass. — The  magnifying  power  of  these  glasses  may  be 
augmented  to  a considerable  degree,  because  the  focal  length 
of  the  object-glass,  with  respect  to  that  of  the  eye-glasa,  may 
be  greatly  increased.  This,  however,  would  require  a tube  of 
iflnnense  length;  because  a □ eye-glass  of  a very  short  focus 
would  crukc  such  a dispersion  of  the  rays  of  light,  particularly 
towards  the  edges  of  the  glass,  that  the  view  would  be  inter- 
cepted by  the  prismatic  colours.  Another  manifest  defect  in 
these  telescopes  is.  that  the  image  appears  inverted  ; this, 
however,  is  of  no  consequence  with  respect  to  tbe  heavenly 
bodies ; and  on  this  account  it  is  still  used  as  an  astronomical 
telescope.  One  of  almost  a similar  construction  is  also  used 
on  hoard  of  ships  as  a night  glass,  to  discover  rocks  in  the 
orcan,  or  an  enemy's  fleet.  Notwithstanding  the  inconvenience 
of  exhibiting  the  objects  inverted,  more  glasses  than  two  can- 
not be  employed  from  the  paucity  of  light;  and  habit  soon 
enables  the  persona  who  use  them  to  discern  objects  with 
tolerable  distinctness.  Tbe  brightness  of  the  appearance 
through  any  of  these  telescopes  or  microscopes,  depends  chiefly 
oil  tbe  aperture  of  the  object-glass.  For  if  the  whole  of  that 
glass  was  covered,  except  a small  aperture  in  the  middle,  the 
magnitude  of  the  image  would  not  he  altered  ; but  fewer  rays 
of  every  pencil  being  admitted,  the  object  would  appear  ob- 


scure, In  a few  words,  the  apparent  distinctness  or  confusion 
of  any  object,  viewed  through  glasses,  depends  on  the  mutual 
inclination  of  the  rays  in  any  one  pencil  to  each  other,  when 
they  fall  on  the  eye;  the  apparent  magnitude  depends  upon 
the  inclination  of  the  rays  of  different  pencils  to  each  oilier; 
the  apparent  situation  depends  upon  the  real  situation  of  the 
extreme  pencils;  and  the  apparent  brightness  or  obscurity 
depends  on  the  quantity  of  rays  in  each  pencil. 

The  well-known  property  in  concave  speculums,  of  causing 
the  pencils  of  rays  to  converge  to  their  foci,  and  there  forming 
an  image  of  any  object  that  may  he  opposed  to  them,  gave 
rise  to  the  reflecting  telescope.  In  this,  the  effect  is  precisely 
the  same  as  lhat  produced  by  the  dioptric  telesoope  ; only 
that  in  the  one  case  it  is  produced  by  reflected,  and  in  live 
other  by  refracted  light.  Reflecting  tclescoprs  are  made  in 
various  forms ; and  those  principally  in  uae  in  this  country  are 
distinguished  by  the  names  of  their  respective  inventors,  and 
are  called  the  Newtonian,  Gregorian,  end  Herschelian  tele- 
scopes. Tbe  reflecting  telescopes  on  the  Gregorian  principle, 
which  is  the  most  common,  as  it  is  found  to  be  the  most  con- 
venient, is  constructed  in  the  following  manner : — At  the 
bottom  of  the  great  tube,  fig.  II,  TTT  T,  is  placed  a large  con- 
cave mirror  DUVF,  whose  principal  focus  is  at  m;  and  in 
the  middle  of  this  mirror  is  a round  hole  P,  opposite  to  which 
is  placed  the  small  mirror  L.  concave  toward  the  great  one, 
and  so  fixed  Ur  a strong  wire  M,  that  it  may  he  removed  fur- 
ther from  the  great  mirror,  or  nearer  to  it,  by  means  of  a long 
screw  in  tbe  inside  of  the  tube,  keeping  its  axia  still  in  tbe  same 
liuc  P m n with  that  of  the  great  one.  Now.  since  in  viewing  a 
very  remote  object,  we  can  scarcely  sec  a point  of  it  but  what  is, 
at  least,  as  broad  as  tbe  great  mirror,  we  may  eonsidertbe  ray  s of 
each  pencil,  which  flow  from  avert  point  of  tbe  object,  to  he  paral- 
lel to  caoh  other,  and  to  cover  (he  whole  reflecting  surface  D U 
VF.  But  to  avoid  confusion  in  the  figure,  we  shall  only  draw  two 
rays  of  a pencil  flowing  from  each  extremity  of  the  object  into 
the  great  tube,  and  trace  their  progress  through  all  their  reflec- 
tions and  refractions  to  the  eye /,  at  the  end  of  the  small  lube 
tt,  which  is  joined  to  tbe  great  one.  Let  us  then  suppose  the 
object  A B to  be  at  sucb  distance,  that  tbe  rays  C may  flow 
from  its  upper  extremity  A,  and  the  rays  E from  its  lower 
extremity  B ; then  the  rays  C falling  parallel  upon  the  great 
mirror  at  D,  will  be  thence  reflected,  converging  in  the  direc- 
tion D G ; and  by  crossing  at  I is  the  principal  focus  in  the 
mirror,  they  will  form  the  lower  extremity  of  the  inverted 
imago  IK,  similar  to  the  upper  extremity  A of  the  object  A B; 
and  passing  on  to  the  concave  mirror  L,  (whose  focus  is  at  a,) 
they  will  fall  upon  it  at  g,  and  be  thence  reflected,  converging 
in  the  direction  g N,  because  g m is  longer  than  g n ; and  pass- 
ing  through  the  hole  P in  the  large  mirror,  they  would  meet 
somewhere  about  r,  and  form  the  upper  extremity  a of  the 
ciect  image  « A.  similar  to  the  upper  extremity  A of  the  object 
A B.  But  by  passing  through  the  plano-convex  glass  R.  in 
their  way,  they  form  that  extremity  of  the  image  at  a.  In  the 
same  manner  the  raya  B,  which  come  from  the  bottom  of  the 
object  AB,  and  fall  parallel  upon  the  great  mirror  at  F,  are 
1 thence  reflected,  converging  to  its  focus;  where  they  form  the 
upper  extremity  I of  the  inverted  image  I K,  similar  to  the 
lower  extremity  B of  the  object  A B ; and  thence  passing  on 
the  small  mirror  L,  and  falling  upon  it  at  A,  they  are  hence 
reflecied  in  the  converging  stale  A O ; and  going  on  through  the 
hole  P of  the  great  mirror,  they  would  meet  somewhere  about 
9,  and  form  there  the  lower  extremity  A of  the  erect  image  « A, 
similar  to  tbe  lower  extremity  B of  the  object  AB;  but  by 
passing  through  tbe  convex  glass  R in  their  way,  they  meet 
and  cross  sooner,  as  at  A,  where  the  point  of  the  erect  image 
is  formed.  The  like  being  understood  of  all  those  rays  which 
flow  from  the  intermediate  points  of  the  object  between  A and 
B.  and  enter  the  tube  TT,  all  the  intermediate  points  of  the 
image  between  a and  A will  be  formed  ; and  the  rays  passing 
on  from  the  image  through  the  eye-glass  8,  and  through  « 
small  hole  e in  the  end  of  the  lesser  tube  tt,  they  enter  the  eye 
f.  which  secs  the  image  «A  (ay  means  of  the  eye-glass)  under 
the  large  angle  ced,  and  magnified  in  length  under  lhat  angle 
from  r to  d. 

In  tbe  best  reflecting  telescopes  the  focus  of  the  small  mirror 
is  never  coincident  with  the  focus  as  of  the  great  one,  where 
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tbe  first  image  I K is  formed,  bat  a little  beyond  it,  (with  1 
respect  (o  the  eye)  as  at  n ; the  consequence  of  which  is,  that  ’ 
the  rays  of  the  pencils  will  not  be  parallel  after  reflection  from  j 
the  imall  mirror,  but  converge  so  as  to  meet  in  points  about  1 
f,e,  r;  where  they  would  form  a turner  upright  image  than  | 
a 6,  if  the  glass  K was  not  in  their  way,  and  this  linage  might 
be  viewed  by  mean*  of  a single  eye-glass  properly  placed 
between  the  image  and  the  eye;  but  then  the  field  of  view 
would  be  less,  and  consequently  not  so  pleasant;  for  that 
reason  the  glass  R is  alii)  retained,  to  enlarge  the  scope  or 
area  of  the  field. 

To  find  the  magnifying  power  of  this  telescope,  multiply  the 
focal  distance  of  the  great  mirror  by  the  distance  of  the  small 
mirror  from  the  image  next  the  eye,  and  multiply  the  focal  dis- 
tance of  the  small  mirror  by  the  focal  distanceof  the  eye-glass  ; 
then  divide  the  product  of  the  former  multiplication  by  that  of 
the  latter,  and  the  quotient  will  express  the  magnify  ing  power. 
The  difference  Itetwecn  the  Newtonian  and  Gregorian  tele- 
scupe  is,  that  in  the  former  the  spectator  looks  in  at  the  side 
through  an  aperture  upon  a plane  mirror,  by  which  the  rays 
reflected  from  the  concave  mirror  ara  reflected  to  the  eye-glass  ; 
whereas,  in  the  latter,  the  reader  will  see  that  be  looks  through 
the  common  eye-glass,  which  is  in  general  more  convenient. 

The  immensely  powerful  telescopes  of  Dr.  Herschel  arc  of  a 
•till  different  construction.  This  assiduous  astronomer  made 
several  specula,  which  were  of  an  immense  magnify  ing  power 
oo  distant  objects.  The  object  is  reflected  by  a mirror,  as  in 
the  Gregorian  telescope,  and  the  rays  are  intercepted  by  a loos 
at  a proper  distance,  so  that  the  observer  has  his  back  to  the 
object,  and  looks  through  the  lens  at  the  mirror.  The  msgni-  ’ 
fying  power  will,  in  this  csse.be  the  same  as  in  the  Newtonian 
telescope ; but  there  not  being  a second  reflector,  the  bright- 
ness of  the  object  viewed  In  the  Hersohelian  is  greater  than 
that  in  the  Newtonian  or  Gregorian  telescope.  In  conclusion, 
Sir  Isaac  Newton's  excellent  maxim  most  not  be  omitted: 

**  The  art,”  aays  he,  “of  constructing  good  microscopes  and 
telescopes,  may  be  aaid  to  depend  oo  the  ciraunistanco  of 
making  the  last  image  as  large  and  distinct  and  luminous  as 
possible.'*  Set  Telescope. 

Of  the  Rainbow,  and  other  remarkable  Optical  Phenomena. — 
Since  the  rays  of  light  are  found  to  bo  decompounded  by 
refracting  sarfaccs,  we  can  oo  longer  be  surprised  at  the 
changes  produced  in  any  object  by  the  intervention  of  another. 
The  vivid  colours  which  gild  the  rising  or  the  setting  sun,  most 
necessarily  differ  from  those  which  adorn  its  noon-day  splen- 
dour. There  most  be  the  greatest  variety  which  the  liveliest 
fancy  can  imagine.  The  clouds  will  assumo  the  most  fantastic 
forms,  or  will  lower  with  the  darkest  hues,  aocordiog  to  the 
different  rays  which  are  reflected  to  our  eyes,  or  the  quantity 
absorbed  by  the  vapours  in  the  air.  The  ignorant  multitude 
will  necessarily  he  alarmed  by  the  sights  in  the  heavens;  by 
the  appearance  at  one  time  of  three,  at  another  of  five,  suns  ; 
or  circles  of  various  magnitudes  round  the  sun  or  moon  ; and 
thence  conceive  that  some  fatal  change  in  the  physical  or 
the  moral  world,  some  fall  of  empires,  or  tremendous  earth- 
quake ; while  the  optician  contemplates  them  merely  as  the 
natural  and  beautiful  effects  produced  by  clouds  or  vapour,  in 
various  masses,  upon  the  rays  of  light.  One  of  the  most  beau- 
tiful and  common  of  these  appearances  deserves  particular 
investigation,  as.  when  this  subject  is  well  understood,  there 
will  be  little  difficulty  in  accounting  for  others  of  a similar 
nature,  dependent  oa  the  different  refrangibility  of  the  rays  of 
light.  Frequently,  when  our  hacks  are  turned  to  the  sun,  and 
there  is  a shower  either  around  us,  or  at  some  distance  before 
us,  a bow  is  seen  in  tho  air,  adorned  with  all  or  some  of  the 
seven  primary  colours.  The  appearance  of  this  bow. which  in 
poetical  language  is  called  the  iris,  and  in  common  language 
the  rainbow,  was  an  inexplicable  mystery  to  the  ancients ; and, 
though  now  well  understood,  continues  to  be  the  subject  of 
admiration  to  the  peasant  and  the  philosopher. 

We  ate  indebted  to  Sir  Isaac  Newton  for  the  explanation  of 
this  appearance ; and  by  various  easy  experiments,  we  may 
eonvince  any  man  that  his  theory  is  founded  on  truth.  If  a 
glass  globe  is  suspended  in  tho  strong  light  of  the  sun.  It  will 
be  found  to  reflect  the  different  prismatic  colours  exactly  in 
proportion  to  the  position  in  which  it  is  olaced;  in  other 
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words,  agreeably  to  the  angle  which  it  forms  with  the  specta- 
tor’s eye,  and  the  incidence  of  the  rays  of  light.  The  fort  is, 
that  innumerable  pencils  of  light  fall  upon  the  surface  of  the 
globe,  and  each  of  these  is  separated  os  by  a prism.  To  make 
this  matter  still  clearer,  let  as  suppose  tbo  circle  B A W, 
fig.  12,  to  represent  the  globe,  or  a drop  of  rain,  for  each  drop 
inay  be  considered  as  a small  globe  of  water.  Tbo  red  rays, 
it  is  well  known,  are  least  refrangible;  they  will  therefore  be 
refracted,  agreeably  to  their  angle  of  incidence,  to  a certain 
point  A in  the  most  distant  part  of  the  globe  ; tbo  yellow,  tbe 
green,  the  blue,  and  the  purple  rays,  will  each  be  refracted  to 
another  point.  A part  of  the  light,  as  refracted,  will  be  trans- 
mitted, but  a part  will  also  be  reflected  ; tbe  red  rays  at 
the  point  A,  and  the  others  at  certain  other  points,  agreeably 
to  their  angle  of  refraction.  It  is  very  evident,  that  if  the  spec- 
tator's eye  is  placed  in  the  direction  of  M W,  or  the  course  of 
thered-makingrays.be  will  only  distinguish  tbe  red  oo  tour ; 
if  in  another  situation,  he  will  sec  only  by  the  yellow  rays ; in 
another,  by  the  blue,  flee. ; but,  as  in  a shower  of  rain  there  are 
drops  at  all  heights  and  all  distances,  all  those  that  are  in  a 
certain  position  with  respect  to  the  spectator,  will  reflect  the 
red  rays,  all  those  in  tbe  next  station  the  orange,  those  in  the 
next  the  green,  lie.  To  avoid  confnsion,  let  ns  for  the  present 
imagine  only  three  drops  ofmia,  and  three  degrees  of  colours 
in  the  section  of  the  bow,  fig.  13.  It  is  evident,  that  the  angle 
C K P is  less  than  the  angle  BEP,  and  that  tbe  angle  A E P is 
the  greatest  of  the  three.  This  largest  angle  then  is  formed  by 
the  red  rajs,  the  middle  one  consists  of  tbe  green,  and  the 
smallest  is  the  purple.  All  the  drops  of  rain,  therefore,  that 
happen  to  be  in  a certain  position  to  the  eye  of  a spectator, 
will  reflect  the  red  rays,  and  form  a band  or  semicircle  of  red ; 
those  again  in  a certain  position  will  present  a band  of  green, 
&c.  If  he  alters  his  station,  the  spectator  will  aeo  a bow, 
though  not  the  same  bow  as  before : and  if  there  are  many 
spectators,  they  will  each  sea  a different  bow,  though  it 
appears  to  be  the  same. 

There  are  sometimes  seen  two  bows,  one  formed  as  has 
been  described,  the  other  appearing  externally  to  embrace  the 
primary  bow,  and  which  is  sometimes  called  the  secondary  or 
false  bow,  because  it  is  fainter  than  the  other,  and  wliat  is 
most  remarkable  is,  that  in  the  fatae  bow  the  order  of  tho 
colours  appears  always  reversed.  In  the  true  or  primary  bow 
we  have  seen  that  tho  rays  of  light  arrive  at  the  spectator'* 
eye  after  two  refractions  and  one  reflection  ; In  the  secondary 
how  the  rays  are  sent  to  our  eyes  after  two  refractions  and  two 
reflections,  and  the  order  of  the  colours  is  reversed,  because  in 
this  latter  case  the  light  eaters  at  the  inferior  part  of  the  drop, 
and  is  transmitted  through  the  superior.  Thus,  fig.  12,  the  ray 
of  light  which  enters  at  B.  is  refracted  to  A,  whence  it  is  re- 
flected to  P,  and  again  reflected  to  W,  where,  suffering  another 
refraction,  it  is  sent  to  the  eye  of  the  spectator.  The  colours 
of  this  outor  bow  are  fainter  than  those  of  the  other,  because 
tbe  drop  being  transparent,  a part  of  tbe  light  is  transmitted, 
and  consequently  lost  at  each  reflection. 

The  phenomenon  assumes  a semicircular  appearance,  be- 
cause it  is  only  at  oertain  angles  that  the  refracted  rays  are 
visible  to  our  eyes-  The  least  refrangible,  or  red  rays,  make 
an  angle  of  42  degrees  two  minutes,  and  the  most  refrangible  or 
violet  rayian  angle  of  40  degrees  17  minutes.  Now,  if  a line 
be  drawn  horisont'illy  from  the  spectator's  eye.  it  is  evident, 
that  angles  formed  with  this  line,  of  a certain  dimension  in 
every  direction,  will  produce  a circle;  as  will  be  evident,  by 
only  attaching  a cord  of  a given  length  to  a certain  point, 
round  which  it  may  turn  as  round  its  axis,  and  in  every  point 
will  describe  an  angle  with  the  horizontal  line  of  a certain  and 
determinate  extent.  Let  HO,  for  instance,  fig.  14,  represent 
the  horizon,  B W a drop  of  rain  at  any  altitude,  8 B a lino 
drawn  from  the  sun  to  tbe  drop,  which  will  be  parallel  to  a 
line  S M drawn  from  the  eye  of  tbe  spectator  to  the  sun.  Tho 
coarse  of  part  of  the  decompounded  ray  8 B may  be  first  by 
refraction  from  B to  A,  then  by  reflection  from  A to  W ; lastly, 
by  refraction  from  W to  M.  Now,  all  drops,  which  arc  in  such 
a situation  that  the  incident  and  emergent  rays  8 B,  M W, 
produced  through  them,  make  the  same  angle  S N M,  will  bo 
the  means  of  exciting  in  tbe  spectators  the  same  idea  of  colour. 
Let  M W turn  upon  HO  as  an  axis,  till  W meets  tbe  horizon 
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on  both  side*,  and  the  point  W will  describe  the  arc  of  a circle; 
and  all  the  drops  placed  in  its  circumference  will  have  the 
property  we  have  mentioned,  of  transmitting;  to  the  eye  a 

ftarticular  colour.  When  the  plane  H M W A it  perpendien- 
ar  to  the  horheon,  the  line  M W is  directed  to  the  vertex  of 
the  how,  and  W K is  its  altitude.  This  altitude  depends  on 
two  things,  the  angle  between  the  incident  nod  emergent  rays, 
and  the  height  of  the  son  above  the  horiton  ; for  since  S M is 
parallel  to  S N,  the  angle  S N M is  equal  to  N M I ; but  S M II, 
the  altitude  of  the  sun,  is  eoual  to  KMI;  therefore  the  alti- 
tude  of  Uie  bow  W M K.  which  is  equal  to  the  difference 
between  W M I and  KMI,  is  equal  to  the  difference  be 
tween  the  angles  made  by  the  incident  and  emergent  rays 
and  the  altitude  of  the  son.  The  angle  between  the  incident 
and  emergent  rays  is  different  for  the  different  colours,  as  was 
already  intimated  ; for  the  red,  or  least  refrangible,  rays,  it  is 
equal  to  42  degrees  2 minutes ; for  the  violet  or  most  refrangi- 
ble, it  is  equal  to  40  degree*  17  minutes;  consequently,  when 
the  suu  is  more  than  42  degrees  2 minutes  above  the  horison, 
the  red  colour  cannot  be  seen;  when  it  is  above  40  degrees 
17  minutes,  the  violet  odour  cannot  be  seen.  The  secondary 
bow  is  made  in  a simitar  manner  ; but  the  sun's  ravs  suffer,  in 
this  case,  two  reflections  within  the  drop.  The  ray  S B,  tig.  14, 
is  decompounded  at  B ; and  one  part  is  refracted  to  A,  thence 
reflected  to  P,  aud  from  P reflected  to  W,  where  it  is  refracted 
to  M.  The  angle  betweco  the  incident  and  emergent  rays  | 
8 N M is  equal  as  before  to  N M I ; and  N >1  K,  the  height  of 
the  bow,  is  equal  to  the  difference  between  the  angle  made  by 
the  incident  and  emergent  rajs  and  the  height  of  the  son.  In 
this  case  the  angle  SNM,  for  the  red  rays,  is  equal  to  60  de- 
grees 7 minutes,  and  for  the  violet  rays  it  is  equal  to  64  de- 
grees 7 miuutes,  consequently  the  upper  part  of  the  secondary 
bow  will  not  be  seen  when  the  sun  is  above  64  degrees  7 min. 
above  the  horiaon.  and  the  lower  part  of  the  bow  will  not  be 
seen  when  the  sun  is  60 degrees  7 minutes  above  the  horiaon. 

In  the  same  manner  innumerable  bows  might  be  formed  by 
a greater  number  of  reflections  within  the  drops ; but  as  the 
secondary  is  so  much  fainter  than  the  primary,  that  all  the 
colours  in  it  are  seldom  seen  ; for  the  same  reason  a bow  made 
with  three  reflections  would  be  fainter  still,  and  in  general 
altogether  imperceptible.  Since  the  rays  of  light,  by  various 
reflections  arid  refractions,  ate  thus  capable  of  forming,  by 
means  of  drops  of  rain,  the  hows  which  we  no  frequently  see 
in  the  heavens,  it  is  evident  that  there  will  he  not  only  solar 
and  lunar  bows,  hut  that  many  striking  appearances  will  he 
produced  liy  drops  upon  the  ground  or  air,  no  the  agitated 
surface  of  the  water.  Thus  a lunar  bow  will  lie  formed  hy  rays 
from  the  moon  affected  by  drops  of  rain  ; but  as  its  light  is 
very  faint  in  comparison  with  that  of  the  sun,  such  a how  will 
very  seldom  be  seen,  and  the  colours  of  it  when  seen  w ill  be 
faial  and  dim. 

The  marine  or  sea  bow  is  n phenomenon  sometimes  observed 
in  a much  agitated  sea  ; when  the  wind,  sweeping  part  of  the 
tops  of  the  waves,  carries  them  aloft,  so  that  the  sun's  rays, 
falling  upon  them,  are  refracted,  &c.  as  in  a common  shower, 
aud  pafnt  the  colours  of  the  how.  Rohault  mentions  coloured 
bows  on  the  grass,  formed  by  the  retraction  of  the  sun’s  rays 
in  the  morning  dew.  Dr.  Langwith,  indeed,  onre  saw  a how 
lying  on  the  ground,  the  colours  of  which  were  almost  as  lively 
as  the  common  rainbow.  It  was  extended  several  hundred 
yards.  It  was  not  round,  but  oblong,  being,  as  he  conceived, 
the  portion  of  an  hyperbola.  The  colours  took  up  less  space, 
and  were  much  more  lively,  in  thosr  parts  of  the  bow  which 
were  near  him  than  in  thosr  which  were  at  a distance. 

The  drops  of  rain  detrend  in  a globular  form,  and  thence  we 
can  easily  account  for  the  effects  produced  hy  them  on  the 
rays  of  light ; hut  in  different  states  of  the  air,  instead  of  drops 
of  rain,  vapour  falls  to  the  earth  in  different  forms  of  sleet, 
snow,  aud  bail.  In  the  two  latter  states  there  cannot  be  a re- 
fraction of  the  rays  of  light  ; but  in  the  former  state,  when  a 
drop  is  partly  in  a congealed  and  partly  in  a fluid  form,  the 
rays  of  light  will  be  differently  affected,  both  from  the  form  of 
the  drop  and  its  various  refracting  powers.  Hence  we  may 
expect  a variety  of  curious  appearances  in  the  heavens  : and 
to  those  drops,  in  different  states,  we  may  attribute  the  for- 
mation of  halos,  parhelia,  and  many  other  phenomena,  detailed 


in  the  Philosophical  Transactions,  or  in  the  histories  of  evriy 
country. 

The  halo,  or  corona,  is  a luminous  circle  surrounding  the 
sun,  the  moon,  a planet,  or  a fixed  star.  It  is  sometimes  quite 
white,  and  sometimes  coloured  like  the  rainbow.  Those  which 
have  been  observed  round  the  moon  or  stars  are  but  of  a very 
small  diameter ; those  round  the  sun  are  of  different  magni- 
tudes, and  sometimes  immensely  great.  When  coloured,  the 
colours  are  fainter  than  those  of  the  rainbow,  and  appear  in  a 
different  order,  according  to  their  size.  In  those  which  Sir 
Isaac  Newton  observed  in  1092  the  order  of  the  colours,  from 
the  inside  next  the  sun,  was  in  the  innermost  blue,  white,  red; 
in  the  middle  purple,  blue,  green,  yellow,  pale  red  ; to  the 
outermost  pale  blue,  and  pale  red.  Huygens  observed  one 
red  next  the  sun,  ami  pale  blue  at  the  extremity.  Mr.  We  idler 
has  given  an  account  of  one  yellow  on  the  inside,  and  white  on 
the  outside.  In  France  one  was  observed,  in  which  the  order 
of  the  colours  was  white,  red,  blue,  green,  and  a bright  red  on 
the  outside. 

Artificial  coronas  may  be  made  in  cold  weather,  hy  placing  n 
lighted  candle  in  the  midst  of  a cloud  of  steam  ; or  if  a glass 
window  is  breathed  upon,  and  the  flame  of  a candle  placed  at 
some  distance  from  the  window,  while  the  operator  is  also  at 
the  distance  of  some  feet  from  another  part  of  the  window,  the 
flame  will  be  surrounded  with  a coloured  halo. 

The  parhelia,  or  mock  suns,  are  the  most  splendid  appear- 
ances of  this  kind.  The  parhelia  generally  appear  about  Lie 
sixe  of  the  true  son,  not  quite  so  bright,  though  they  are  said 
sometimes  to  rival  their  parent  luminary  in  splendour.  When 
there  are  a number  of  them,  they  are  not  equal  to  each  other  in 
brightness.  Externally  they  are  tinged  with  colours  like  the 
rainbow.  They  are  not  always  round,  and  have  sometimes  a 
long  fiery  tail  opposite  the  son,  but  paler  towards  the  extremity. 
Dr.  Halier  observed  one  with  tails  extending  both  ways.  Mr. 
Weidler  saw  a parhelion  with  one  tail  pointing  up  and  another 
downward,  a little  ciooked;  the  limb  which  was  farthest  from 
the  snn  being  of  a purple  colour,  the  other  tinged  with  the 
colours  of  the  rainbow. 

Coronas  generally  accompany  parhelia:  some  coloured,  and 
others  white.  There  is  also,  in  general,  a very  large  white  cir- 
cle. parallel  to  ihe  horizon,  which  passes  through  all  the  par- 
helia ; and  if  it  was  entire,  would  go  through  the  centre  of  the 
sun  : sometimes  there  are  arches  of  smaller  circles  concentric 
to  this,  and  touching  the  coloured  circles  which  surround  the 
aun;  they  are  also  tinged  with  colours,  and  contain  other  par- 
helia. One  of  the  most  remarkable  appearances  of  this  kind 
was  that  which  was  observed  at  Rome  by  Schemer,  as  inti- 
mated above;  and  this  may  serve  as  a sufficient  instance  of 
the  parhelion. 

This  celebrated  phenomenon  is  represented  in  fig.  16,  in 
which  A is  the  place  of  the  observer,  B bis  senith,  C the  true 
sun,  and  A B a plane  passing  through  the  observer’s  eye,  the 
true  sun,  and  the  smith.  About  the  sun  C there  appeared  two 
concentric  rings,  nut  complete,  but  diversified  with  colours. 
The  lesser  of  them  I)  KF.  was  fuller  and  more  perfect;  and 
though  it  was  open  from  D to  F,  yet  those  ends  were  per- 
petually endeavouring  to  unite,  and  sometimes  they  did  so. 
The  miter  of  these  rings  was  much  fainter,  so  as  scarcely  to  be 
discernible.  It  hnd,  however,  a variety  of  colours,  but  was  vrry 
inconstant.  The  third  circle.  KI.MN.  was  very  large,  and 
entirely  white,  passing  through  the  middle  of  the  aun,  aud  every 
where  parallel  to  the  horizon.  At  first  this  circle  was  entire; 
but  towards  the  end  of  the  phenomenon  it  was  weak  and 
ragged,  so  as  hardly  to  be  perceived  from  .M  towards  N.  In 
the  intersection  of  this  circle  and  the  outward  iris  G K I.  there 
I broke  out  two  parhelia,  or  mock  su"8,  N and  K,  not  quite  per- 
1 feet,  K being  rather  weak,  bot  N shone  brighter  and  stronger 
The  brightness  of  the  middle  of  them  was  something  like  that 
of  the  sun;  hut  toward*  the  edges  they  were  tinged  with 
i colours  like  those  of  the  rainbow,  and  were  uneven  and  ragged. 
The  parhelion  N was  » little  wavering:  and  sent  out  a spiked 
toil  N P.  of  a colour  somewhat  fiery,  the  length  of  which  was 
continually  changing*  The  parhelia  at  L and  M,  in  Ihe  hori- 
sontal  ring,  were  not  so  bright  as  the  former,  hot  were  rounder, 
and  white,  like  the  circle  in  which  they  were  placed.  The  par. 
hclion  N disappeared  before  K ; and  while  M grew  fainter,  K 
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grew  brighter,  and  vanished  the  last  of  all.  It  is  Id  he  observed 
farther,  that  the  order  of  the  colours  in  the  circles  I>  E F. 
GKN,  was  the  same  as  in  the  common  halos,  namely,  red  next 
the  sun  ; and  the  diameter  of  the  inner  circle  was  also  about 
46  def..  which  is  the  usual  size  of  a halo.  Parhelia  have  been 
seen  for  one,  two,  three,  and  four  hoars  together;  and  in 
North  America  they  are  said  to  continue  some  days,  and  to  be 
visible  from  sun-rise  to  son- set.  When  they  disappear  it  some- 
times rains,  or  snow  fails  in  the  form  of  oblong  spiculse. 

At  Churchill,  in  Hudson's  Bay,  tbc  rising  of  the  sun  is  always 
preceded  by  two  long  streams  of  red  light,  which  rise  as  the 
sunrises;  and  as  they  grow  longer,  begin  to  bend  towards 
each  other,  till  they  meet  directly  over  tire  sun,  forming  there 
a kind  of  parhelion  or  mock  sun.  These  two  streams  of  light 
seem  to  have  their  source  in  two  other  parhelia,  which  rise 
with  the  true  sun;  and  in  tire  winter  season,  when  the  sun 
never  rises  above  the  haze  or  fog  which  is  constantly  found 
near  the  horizon,  all  these  accompany  him  the  whole  day.  and 
set  with  him  in  the  same  manner  as  they  rise.  A fourth  par- 
helion may  sometimes  he  seen  under  the  true  sun  ; but  this  is 
not  common.  The  cause  of  these  is  apparently  the  reflection 
of  the  sun's  light  and  image  from  the  thick  aod  frozen  clouds  in 
the  northern  atmosphere,  accompanied  also  with  some  degree 
of  refraction.  To  enter  upon  a mathematical  analysis  of  these 
phenomena  would  be  only  tedious,  and  very  foreign  to  our  pur. 
pose.  From  what  has  been  said  upon  this  subject,  it  is  evi- 
dent that  all  the  phenomena  of  colours  depend  upon  two  pro- 
perties of  light,  the  refrangildlity  and  rcflexibility  of  its  rays. 

Of  the  Infection  of  Light. — The  direction  of  the  rays  of  light 
is  changed,  as  we  have  seen,  in  their  approach  to  certain 
bodies  by  reflection  and  refraction ; and  consequently  we  roust 
admit  that  there  is  some  power  in  these  bodies  by  which  snch 
effects  arc  universally  produced.  If  reflection  was  produced 
simply  by  the  impinging  of  particles  of  light  on  hard  or  elastic 
bodies,  or  if  they  were  in  themselves  elastic,  the  same  effects 
would  follow  as  in  the  impulse  of  other  elastic  bodies;  bat  the 
angle  of  incidence  could  nut  bo  equal  to  the  angle  of  reflection, 
unless  the  particles  of  light  were  perfectly  elastic,  or  the  bodies 
on  which  they  impinged  were  perfectly  clastic.  Now  we  know 
lhat  the  bodies  on  which  these  particles  impinge  are  not  per- 
fectly elastic;  and  «l«o  lhat  if  the  particles  of  light  were  per- 
fectly elastic,  the  diffusion  of  light  from  the  reflreting  bodies 
would  be  very  different  from  its  present  appearnmc:  for  as 
no  body  can  lie  perfectly  polished,  the  particles  of  light,  which 
are  so  inconceivably  small,  would  be  reflected  back  by  the  in- 
equalities on  the  surface  in  every  direction ; consequently  we 
are  led  to  this  conclusion,  that  the  reflecting  bodies  are  pos- 
sessed of  a power  which  acts  at  some  little  distance  from  their 
surfaces. 

If  this  reasoning  is  allowed  to  he  just,  it  necessarily  follows, 
that  if  a ray  of  light,  instead  of  impinging  on  a body,  should 
pass  so  near  to  it  as  to  be  within  the  sphere  of  that  power 
which  the  body  possesses,  it  must  necessarily  suffer  a change 
In  its  direction.  Actual  experiments  confirm  the  truth  of  this 
position  ; and  to  the  cha  igc  in  the  direction  of  a particle  of 
light,  owing  to  its  nearness  to  a body,  wo  give  the  name  of 
inflection. 

From  one  of  these  experiments,  made  by  Sir  Isaac  Newton, 
the  whole  of  ihis  .subject  will  be  easily  understood.  At  the 
distance  of  two  or  three  feet  fiont  the  window-  or  a daikrned 
room,  in  which  was  a hole  three-fourths  of  an  inch  broad  to 
arlmit  the  light,  he  placed  a black  sheet  of  pasteboard,  having 
in  the  middle  a hole  about  a quarter  of  an  inch  square,  and 
behind  the  hole  the  blade  of  a sharp  knife,  to  intercept  a small 
part  of  the  light  which  would  otherwise  have  passed  through 
the  hole.  T1»e  planes  of  the  pasteboard  and  blade  were  parallel 
to  each  other ; and  when  the  pasteboard  was  removed  at  such 
a distance  from  the  window,  as  that  all  the  light  coming  into 
the  room  must  pass  through  the  bole  in  the  pasteboard,  he  re- 
ceived what  came  through  this  hole  on  a piece  of  paper  two  or 
Ihree  feel  heyond  the  knife,  and  perceived  two  streams  of  faint 
light  shooting  out  both  ways  from  ihe  beam  of  light  into  the 
shadow.  As  the  brightness  of  the  direct  rays  obscured  the 
fainter  light,  by  making  a hole  in  bis  paper  he  let  thrin  pass 
through,  and  had  thus  an  opportunity  of  attending  closely  to 
the  two  streams,  which  were  nearly  equal  in  length,  breadth, 


and  quantity  of  light.  That  part  which  was  nearest  to  the 
sun's  direct  light  was  pretty  strong  for  the  space  of  about  a 
quarter  of  an  inch,  decreasing  gradually  till  it  became  imper- 
ceptible ; and  at  the  edge  of  the  knife  it  subtended  an  angle  of 
about  twelve,  or,  at  most  fourteen  drgrees.  Another  knife 
was  then  placed  opposite  to  the  former,  and  he  observed,  that 
when  the  distance  of  their  edges  was  about  the  four-hundredth 
part  of  an  inch,  the  stream  divided  in  tbc  middle,  nnd  left  a 
shadow  between  the  two  parts,  which  was  so  dark,  that  all  light 
passing  between  the  knives  seemed  to  he  bent  aside  to  one 
knife  or  the  other;  as  the  knives  were  brought  nearer  to  each 
other,  this  shadow  grew  broader,  till  upon  the  contact  of  tbe 
knives  the  whole  light  disappeared. 

Pursuing  his  observations  upon  this  appearance,  he  per- 
ceived fringes,  ns  they  may  be  termed,  of  different  coloured 
light,  three  made  on  one  side  by  tire  edge  of  one  knife,  and 
three  on  the  other  side  by  the  edge  of  the  other;  and  thence 
concluded,  that  as  in  refraction  the  rays  of  light  are  differently 
acted  upon,  so  are  they  at  a distance  from  bodies  by  inflection; 
and  by  many  other  experiments  of  the  same  kind  he  supported 
Ms  position,  which  is  confirmed  by  all  subsequent  experiments. 
We  may  naturally  conclude,  that  from  this  property  of  inflec- 
tion some  curious  chances  will  be  produced  in  the  appearance 
of  external  objects.  If  we  take  a piece  of  wire  of  a less  dia- 
meter than  the  pupil  of  the  eye.  and  place  it  between  the  eye 
and  a distant  object,  the  latter  will  appear  magnified,  (fig.  16  ) 
Let  A be  a ehurch-stccpic.  B the  eye,  C the  wire.  The  rays 
by  which  the  steeple  would  have  been  otherwise  seen  are  in- 
tercepted by  (he  wire;  and  it  is  now  seen  by  inflected  rays, 
which  make  a greater  angle  than  the  direct  rays,  and  conse- 
quently the  steeple  will  he  magnified 

Optical  Wonder.  — Sir.  Score  shy's  Journal  of  a Voyage  to  the 
Northern  Whale  Fishery,  rcccutly  published,  contains  much 
information  respecting  the  refractions  which  are  usual  in  high 
latitudes;  one  very  singular  instance  deserves  to  be  notieeJ. 
" On  my  return  to  the  ship,  about  eleven  o'clock,  the  night  was 
beautifully  fine,  and  the  air  quite  mild.  The  atmosphere,  in 
consequence  of  its  warmth,  being  in  a highly  refractive  state,  a 
great  many  curious  appearances  were  presented  by  the  land 
and  icc-bcrgs.  The  most  extraordinary  effect  of  this  state  of 
the  atmosphere,  however,  was  the  distinct  inverted  image  of  a 
ship  in  the  clear  sky.  over  the  middle  of  Ihe  large  bay  or  inlet 
before  mentioned  ; the  ship  itself  being  entirely  beyond  the 
horizon.  Appearances  of  this  kind  I have  before  noticed,  but 
the  peculiar- ties  of  this  were— the  perfection  of  the  image,  ami 
the  great  distance  of  the  vessel  that  it  represented.  It  was  so 
extremely  wrll  defined,  that  when  examined  with  a telescope 
by  Holland.  T could  distinguish  every  sail,  the  general  ' rig  of 
the  ship,’ and  its  particular  character  i insomuch,  that  I con- 
fidently pronounced  it  to  be  my  father's  ship,  the  Fame,  which 
it  afterwards  proved  to  be;  though,  on  comparing  notes  with 
my  father,  1 found  that  our  relative  position  at  the  lime,  gave 
our  dislance  (mm  one  another  very  nearly  thirty  miles  beyond 
the  horizon,  and  some  leagues  beyond  the  limit  of  direct  vision. 
I was  so  struck  by  the  peculiarity  of  the  circumstance,  that  I 
mentioned  it  to  the  officer  of  the  watch,  staling  my  full  con- 
viction tbut  the  Fame  was  then  cruising  in  the  neighbouring 
inlet.” 

In  nearly  shutting  the  eyes  and  looking  at  a candle,  there 
appear  rays  of  light  extending  from  it  in  various  directions, 
like  comets*  tails  ; for  the  light,  in  passing  through  the  eye- 
lashes, is  inflected  ; and  consequently  many  separate  beams 
will  he  formed, diverging  from  tbe  luminous  object.  The  power 
of  bodies  to  inflcc.t  the  rays  of  light  passing  near  to  llieui  will 
produce  different  effect*,  according  to  the  nature  of  the  rats 
acted  upon;  consequently  a separation  will  take  place  in  lha 
differently  refrangible  ray,  and  those  fringes  which  were  taken 
notice  of  by  Sir  Isaac  Newton  will  appear  in  other  objects, 
which  are  seen  by  the  means  of  inflected  rays.  From  consider- 
ing thus  the  action  nf  bodies  upon  light,  we  come  to  this  gene- 
ral conclusion,  for  which  we  are  indebted  to  our  great  philo- 
aopber — that  light,  as  well  as  all  other  matter,  is  acted  upon  at 
a dislance ; and  that  reflection,  refrae-tion,  and  inflection,  arc 
owing  to  certain  general  laws  in  the  particles  of  matter,  whictl 
are  equally  necessary  for  the  preservation  of  the  beautiful  har- 
mony in  the  objects  nearest  to  us,  and  to  produce  by  their 
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joint  actiou  that  great  law  by  which  the  greater  bodies  in  their 
system  are  retained  in  their  respective  orbit*. 

Tahir  of  Illuminating  Power  of  fondles. — To  asoerlain  the 
illuminating  power  of  different  sorts  of  candle*,  first  weigh  one 
of  each  sort  to  he  tried  ; light  them  all  at  the  same  instant ; 
atid  after  the  lapse  of  any  given  time,  say  half  an  boor,  extin- 
guish and  again  weigh  them:  eomparo  how  much  each  ha*  Inst 
in  weight;  that  which  ha*  lost  most,  is  the  sort  which  affords 
the  strongest  light.  In  order  farther  to  know  the  comparative 
expense  of  burning  candles  of  different  kinds,  and  of  various 
sixes,  the  reader  may  consult  the  following  table,  which  pre- 
sents the  aveiago  result  of  a scries  of  experiments  made  with 


Optic  inequality.  in  Astronomy,  i*  an  appareot  irregularity 
in  the  motions  of  the  planets  and  other  celestial  bodies,  being 
thus  called,  because  it  does  not  arise  from  any  real  inequality 
of  the  moving  body,  but  from  the  situation  of  the  eye  of  the 
observer. 

OrTtc  Strutt,  the  second  pair  of  nerves  springing  from  the 
front  of  the  medulla  oblongata,  and  passing  thence  to  the  eye. 

Optic  Place  of  a planet,  is  its  place  as  seen  by  the  eye. 

Optic  Pyramid,  is  a pyramid  formed  by  the  visual  rays  pro- 
ceeding from  the  eye,  and  passing  through  the  extremities  of 
any  picture,  when  these  rays  are  continued  to  terminate  in  a 
plane  perpendicular  to  the  observer. 

OPTION,  the  power  or  faculty  of  wishing  or  choosing,  or 
the  choice  a person  makes  of  any  thing.  Hence  we  say,  when 
a new  suffragan  bishop  is  oonsccratcd,  the  archhishop  of  the 
province,  by  a customary  prerogative,  claims  the  collation  of 
the  first  vacant  benefice  or  dignity  in  that  see ; this  is  the 
bishop’s  option. 

OH.  Cold,  in  Heraldry,  denoted  by  smalt  points  all  over  the 
Add.  in  engraving*  of  arms;  and  it  is  supposed  to  signify  of 
itself  generosity,  splendour,  or  solidity. 

ORANOR.  See  Citrus. 

ORATORIO,  a sort  of  sacred  drama,  in  dialogue,  recitative, 
duettos,  trios,  ritomdlos,  and  choruses ; the  subjects  being 
usuaPy  taken  from  scripture,  and  the  music  being  in  the  finest 
taste,  and  best  chosen  strains-  Lent  is  the  season  for  per- 
formances of  ihi*  description. 

ORRIS  Magnus,  the  great  orb  in  which  the  sun  was  sup- 
posed to  revolve. 

ORBIT,  the  path  of  any  celestial  body-  The  orbits  of  the 
several  planets  were,  even  after  the  restoration  of  the  Pytha- 
gorean system  of  astronomy  by  Copernicus,  supposed  to  be 
circular,  having  the  snn  in  their  common  centre,  which,  indeed, 
was  such  a rational  and  simple  hypothesis,  that  it  is  not  at  ail 
singular  both  Copernicus  and  Kepler,  as  well  as  other  astro- 
nomers of  that  day,  were  so  unwilling  to  give  up  this  idea. 
However,  Kepler,  after  an  immense  number  of  observation* 
upon  the  planet  Mars,  found  that  it  was  impossible  to  recon- 


cile his  observations  with  that  theory,  and  he  therefor* 
abandoned  it;  but  now,  though  he  changed  the  figure  from  a 
circle  to  an  ellipse,  he  still,  by  supposing  the  son  in  the  cen- 
tre, found  nearly  the  same  difficulty  in  accounting  for  some  of 
tbe  observed  phenomena.  At  length,  however,  it  happily 
occurred  to  him  to  place  the  sun  in  one  of  the  foci,  with  which 
position  every  observed  irregularity  perfectly  agreed;  and  by 
that  perseverance,  for  which  he  is  so  eminently  distinguished, 
he  canic  finally  to  those  fundamental  laws  which  still  bear  his 
name.  viz. — I.  The  planets  all  revolve  in  elliptic  orbits  siln- 
ated  in  planes  passing  through  the  centre  of  the  sun,  the  latter 
body  occupying  ono  of  the  foci  of  the  ellipse.  3.  Equal  areas 
are  described  in  equal  times.  That  is,  if  a line  be  supposed  to 
join  tbe  central  and  revolving  bod v,  that  line  passes  over  or 
describes  equal  areas  in  equal  times.  3.  Tbe  squares  uf  the 
times  of  revolution  in  planetary  bodies,  are  as  the  cubes  of 
their  distances  from  the  sun. 

ORCHARD,  a plantation  of  fruit  trees.  In  planting  an 
orchard  great  care  should  be  taken  that  the  soil  is  suitable  to 
the  trees  planted  in  it ; and  that  they  are  procured  from  a soil 
nearly  of  tbe  same  kind,  ar  rather  poorer  than  that  laid  out  for 
an  orchard.  As  to  the  situation,  au  easy  rising  ground,  open 
to  the  south-east,  is  to  be  preferred.  Miller  recommends 
planting  the  trees  foursoore  feet  ajunder,  but  not  in  regular 
rows;  and  would  have  the  ground  between  tbe  trees  ploughed., 
and  sown  with  wheat  and  other  cropa,  in  the  same  manner  as 
if  it  was  clear  from  trers ; by  which  means  the  trees  will  bo 
more  vigorous  and  healthy,  will  abido  much  longer,  and  pro- 
duoc  better  fruit.  If  tbe  ground  has  been  pasture,  the  green- 
sward should  be  ploughed  in  the  spring  before  the  trees  aro 
planted ; and  if  it  is  suffered  to  lie  a summer  fallow,  it  will 
greatly  mend  it,  provided  it  ia  stirred  two  or  three  times  to  rot 
the  grass,  and  prevent  the  growing  of  weeds.  At  Michaelmas 
it  should  be  ploughed  pretty  deep,  in  order  to  make  it  loose  for 
the  roots  of  the  trees,  which,  if  the  soil  is  dry,  should  be 
planted  in  October;  but  if  it  is  moist,  tbe  beginning  of  March 
will  be  a better  season.  If  several  sorts  of  fruit  trees  are  to 
be  planted  on  tbe  same  spot,  you  should  observe  to  plant  tbe 
largest  growing  trees  backwards,  and  so  proceed  to  those  of 
less  growth,  continuing  the  same  method  quite  through  the 
whole  plantation;  by  which  means  the  sun  and  air  will  more 
easily  pass  through  the  whole  orchard.  When  you  have 
planted  the  trees,  you  should  support  them  with  stakes,  to  pre- 
vent their  being  blown  out  of  tiir  ground  by  the  wind  ; and  the 
following  spring,  if  the  season  should  prove  dry,  cut  a quantity 
of  green  turf,  and  lay  it  about  the  roots,  with  the  grass  down- 
wards; by  which  means  a greater  expense  of  watering  will  be 
saved,  and  after  the  6r»t  year  they  will  be  out  of  danger. 
Whenever  you  plough  the  ground  betwixt  these  trees,  you 
roust  bo  careful  not  to  go  too  deep  amongst  their  root*,  which 
would  greatly  damage  the  tree;  but  if  you  do  it  cautiously, 
your  stirring  the  face  of  the  ground  will  be  of  great  service  to 
them ; though  you  should  observe  never  to  sow  too  near  the 
tree,  nor  to  suffer  any  great  rooting  weeds  to  grow  about  them  ; 
because  this  would  starve  them,  by  exhausting  the  goodness 
of  the  soil,  which  every  two  or  three  years  should  be  mended 
with  dung  or  other  manure.  These  trees,  after  they  are  planted 
out,  will  require  no  other  pruning  besides  cutting  off  their  bad 
branches,  or  such  as  cross  each  other. 

ORDEAL,  a form  of  trial  for  discovering  innocence  or  guilt, 
formerly  practised  over  almost  all  Europe,  and  which  pre- 
vailed in  England  from  the  time  of  Edward  tbe  Confessor,  till 
it  was  abolished  by  a declaration  of  Henry  III.  It  was  called 
purgatio  vulgaris,  or  judicium,  in  opposition  to  helium,  or 
combat,  the  other  form  of  purgation.  In  England,  an  offender, 
on  being  arraigned,  and  pleading  not  guilty,  bad  it  in  his 
choice  to  put  himself  upon  God  and  his  country,  that  is.  upon 
the  verdict  of  tbe  jury  ; or  upon  God  alone,  on  which  account 
it  wa*  called  the  judgment  of  God,  it  bring  presumed  that 
God  would  deliver  the  iunorent.  The  more  popular  kinds  of 
ordeal  were  red-hot  iroo  end  water;  the  first  for  freemen  and 
people  of  fashion,  and  the  last  for  peasants.  Fire  ordeal  wai 
performed  either  by  taking  op  io  the  hand  a piece  of  red-hot 
iron,  of  one,  two,  or  three  pounds  weight;  or  else  by  walking 
barefoot  and  blindfold  over  nine  red-hot  ploughshares,  laid  at 
unequal  distances;  and  if  the  party  eacaped  unhurt  he  was 
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adjudged  innocent;  if  not,  be  wm  condemned  ■«  guilty. 
Water  ordeal  *a<  performed  either  by  plunging  the  bare  arm 
up  to  the  elbow  in  boiling  water,  and  escaping  unhurt  thereby  ; 
or  by  carting  the  person  suspected,  into  a river  or  pond  of 
water:  if  be  floated  therein,  without  any  action  of  swimming, 
it  was  deemed  an  evidence  of  his  guilt ; but  if  be  sunk,  be  was 
acquitted.  4 Black.  340. 

ORDER.  See  Architecture. 

ORDER  of  a Line,  in  the  theory  of  Curves,  denotes  the 
dimension  of  the  equation  by  which  the  line  is  expressed ; 
it  being  of  the  1st,  2d,  3d,  &c.  order,  according  as  the  equation 
is  of  the  1st.  2d,  3d.  kc.  degree  or  dimension. 

ORDERS,  or  Ordination.  No  person  shall  be  admitted  to 
the  holy  order  of  deacon  under  23  years  of  age;  nor  to  the 
order  of  priest,  unless  be  is  34  complete;  and  none  shall  be 
ordained  without  a title,  that  is,  a nomination  to  some  cure  or 
beneflee,  and  he  shall  have  a testimonial  of  his  good  behaviour, 
for  three  years  past,  from  three  clergymen;  and  the  bishop 
■hall  examine  him,  and,  if  he  sees  cause,  may  refuse  him.  And 
before  he  is  ordained,  he  shall  take  the  oath  of  allegiance  and 
•opremacy  before  the  ordinary,  and  subscribe  the  thirty-nine 
articles. 

ORDINARY,  in  common  and  canon  law,  is  one  who  has  an 
ordinary  or  immediate  jurisdiction  in  ecclesiastical  causes  in 
•uch  a place. 

Ordinary  Seaman,  implies  one  who  can  make  himself  useful 
on  board, but  is  not  an  expert  or  skilful  sailor;  the  latter  being 
termed  an  able  seaman.  Able  seamen  have  consequently  more 
wages  than  the  ordinary. 

Skipti*  Ordinary,  are  those  which  being  laid  up  are  under 
the  direction  of  the  master  attendant. 

ORDINATE,  in  the  theory  of  Curves,  any  right  line  drawn 
from  a point  in  the  absciss  to  terminate  in  the  curve;  and  if 
drawn  perpendicularly  to  the  absciss,  it  is  called  a riyht  ordi- 
nate. It  is  a general  property  of  the  ordinates  of  a curve,  that 
when  perpendicular  to  the  axis  of  a line  of  the  second  order,  that 

is,  in  the  circle  and  conic  sections,  the  ordinates  arc  all 
bisected  by  that  axis,  making  the  sum  of  alt  the  ordinates  on 
one  side  equal  to  that  of  those  oo  the  other;  and  in  lines  of 
the  third  order,  where  a line  may  eot  the  curve  in  three  places, 
the  ordinate  on  the  one  side  is  always  equal  to  the  sum  of  the 
ordinates  on  the  other. 

ORDNANCE,  a genersl  name  for  all  sorts  of  great  guns 
used  in  war. — See  Cannon,  and  Plate  Oil  Mill,  kc. 

Ordnance.  Office  of,  sn  office  kept  within  the  Tower  of 
London,  which  superintends  and  disposes  of  all  Ibe  arms, 
instruments,  and  utensils  of  war,  both  by  sea  and  land,  in  all 
magazines,  ramsons,  and  forts  in  Great  Britain. 

ORES.  Metals,  when  found  in  ■ state  of  combination  with 
other  substances,  have  the  name  of  area.  They  are  in  general 
deposited  in  veins  of  various  thickness,  and  at  various  depths 
in  the  earth.  The  mode  of  obtaining  them  is  to  penetrate 
from  the  surface  of  the  earth  to  the  vein,  and  there  to  follow 

it,  in  whatever  direction  it  may  lie.  The  hollow  places  thus 
formed  are  called  miner,  and  the  men  employed  io  them  are 
denominated  mmera.  When  the  veins  are  at  a great  depth,  or 
extend  to  any  considerable  distance  beneath  the  surface  of  the 
earth,  it  is  necessary  at  intervals  to  make  openings  or  iknfts  to 
the  surface,  for  the  admission  and  circulation  of  the  air ; and 
also  to  draw  off  the  water  which  collects  at  the  bottom,  by 
means  of  drains,  pumps,  or  steam-engines,  as  the  situation  or 
circumstances  require.  After  the  metallic  ores  are  drawn  from 
the  mine,  they  in  general  go  through  several,  processes  before 
they  arc  in  a state  fit  for  use.  Some  of  them  arc  first  washed 
in  a running  water,  to  clear  them  from  earthy  particles.  They 
are  then  piled  together  with  combustible  substances,  and  burnt 
or  roasted,  for  the  purpose  of  ridding  them  of  the  sulphur  or 
arsenic  with  which  they  may  happen  to  be  combined,  and  which 
rises  from  them  in  a state  of  fnme  or  smoke.  Thus  having 
been  freed  from  impurities,  they  undergo  the  operation  of  melt- 
ing, in  furnaces  constructed  according  to  the  natore  of  the 
respective  metals,  or  the  uses  to  which  they  are  to  be  subse- 
quently applied.  See  Metals. 

ORFFYREUS'a  Wheel,  in  Mechanics,  is  a machine  so 
called  from  its  inventor,  which  he  imagined  to  be  a perpetual 
motion.  This  machine  consisted  of  a large  circular  wheel  or 
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drum,  twelve  feet  diameter,  and  fourteen  Inches  in  depth,  and 
very  light;  it  was  formed  of  an  assemblage  of  deals,  the 
intervals  between  which  were  covered  with  waxed  doth,  Ip 
order  to  conceal  the  interior  parts  of  it.  Tbc  two  extremities 
of  an  iron  axis,  on  which  it  turned,  rested  on  two  supports. 
On  giving  the  wheel  a slight  impulse  in  either  direction,  its 
motion  was  gradually  accelerated;  so  that  after  two  or  three 
revolutions,  it  required  so  great  a velocity  as  to  make  twenty- 
five  or  twenty-six  turns  in  a minute.  This  rapid  motion  it 
actually  preserved  during  the  space  of  two  months,  in  the 
chamber  of  the  landgrave  of  Hesse,  ihe  door  of  which  was 
kept  locked,  and  sealed  with  the  landgrave's  own  seal.  At 
the  end  of  that  lime  it  was  stopped,  to  prevent  the  wear  of  the 
materials.  The  professor,  who  had  been  an  eye-witness  to 
these  circumstances,  examined  all  the  external  parts  of  it,  and 
was  convinced  (bat  there  could  not  be  any  communication  be- 
tween it  and  any  neighbouring  room.  Orffyreus,  however,  was 
so  incensed,  that  he  broke  tbc  machine  in  pieces,  and  wrote  on 
the  wall,  that  it  was  the  impertinent  curiosity  of  professor 
Gravesandc  which  made  him  take  this  step.  The  prince,  who 
had  seen  the  interior  of  this  wheel,  being  asked  whether,  after 
it  had  been  in  motion  some  time,  there  was  any  change  observ- 
able in  it,  and  whether  it  contained  any  pieces  that  indicated 
fraud  or  deception,  answered  both  questions  in  the  negative, 
and  declared,  tliAt  the  maohine  was  of  a very  simple  con- 
struction. 

ORGAN,  in  general,  an  instrument  or  machine  designed  for 
the  production  of  some  certain  action  or  operation;  in  which 
sense  the  mechanic  powers,  machines,  and  even  the  veins, 
arteries,  nerves,  muscles,  and  bones  of  the  human  body,  may  be 
called  organs.  The  organs  of  sense  are  those  parts  of  the  body 
by  which  we  receive  the  impressions  or  ideas  of  external  ob- 
jects, being  commonly  reckoned  five,  the  eye,  ear,  nose, 
palate,  and  cutis.  See  Mammalia,  p.  613. 

Organ,  r wind  instrument  blown  hy  bellows,  and  containing 
numerous  pipes  of  various  kinds  and  dimensions,  and  ranlti- 
farious  tones  and  powers.  Of  all  musieal  instruments  this  is 
the  most  proper  for  the  sacred  purpose  to  which  it  is  most  ge- 
nerally applied,  in  all  countries  wherever  it  has  been  introduced. 
Its  structure  is  lofty,  elegant,  and  majestic  ; and  its  solemnity, 
grandeur,  and  rich  volume  of  tone,  have  justly  obtained  it  an 
acknowledged  pre-eminence  over  every  other  instrument.  Tho 
church  organ  consists  of  two  parts  ; the  main  body,  called  the 
reat  organ,  and  the  positive  or  little  organ,  which  forms  a 
uffet,  commonly  placed  before  the  great  organ.  The  size  of 
an  organ  is  generally  expressed  by  the  length  of  its  largest  pipe ; 
thus  they  say,  an  organ  of  8,  16,  32  feet,  kc.  The  organ  in  the 
cathedral  church  at  Ulm  in  Germany,  is  03  feet  high  and  28 
broad  ; Its  largest  pipe  is  13  inches  diameter,  and  it  has  16  pairs 
of  bellows. 

ORGANIC  Remains.  As  it  Is  fashionable  to  dignify  various 
departments  of  knowledge  and  human  speculation  with  Greek 
names,  the  researches  of  mankind  respecting  organic  remains 
have  received  the  pompons  name  Oryctoloejy,  Orvetology  ia 
then  the  science  which  teaches  the  oalnral  history  or  those  ani- 
mal and  vegetable  substances  which  are  dug  out  of  the  earth 
in  a mineralised  state.  In  the  following  slight  sketch  of  the 
history  of  these  substances  it  will  be  seen  that  the  remarkable 
situations  in  which  they  have  been  found,  and  the  extraordi- 
nary changes  which  they  have  undergone,  have  led  to  the  adop- 
tion of  various  contradictory  and  absurd  notions  respecting 
their  nature  and  origin ; which  have  been  corrected,  as  just 
ideas  have  been  obtained  respecting  the  formation  of  the  earth 
itself.  Xenophanes,  more  than  400  years  before  Christ,  was  led 
to  the  belief  of  the  eternity  of  the  universe,  by  discovering  the 
remains  of  different  marine  animals  imbedded  in  rocks  and  un- 
der the  surface  of  the  earth.  Herodotus  ascertained  the  exist- 
ence of  fossil  shells  in  the  mountains  of  Egypt,  and  was  there- 
by induced  to  conclude  that  the  sea  roust  have  once  covered 
those  parts.  In  the  pyramids  of  Egypt,  mentioned  by  this 
author,  and  which  has  been  built  at  so  early  a period  that  no 
satisfactory  accounts  could  be  derived  from  tradition  respecting 
their  erection,  the  atones  were  found  to  contain  tbc  remains  of 
marine  animals,  and  particularly  of  such  as  exist  no  longer  in 
a recent  state,  aud  differ  essentially  from  all  known  animals. 
These  were  supposed  by  Strabo,  who  saw  the  fragments  of 
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|)kw  stone*  lying  around  Hi  e pyramids,  to  l*>  the  pet  Hied  re- 
mains of  the  lentils  which  had  hern  used  for  food  by  the  woik- 
nirn.  Eratosthenes,  Xauthus  of  Lydia,  and  Strabo,  have  all 
noticed,  and  vnrioudy  commented  upon,  the  existence  of  animal 
remains  thus  wonderfully  preserved.  In  the  works  of  Pliny, 
many  fossil  bodies  are  mentioned  ; particularly  the  hucardia, 
resembling;  an  ox's  heart,  hot  which  was,  doubtless,  a east 
formed  in  a bivalve  shell , glossopetra,  bearing  the  form  of  a 
tongue,  and  supposed  to  fall  from  the  moon  when  in  its  wane  ; 
hammitet,  resembling  the  spawn  of  fish  ; horns  of  ammon,  re- 
fembliog  in  form  the  ram's  born  ; lepidotes,  like  the  scales  of 
fishes  ; mmonites.  bearing  a resemblance  to  the  seeds  of  pop- 
pies; brontia,  to  the  head  of  a tortoise;  spongites,  to  sponge  ; 
ph>  cites,  to  sea  weeds  or  rushes. 

The  fossil  remains  of  quadrupeds,  especially  those  of  the 
larger  kind,  are  such  as  must  necessarily  excite  the  attention 
and  wonder  of  every  curious  inquirer  into  natural  history.  In 
various  parts  of  this  country  have  been  found  the  remains  of 
elephants,  and  of  other  animals  of  considerable  magnitude.  In 
Ireland  have  been  found  the  remains  of  deer,  of  a sice  far  ex- 
ceeding any  now  known  ; and  in  Scotland  have  been  found  the 
remains  of  the  elk,  as  well  as  those  of  an  enormous  animal  of 
the  ox  kind,  but  larger  than  even  the  urus.  In  Prance,  Ger- 
many, and  Italy,  and  indeed  in  most  parts  of  Europe,  remains 
pf  large  animals  have  been  found  ; and  in  both  North  and  South 
America,  the  remains  of  enormous  unknown  animals  have  been 
discovered.  According  to  Pallas,  from  the  Tanais  to  the  conti- 
nental angle  nearest  to  America,  there  is  hardly  a river  in  this 
immense  space, especially  in  the  plains,  upon  the  shores  or  in  the 
bed  of  which  have  not  been  found  the  bones  of  elephants  and  of 
other  animals  not  of  that  climate.  From  the  mountains  by 
which  Asia  is  bounded,  to  the  frozen  shores  of  the  ocean,  all 
Siberia  is  filled  with  prodigious  bones  *,  the  best  ivory  (fossil) 
is  found  in  the  countries  nearest  to  the  arctic  circle,  is  well  as 
in  the  eastern  countries,  which  ate  much  colder  than  Europe 
under  the  same  latitude  ; countries  where  only  the  surface  of 
the  ground  becomes  thawed  during  summer-  The  number  of 
bones  which  have  been  discovered  of  the  rhinoceros  is  very 
considerable,  not  only  in  Siberia,  but  in  Germany,  and  in  other 
parts  of  Europe  ; and  in  the  opinion  of  St.  Fond,  founded  not 
only  on  the  discoveries  of  Pallas  and  others,  hot  on  his  own 
observations  made  on  the  immense  collection  of  Merck,  joined 
with  that  of  the  landsgrave  of  Hesse  Darmstadt,  are  of  the  spe- 
cies with  double  horns.  An  entire  body  of  an  animal  of  this 
species,  mill  possessing  the  skin,  fat,  and  muscles,  has  been 
dog  up  near  the  river  Willionl,  in  the  eastern  part  of  Siberia, 
from  under  a hill  which  is  covered  with  ice  the  greatest  part  of 
the  year.  St.  Fund  states,  in  confirmation  of  the  above  opinion, 
that  another  head  obtained  by  Pallas  from  Siberia,  one  exist- 
ing in  the  cabinet  of  the  elector  of  Manhelm,  and  another  in 
the  cabinet  of  Merck,  are  all  apparently  similar  to  the  head  of 
the  double-horned  rhinoceros  of  Africa. 

Much  remains  to  be  ascertained  with  respect  to  the  fossil 
remains  of  elephants,  of  which  considerable  numbers  have  been 
found  in  various  parts  of  England,  France,  (Germany,  and 
Italy  ; but  no  where  so  abundantly  as  in  Siberia.  In  America 
indeed  the  remains  of  enormous  unknown  species  of  this  ani- 
mal are  also  very  abundant.  There  appears  to  be  only  two 
species  of  elephants  now  in  existence:  one  (the  Asiatic)  being 
distinguished  by  its  grinders  being  divided  into  transverse  and 
nearly  parallel  plates,  and  the  other  (the  African)  having  these 
plates  disposed  in  loxeuge-like  forms.  The  elephantine 
remains  which  have  been  found  in  Siberia  have  been  supposed 
to  have  belonged  to  no  existing  species  ; for  though  tbe  teeth 
are  formed  of  plates  disposed  parallel  to  each  other,  as  in  the 
A mafic,  these  plates  are  said  to  he  thinner,  and  consequently 
more  numerous  ; but  this  distinction  is  by  no  means  established. 
The  remains  of  elephants  discovered  in  this  country,  seem 
referrihle,  in  most  instances,  to  the  Asiatic.  Tbe  remains  of  an 
animal  of  an  enormous  size  has  been  found  at  Paraguay,  at  no 
great  distance  from  the  river  Plata,  which  being  properly  ar- 
ranged, has  been  formed  into  a skeleton,  and  placed  in  a cabi- 
net of  natural  bistort  at  Madrid.  This  animal,  twelve  feet  in 
length  and  six  in  height,  is  distinguished  as  well  by  its  general 
form  as  by  the  largeness  of  its  claws. 

In  various  parts  of  Sootlaud,  and  of  France,  in  Tuscany, 


the  Veronese,  and  in  North  America,  have  been  found  fhe  floi* 
sil  remains  of  sonic  animal,  which  has  been  supposed  to  be  p 
variety  of  the  urus  of  Julius  Cmsar,  or  of  the  bison.  To  the  fos- 
sil remains  already  mentioned,  may  he  added  l lie  animal  inf  i- 
nitum of  Sy more  in  Languedoc;  the  enormous  stag  found  in 
the  mosses  of  lrelsod  ; the  gigantic  tapir,  found  at  the  bottom 
of  the  black  mountains  of  Langucdsc  ; the  hears,  of  two  spe- 
cies now  unknown,  found  in  Barrith ; and  the  numerous  snL 
mala,  of  unknown  species,  which  the  admirably  indefatigable 
Cuvier  la  perpetually  discovering,  in  that  mine  of  fossils,  the 
quarries  of  gypsum  near  Paris.  Of  the  mineral  remains  of  man, 
no  well-attested  instance  is  known.  In  a cavern,  indeed,  in 
Mcndip  Hills,  some  human  hones  have  been  found  investee! 
With  stalactite ; these  appear  to  be  but  comparatively  of  modern 
existence.  Scbeuchcer  published  an  essay  describing  a sup- 
posed skeleton  of  a man  ; which  was  undoubtedly  the  remains 
of  some  large  fish. 

ORGAN ICAL  DrscaipfiON  or  CliRut,  the  method  of 
describing  them  on  a plane  by  means  of  instruments,  ns  tbe 
compasses  and  ruler,  which  are  the  most  simple,  and  are  lh« 
only  instruments  admitted  into  plane  or  elements’ y geometry; 
but  other  instruments  have  been  invented  for  tire  description  of 
various  curves,  as  elliptic  compasses,  conchoid,  ellipse,  by  peri 
hula,  parabola,  Jkc. 

ORGANZINK,  in  Commerce,  a description  of  silk  usually 
imported  from  Italy  into  this  country.  It  is  of  the  utmost 
importance  to  the  manufacturer,  as  none  of  the  principal 
articles  could  be  fabricated  without  it ; and  the  Italians,  aware 
or  this,  lung  kept  the  art  of  throwing  it  a most  profound  secret. 
It  was  introduced  into  this  country  by  the  eoterprise  and  skill 
of  Messrs.  Thomas  and  John  Lombc. 

ORIBASIA,  a genus  of  plants  belonging  to  the  pentandria 
class,  and  in  the  natural  method  ranking  under  the  37th  order 
stellate. 

ORIENT,  the  east  or  eastern  point  of  the  horizon. — Orient 
Equinoctial,  that  point  of  the  horizon  where  the  sun  rises  when 
in  the  equinoctial. — Orient  Estital.  is  that  point  of  the  horizon 
where  the  sun  rises  in  tbe  middle  of  summer.  — Orient  Upbemnl, 
that  point  of  the  horizon  where  the  sun  rise#  In  the  middle  of 
winter. 

ORIENTAL,  any  thing  or  place  situated  to  the  eastward  of 
an  observer. 

ORIGANUM,  Olio  ANY,  or  Mnrjomm , a genes  of  plants 
belonging  to  the  didynamia  class,  and  in  the  natural  method 
ranking  under  tbe  4’id  order. 

ORIGINAL,  In  the  courts  of  King's  Bench,  the  usual  original 
writ  issued  in  the  actions,  as  for  action  of  trespass  upon  the 
case.  This  court  docs  not  issue  originals  in  actions  of  debt, 
covenant,  or  account,  kc.  whereas  the  Court  of  Common  Picas 
proceeds  by  original  in  all  kinds  of  actions  ; but  to  arrest  and 
sue  a party  to  outlawry,  it  is  used  in  both  cases. 

ORILLON,  In  Fortification,  is  a small  rounding  of  earth, 
faced  with  a wall,  raised  on  the  shoulder  of  those  bastions  that 
have  casemates,  to  cover  the  cannon  in  the  retired  flank,  and 
prevent  their  being  dismounted  by  the  enemy. 

ORIOLUR.  Oriole,  in  Ornithology,  a genus  belonging  to 
the  order  pic®.  These  birds  are  inhabitants  of  America, 
except  in  a few  instances:  they  are  a noisy  and  gregarious, 
frugivorous.  granivorous.  and  voracious  rare,  very  numerous, 
and  often  have  pensile  nests.  The  several  species,  which  are 
»ery  numerous,  since  Latham  describes  no  less  than  forty-five, 
seem  to  he  principally  distinguished  by  their  colour. 

ORION,  the  most  brilliant  constellation  in  the  heavens,  is 
highly  embellished  by  several  adjacent  constellations  of  great 
splendour;  and,  when  it  conies  to  the  meridian,  there  is  then 
shove  the  horison  the  most  splendid  view  of  the  celestial  bodies 
that  the  starry  firmament  affords  to  the  eye  of  the  beholders 
and  this  magnificent  exhibition  ia  visible  to  all  the  habitabld 
world,  because  tbe  equinoctial  passes  nearly  through  the  mid- 
dle of  the  constellation. — Boundaries  and  Content*:  N-  by  Tau- 
rus; E.  by  Monoceros;  S.  by  Lepus,  and  W.  by  Eridanus  and 
Taurus.  There  are  seventy-eight  stars  in  this  constellation, 
erx.  two  of  the  first  magnitude,  four  of  the  second,  four  of  the 
third,  sixteen  of  the  fourth,  fitc.  Orion  is  a paraiantelloo  of 
Ta  urus,  and  the  brilliant  Bcfelgeux,  on  his  right  shoulder,  of 
the  first  magnitude,  having  7°  21'  W'  N.  declination,  and  right 
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ascension  S6*  31'  17*.  appears  in  the  Easton  horizon  at  Lou- 
doo,  oo  the  R by  N.  point  of  the  compass,  and  rises  and  cul- 
minates for  the  fimt  day  of  every  month  in  the  year,  as  in  the 
following  Table : Me  rid.  Alt.  46°  60*  64'. 


Morth. 

Rises.  i 

Cclh.  || 

Month. 

Rtses.  { 

CCLM 

bo  Mi. 

bo.  mi. 

bo.  mi.  | 

bo.  mi. 

Isa. 

4 SO  A. 

10  57  A. 

Jalj 

4 27  M. 

It  1 *. 

F*b. 

2 IS  A. 

8 46  A.  I 

Asg- 

3 35  M. 

8 68  M. 

Mar. 

IS  25  A. 

6 50  A. 

ftept- 

IS  25  M. 

6 6ft  M. 

April 

10  SO  M. 

5 S A- 

Oft. 

10  SA  A. 

5 14  M. 

May 

ft  55  >1. 

J IS  A. 

No*. 

8 55  A. 

A 1M  M. 

June 

A 25  M. 

, 1 10  A. 

D»c. 

6 45  A. 

1 14  M. 

Orion's  River,  another  name  for  the  constellation  Bri- 

dantt* 

OKLE,  or  Orlet,  in  Architecture,  a fillet  under  the  ©role 
or  quarter-round  of  a capital ; when  it  i*  at  the  top  or  bottom 
of  a abaft.  It  is  called  cincture. 

ORLOP,  a platform  of  planks  laid  over  the  beams  in  the 
hold  of  a ship  of  war,  whereon  the  cables  are  usually  coiled. 
It  also  contains  (he  sail-rooms,  the  purser’*,  surgeon’*,  boat- 
swain's, and  carpenter’s  cabins,  and  the  several  otticcis*  store- 
rooms. In  three-deck  ships  the  secoud  and  lowest  decks  are 
sometimes  called  Orlops. 

ORNITHOGALUM  Latifolium  and  Umbellatcm,  are 
ornamental  plants,  and  are  often  cultivated  for  tbeir  beautiful 
flower.  The  season  for  planting  the  bolbs  is  about  the  month 
of  September. 

ORN1THOGALLUM,  Star  of  Bethlehem.  a genns  of  plants 
belonging  to  the  hexandria  class,  and  in  the  natural  method 
ranking  under  the  Khh  order,  coronariie. 

ORNITHOLOGY,  that  branch  of  Zoology  which  treats  of 
birds.  See  Bird.  Llnnarus.  whose  ornithology  we  have  fol-  : 
lowed,  arranges  the  whole  class  of  birds  under  six  orders,  ! 
according  to  the  different  figures  of  their  beaks,  sis.  Accipitrrs, 
as  eagfe*.  cultures,  and  hawks  ; upper  mandible  with  an  angu- 
lar projection.  2.  Picse,  as  crows,  jackdaws,  humming-birds, 
and  parrots  ; hill  compressed,  with  fert  formed  for  perching  ant! 
climbing.  3.  Anseres,  as  geese,  ducks,  gulls,  and  swans  ; bill 
covered  with  skin,  broad  at  the  tip,  some  with  and  some  with- 
out teeth.  4.  Grallte.  as  herons,  woodcocks,  and  ostriches; 
bill  roundish,  tongue  fleshy  : some  with  three,  some  with  four 
toes.  6.  Galliot,  as  peacocks,  pheasants,  turkeys,  and  com- 
mon fowls;  bill  convex,  upper  mandible  arched.  0.  Passeres, 
as  sparrows,  larks,  and  swallows  ; hills  conio,  and  sharp-pointed, 
lo  this  last  order  are  comprehended  pigeons. 

ORN1THOPUS.  a genus  of  plants  belonging  to  the  diadel- 
phia  class,  and  in  the  natural  method  ranking  under  the  33d 
order,  pupilionnrrav 

ORNITHORYNCHUS  vf.L  Paradoxoi,  the  bird  quad- 
ruped (rum  Now  South  Wales,  a singular  quadruped,  which  has 
not  vet  been  properly  classed  in  the  Linncan  system.  The  most 
remarkable  circumstance,  in  this  curious  animal,  is  the  great 
similarity  of  its  head  with  that  of  a duck;  the  under  part  of 
the  mandible  Having  its  margin  indented,  as  in  ducks;  and  the 
proper  instrument  for  chewing  being  situated  behind,  within 
the  cheeks. 

ORNU8  FRAXINU8,  the  ash  which  produces  manna. 

OROHANCHB,  a genus  of  plants  belonging  to  the  didyna- 
mi  a class,  and  in  the  natural  method  ranking  under  the  40th 
order,  persons  In*. 

OROBU8,  Bitter  Veteh,  a genus  of  plants  belonging  to  the 
dladelphia  class,  and  in  the  natural  method  ranking  under  the 
33d  order,  pupil ionaceir. 

ORONTIUM,  a genus  of  plants  belonging  to  the  hexandria 
class,  and  in  the  natural  method  ranking  under  the  second 
order,  piperitic. 

ORPHAN.  In  the  city  or  London  there  is  a court  of  reeord 
established  for  the  care  and  government  of  orphans. 

OR  PI  M ENT.  is  a mineral  substance,  of  lemon-yellow  colour, 
which  consists  of  arsenic  in  combiuntion  with  about  forty-three 
parts  of  sulphur,  and  is  about  thrice  as  heavy  as  water.  It  is 
found  both  in  a massive  and  crystallized  slate,  in  Natolia, 
Serviii,  Hungary,  Turkey,  and  some  other  countries.  In  the 
latter  stale,  the  crystals  are  so  confused,  that  their  figures 
cannot  vastly  be  determined.  The  orpiinent  of  commerce  is  an 


artificial  production,  and  is  chiefly  imported  from  different  parts 
of  the  Levant.  The  Turks  and  other  Orientals  use  it  in  the 
depilatories  which  serve  to  render  bald  the  top  of  the  head.  A 
very  beautiful  but  fugitive  pigment,  called  king's  yellow.  is  pre- 
pared from  this  mineral,  and  other  preparations  of  orpiment 
are  occasionally  used  by  painters,  and  also  by  dyers  and 
calico-printers.  The  whole  of  these,  however,  are  extremely 
poisonous. 

ORRERY,  an  astronomical  instrument  for  exhibiting  the 
motions  of  the  heavenly  bodies,  was  first  constructed  by  Grn-j 
ham,  bnt  its  name  is  derived  from  one  made  by  Rowley  for  the 
Earl  of  Orrery,  which  was  supposed  by  Sir  R.  Steel  to  be  the 
first  ever  constructed  ; and  he  therefore  gave  it  the  above  name 
in  honour  of  the  Earl,  and  attributes  the  invention  to  Mr.  Row- 
ley ; whose  name  it  ha*  ever  since  retained,  though  the  error 
on  which  it  was  adopted  has  long  been  corrected. 

ORRIS-ROOT,  is  the  root  of  a white-flowered  kind  of  iris, 
called  Florentine  Iru.  which  is  a native  of  Italy,  and  is  dis- 
tinguished by  having  two  flower*  on  each  stalk;  the  petals 
bearded,  and  the  leaves  sword-shaped.  In  a dried  state,  this 
root  is  well  known  on  account  of  its  grateful  odour,  which 
somewhat  approaches  that  of  the  violet.  It  is  consequently 
much  used  in  the  manufacture  of  hair  powder,  and  other  arti- 
cles Cor  which  an  agreeable  scent  is  required.  It  is  sometimes 
employed  in  medicine  as  a pectoral  or  expectorant,  and  some- 
times  in  dropsies.  In  a recent  stale  the  root  is  extremely 
acrid ; and,  w hm  chewed,  excites  in  the  mouth  a pongent 
taste,  which  continues  for  several  hours;  but  this  acrimony  »# 
almost  wholly  dissipated  by  drying.  Orris-root  is  chiefly  im- 
ported into  this  reentry  from  Leghorn. 

ORTHODROM1CS,  in  Navigation,  is  the  same  as  Great  Cir- 
cle  Sailing,  and  indicates  the  straight  or  shortest  distance, 
which  ran  only  be  in  tbc  arc  of  a great  circle. 

ORTHOGRAPHIC  Projection  of  thr  Sphere,  is  that 
protection  which  is  made  upon  a plane  passing  through  the 
middle  of  the  sphere,  by  an  eye  placed  vertically  at  an  infinite 
distance. 

ORTHOGRAPHY,  that  part  of  grammar  which  teaches  the 
nature  and  affections  of  letters,  and  the  ju*l  method  of  spelling 
or  writing. 

ORTHOGRAPHY,  in  Geometry,  the  art  of  drawing  or 
delineating  llie  fore  right  plan  of  any  object  Rod  of  expressing 
the  height*  or  elevaton*  of  each  part.  IM* called  orthography, 
from  its  determining  tliiugs  by  perpeodictlar  hues  falling  ou 
the  geometrical  plane. 

Orthograpmy,  in  Architecture,  the  elevation  of  a building. 

Orthography.  Srt  PaiupecTi  vi. 

ORTlVE,  or  Eastern  Amplitude,  in  Astronomy,  is  an  arch 
of  the  horizon  intercepted  between  the  place  where  a star  rises 
and  the  east  point  of  the  horizon. 

ORTgLaN.  See  Emskriza. 

ORYZA,  Rice,  n genus  of  the  dyginia order,  in  the  hexandria 
class  of  plants  ; and  in  the  natural  method  ranking  under  the 
4th  order,  gramina.  There  is  but  one  species,  namely,  the  saliva 
or  common  rice.  This  plant  is  greatly  cultivated  in  most  of 
the  Eastern  countries,  where  il  is  the  chief  support  of  the  inha- 
bitants; and  great  quantities  of  il  st  brought  into  England  and 
other  European  countries  every  year,  where  it  I*  much  esteem- 
ed for  puddings,  tic.  it  being  too  tender  lo  be  produced  in  lbc«e 
northern  countries  without  the  assistance  of  artificial  beat : but 
from  some  seeds  which  Were  formerly  sent  to  Carolina,  there 
have  been  great  quantities  produced,  and  it  is  found  to  succeed 
there  as  well  as  in  the  Eastern  countries.  It  has  been  cultivated 
with  advantage  in  Lombardy  id  Italy;  hut  the  stagnant  water 
in  which  il  grows  being  injurious  to  health,  the  government 
does  not  permit  the  extension  of  the  cultivation  to  new  lands. 

OSCILLATION,  in  Mechanics,  vibration,  or  the  reciprocal 
ascent  and  descent  of  a pendulum. 

Axis  of  Oscillation,  is  a right  line  passing  through  the 
point  of  suspension  parallel  to  the  horizon. 

Centre  of  Oscillation,  Is  that  point  in  a vibrating  body  Into 
which,  if  all  the  matter  of  the  body  were  collected,  the  vibra- 
tions would  be  performed  in  the  same  time. 

OSCULATION  in  the  theory  of  Curves,  denotes  the  contact 
between  any  ‘curve  and  its  usculatory  circle ; oi  that  circle 
which  has  the  same  curvature  as  the  curve  at  thegiveu  point  of 
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osculation.  If  A C be  the  e vo- 
lute of  the  involute  curve  AEP, 

■ nd  the  tangent  C E the  radios 
of  curvature  at  the  point  E.  with 
which  and  the  centre  C,  if  the 
circle  BEG  be  described,  this 
circle  is  said  to  osculate  or  kiss 
the  curve  AEP,  in  the  point  E ; 
which  point  E is  called  the  point 
of  osculation;  CE  the  oscula- 
tory  radius,  or  radius  of  curva- 
ture : the  otrelo  B B G the  osculalory  circle ; ami  the  evolote 
A C the  locus  of  all  the  centres  of  the  osculatory  circles. 

Point  of  osculation  is  also  used  to 
denote  the  concourse  of  two  branches 
of  a curve  that  touch  each  other : 
which  differs  from  a cusp  or  point  of 
retrocession,  in  ibis,  that  in  the  latter 
case,  although  it  forma  a point  of 
concourse,  the  curve  terminates  there ; 
whereas  in  a point  of  osculation,  the 
curve  does  not  terminate,  but  is  con- 
tinued on  both  sides.  Thus,  in  the 
annexed  figure,  A is  a point  of  retro- 
cession. and  B a point  of  osculation. 

OSCULATORY  Circle,  or  Kissing  Circle,  is  the  same  as 
tbe  circle  of  curvature;  sucb  is  the  circle  B E G in  the  prece- 
ding figure,  article  Osculation. 

OSIER,  a very  valuable  shrub,  of  the  salix  viminales,  used 
principally  in  basket-making. 

OSMIUM.  A new  metal  lately  discovered  by  Mr.  Tenant 
among  platina.  and  thus  called  by  him  from  the  pungent  and  pe- 
culiar smell  of  its  oxide.  Pure  metal,  previously  heated,  did 
not  appear  to  be  acted  upon  by  acids.  Heated  in  a silver  cup 
with  caustic  alkali,  it  combined  with  it,  and  gave  a yellow 
solution  similar  to  that  from  which  it  was  procured.  From  this 
solution  acids  separate  the  oxide  of  osmium. 

OS M UN  DA,  Aloonwort,  a genus  of  plants  belonging  to  the 
cryptogsmia  class. 


OSSIFICATION.  The  deposition  of  the  phosphate  and 
carbonate  of  lime  on  the  soflsolids  of  animal  bodies,  as,  on  the 
lungs,  liver,  heart,  be. 

OSTENSIYB  Dcmonstration,  is  a direct  geometrical  de- 
monstration, in  contradistinction  to  an  apogogica!  one,  or  that 
which  depends  upon  a rntnelio  ad  abturdum. 

OSTRACTION,  Tnmk-fuk,  a genus  of  fishes,  of  tbe  order 
naotes;  the  generic  character  is,  teeth  pointing  forwards, 
cylindrie.  rather  blunt;  body  mailed  by  a bonv  covering. 

OSTRBA,  tbe  Oyster,  in  Zoology,  a genus  belonging  to  the 
order  of  vermes  tcstacca.  There  are  ihirtv-one  species,  prin- 
cipally distinguished  by  peculiarities  in  their  shells.  Tbe  com- 
mon oyster  is  reckoned  an  excellent  food,  and  is  eaten  both 
raw  and  variously  prepared.  The  oyster  differs  from  the  mus- 
cle in  beiog  utterly  unable  to  change  its  situation.  It  is  entirely 
without  a tongue,  which  answers  tbe  purpose*  of  an  arm  in  the 
other  animal,  but  nevertheless  is  often  attached  very  firmly  to 
any  object  ft  happen*  to  approach.  Oysters  usually  cast  their 
spawn  in  May,  which  at  first  appears  like  drops  of  candle- 
grease.  and  sticks  to  any  hard  substance  it  falls  upon.  These 
are  covered  with  a shell  in  two  or  three  days;  and  in  three 
years  the  animal  is  large  enough  to  be  brought  to  market.  As 
they  invariably  remain  in  the  places  where  they  are  laid,  and 
us  they  grow  without  any  other  seeming  food  than  the  afflux  of 
•ea-water,  it  is  the  custom  at  Colchester,  and  other  parts  of 
England,  where  the  tide  settles  in  marshes  on  land,  to  pick  up 
great  quantities  of  small  oysters  along  the  shore,  which,  when 
first  gathered,  seldom  exceed  the  sixe  of  sixpence.  These  are 
deposited  in  beds  where  the  tido  comes  in,  and  in  two  or  three 
years  grow  to  a tolerable  sixe-  They  are  said  to  he  belter 
tasted  for  being  thus  sheltered  from  the  agitations  of  the  deep; 
and  a mixture  of  fresh  water  entering  into  these  repositories, 
is  said  to  improve  their  flavour  and  inorease  their  growth  and 
fatness.  The  oysters,  however,  which  are  prepared  in  this 
manner,  are  by  no  means  so  large  as  those  found  sticking  to 
rocks  at  fhc  bottom  of  tbe  sea,  usually  called  rook-oysters. 
These  are  sometimes  found  as  broad  as  a plate,  and  are 


admired  by  some  as  excellent  food.  But  what  is  tbe  site  of 
these  compared  to  the  oysters  of  the  East  Indies,  some  of 
whose  shells  have  been  seen  two  feet  over  ? The  oysters  found 
along  the  coast  of  Coromandel,  are  capable  of  furnishing  a 
plentiful  meal  for  eight  or  ten  men ; but  it  seems  universally 
agreed  that  they  are  do  way  comparable  to  ours  for  delicacy  of 
flavour. 

OTACOUSTIC,  a name  sometimes  given  to  a hraring  trum- 
pet and  other  instruments  for  improving  the  sense  of  hearing. 

OTIS,  the  Btuimrd,  in  Natural  History,  a genns  of  birda  of 
the  order  gallina.  Gmetin  mentions  eleven  species,  and 
Latham  nine.  We  shall  notice  only  the  following  The  great 
bastard,  found  in  the  plains  of  Europe,  Asia,  and  Africa,  but 
has  never  been  observed  in  the  New  Continent.  In  England 
it  is  ocrssionally  met  wiih  on  Salisbury  Plain,  and  in  the  wolds 
of  Yorkshire,  and  formerly  was  not  uncommonly  seen  in  flocks 
of  forty  or  fifty.  It  is  the  largest  of  British  land  birds,  weigh- 
ing often  twenty-five  or  thirty  pounds.  It  runs  with  great 
rapidity,  so  as  to  escape  the  pursuit  of  common  dogs,  bat  falls 
speedily  a victim  to  the  greyhound,  which  often  overtakes  it 
before  it  lias  power  to  commence  it*  flight,  the  preparation  for 
which,  in  this  bird,  is  slow  and  laborious.  The  female  lays 
her  eggs  on  the  bare  ground,  never  more  than  two  in  comber, 
in  a hole  scratched  by  her  for  the  purpose;  and  if  these  are 
touched  or  soiled  during  her  occasional  absence,  she  immedi- 
ately abandons  them.  The  male  is  distinguished  by  a large 
pouch,  beginning  under  the  tongue,  and  reaching  to  the  breast, 
capable  of  holding,  according  to  Linnaeus,  seven  quarts  of 
water.  This  is  sometimes  useful  to  the  female  during  incu- 
bation, and  to  the  young  before  they  quit  their  neat ; and  it 
has  been  observed  to  be  eminently  advantageous  to  the  male 
bird  himself,  who  on  being  attacked  by  birds  of  prey,  has  often 
discomfited  his  enemies  hy  the  sudden  and  violent  discharge 
of  water  upon  them.  These  birds  are  solitary  and  shy,  and 
feed  principally  upon  grasses,  worms,  and  grain.  They  were 
formerly  much  hunted  with  dogs,  and  considered  as  supplying 
no  uninteresting  diversion,  They  swallow  stone*,  pieces  of 
metal,  and  other  hard  substances.  Buffon  states  that  one  was 
opened  by  the  academicians  of  France,  which  contained  in  its 
stomach  ninety  doubloons,  and  various  stones,  all  highly 
smoothed  by  tbe  attrition  of  the  stomach.  The  little  bustard 
is  met  with  in  ruapy  parts  of  Europe,  particularly  in  Fr«nec, 
where  it  is  taken  by  nets.  It  is  rarely  seen  in  England,  is  shy 
and  cunning ; if  molested,  will  fly  about  two  hundred  paces, 
and  then  run  so  fast  that  a man  cannot  overtake  it.  Its  flesh 
is  like  that  of  the  great  bustard,  rich  and  delicate,  and  it  would 
appear  worth  while  to  attempt  tbe  domestication  of  both 
these  birds. 

OTTER.  See  Mustrla. 

OUNCE,  a little  weight,  Ihe  sixteenth  part  of  a pound 
avoirdupois,  and  the  twelfth  part  of  a pound  troy ; the  ounce 
avoirdupois,  is  divided  into  eight  drachms,  and  the  ounce  troy 
into  twenty  pennyweights. 

OuKce.  See  Feus. 

OUTFIT,  implies  the  expenses  of  equipping  a ship  out  for 
sea. 

OUT  or  Trim,  the  state  of  a ship  when  she  is  not  properly 
balanced  for  the  purposes  of  navigation,  which  may  be  occa- 
sioned by  a defect  in  the  rigging,  or  in  the  stowage  of  the  hold. 

OUTLAWRY,  the  punishment  of  a person  who  being  called 
into  law.  and  lawfully  sought,  according  to  the  usual  forms, 
does  contemptuously  refuse  to  appear.  The  effect  of  being 
outlawed  at  the  suit  of  another,  in  a civil  esse,  is  the  forfeiture 
of  all  the  outlaw’s  goods  and  chattels  to  the  king,  and  the  pro- 
fits of  his  lands  while  the  outlawry  is  in  force. 

OUTLICKBR,  a small  piece  of  timber  made  fast  to  tbe  top 
of  the  poop,  and  standing  out  right  astern. 

OUTRIGGER,  a strong  beam  of  timber,  of  which  there  are 
several,  fixed  on  the  side  of  a ship,  and  projecting  from  it,  in 
order  to  secure  the  masts  in  tbe  act  of  careening,  by  counter^ 
acting  the  strain  it  suffers  from  the  effort  of  the  careening 
tackles,  which  being  applied  to  the  mast  head,  draw  it  down- 
wards, so  as  to  act  upon  the  vessel  with  the  power  of  a lever, 
whose  fulcrum  is  in  her  centre  of  gravity. 

Outrigger,  is  also  a small  boom,  occasionally  used  in  tho 
tops,  to  thrust  out  the  breast  backstays  to  windward,  in  order 
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to  increase  the  angle  of  tension,  and  thereby  give  an  additional 
security  to  the  topmast.  It  is  usually  furnished  with  a tackle 
at  its  inner  end,  communicating  with  one  of  the  topmast 
shrouds,  and  has  a notch  on  the  outer  end  to  contain  the  back- 
stay, and  keep  it  steady  therein.  As  soon  as  the  backstay  is 
drawn  tight  by  uiemisof  its  taekles  in  the  chains,  the  outrigger 
is  applied  aloft,  which  it  forces  out  to  windward,  beyond  the 
circle  of  the  top,  so  as  to  increase  the  angle  which  the  mast 
makes  with  the  backstay,  and  accordingly  enables  the  latter 
the  better  to  support  the  former.  This  machine  is  sometimes 
applied  without  any  tackle  ; it  is  then  thrust  out  to  its  usual  dis- 
tance beyond  the  top  rim,  wherein  it  is  securely  fastened  ; after 
which,  the  backstay  is  placed  in  the  notch,  and  extended  below. 

OUTWARD,  in  Navigation,  implies  out  of  the  port,  or  king- 
dom, as,  “ the  outward-bound  ships,  as  by  my  last  letter." 

OUTWORKS,  in  Fortification,  all  those  works  made  witb- 
oalsJde  the  ditch  of  a fortified  place,  to  cover  and  defend  it. 
Ootwoiks,  called  also  advanced  and  detached  works,  are  those 
which  not  only  serve  to  cover  the  body  of  the  place,  but  also 
to  keep  the  enemy  at  a distance,  and  protect  his  taking 
advantage  of  the  cavities  and  elevations  usually  found  in  the 
places  about  the  counterscarp,  which  might  serve  them  either 
as  lodgments,  or  as  ridcaux,  to  facilitate  the  carrying  on  their 
trenches,  and  planting  their  batteries  against  the  place;  such 
are  ravelines,  teuaille*.  born-works,  velopes,  crown-works,  Ac. 

OVAL,  an  oblong  curvilinear  figure,  having  two  unequal  dia- 
meters, and  bounded  by  a carve  line  returning  into  itself.  Un- 
der this  general  definition  of  an  oval  is  ineluded  the  ellipse, 
which  is  a regular  oval ; and  all  other  figures  which  resemble 
the  ellipse,  though  without  possessing  its  properties,  are  classed 
under  the  saute  general  denomination. 

We  have  shewn  under  the  article  Ellipse,  different  mechanical 
methods  of  describing  ellipses ; and  we  shall  therefore  onlv 
give  in  this  place  a practical  method  of  describing  an  oval, 
which  to  the  eye  very  much  resembles  the  conical  ellipse  ; this 
is  as  follows Set  the  given  length  A U 
at  right  angles  to  the  breadth  C D,  so 
that  they  bisect  each  other  perpendi- 
cularly at  B ; with  the  centre  C and 
radius  A E describe  an  arc  to  cross 
A B,  in  F and  G.  and  with  the  radii 
AF  and  BC.  describe  two  little  arcs, 
and  H I and  K L for  the  smaller  ends 
of  the  oval ; and  then  with  centres  C and  P,  and  radios  C D, 
describe  Hie  arcs  H C K and  I D L,  for  the  flatter  or  larger  arcs 
of  the  figure. 

OVERBLOW',  is  when  the  wind  blows  so  very  hard  that 
the  ship  can  bear  no  top-sails. 

OVERBOARD,  the  state  of  being  thrown  oot,  or  the  act 
of  falling  from  a ship  or  boat  into  the  water  on  which  she 
swims;  as,  there  is  a man  overboard, — he  threw  her  guns 
overboard.  Sen* 

Overcast  Staff,  a scale  or  measure,  employed  by  ship- 
wrights to  determine  the  difference  between  the  curves  of 
those  timbers,  which  are  placed  near  the  greatest  breadth, 
and  those  which  are  situated  near  the  extremities  of  the  koel, 
where  the  floor  rises  and  grows  narrower- 

OVERGROWN,  is  said  of  the  sra  when  the  surges  and 
billows  arc  unasually  high;  but  when  the  waves  are  no  more 
than  commonly  high,  it  is  called  a rough  sea. 

OVERHAULING,  the  act  of  opening  and  extending  the 
several  parts  of  a tackle  or  other  assemblage  of  ropes,  com- 
municating with  blocks  or  dead-eyes,  so  that  they  may  be 
again  placed  in  a statu  of  action. 

Overhauling,  also  implies  an  examination  of  a ship,  per- 
son, or  thing.  One  ship  is  said  to  overhaul  another,  when 
she  gains  fast  upon  her  in  cbace. 

OVERMASTED,  the  stale  of  a ship  whose  masts  are  too 
high,  or  too  heavy,  for  the  weight  of  her  keel  to  counterbalance. 

OVERRAKE,  when  a ship  rides  at  anchor  in  a head  sea, 
the  waves  of  which  frequently  break  in  upon  her.  they  arc  said 
to  overtake  her. 

OVERSEERS  or  the  Poor.  By  43  Eliaabeth,  c.  2,$  1.  the 
churchwardens  of  every  parish,  or  two  substantial  householders, 
to  be  nominated  yearly  within  fourteen  days  after  the  25th 
of  March,  under  the  hand  and  seal  of  two  justices  of  the  peace 


of  the  county,  shall  be  overseers  of  the  same  parish.  In  gene- 
ral, all  persons  are  liable  to  serve,  with  some  exceptions  as  to 
peers  of  the  realm,  clergymen,  parliament  men.  attorneys, 
practising  barristers,  the  president  and  members  of  the  college 
of  physicians,  surgeons,  and  apothecaries  free  of  the  hall ; 
dissenting  ministers,  prosecutors  of  felons  having  a Tyburn 
ticket,  and  soldiers  actually  serving  in  the  militia.  In  exten- 
sive parishes,  a great  number  of  overseers  are  appointed  under 
13  and  14  Charles  11,  c.  12,  § 21 ; and  by  17  George  II.  c.  38, 
if  overseer  dies,  removes,  or  becomes  insolvent,  the  justices 
may  appoint  another,  and  their  appointment  is  subject  to 
appeal  to  the  sessions.  By  43  Elizabeth,  c.  2,  i 2,  overseers 
shall  within  fourteen  days  after  the  appointment  of  new  ones, 
deliver  to  them  an  account  to  be  allowed  by  two  justices,  and 
pay  over  balances  due  from  them,  which,  if  not  paid,  may  be 
levied  by  distress,  and  the  party  committed  to  prison  by  the 
justices  until  the  balance  is  paid,  and  the  account  delivered  in; 
and  by  17  George  II.  c.  38,  the  account  is  to  be  verified  by 
oath.  If  be  removes,  the  overseer  is  to  account  in  like  man- 
ner. If  he  dies,  his  executors  have  forty  days  to  account,  and 
must  pay  the  balaooe  before  any  other  debts.  Their  doty  con- 
sists in  raising  the  poor's-rates,  taking  care  of  the  poor,  giving 
relief  to  casual  poor,  and  removing  improper  persons  who  have 
become  actually  chargeable  and  have  no  legal  settlement.  They 
are  also  to  bind  out  the  children  of  poor  persons,  and  in  that 
case  the  infant  parish  apprentice  and  his  roaster  cannot  vacate 
the  indentures  without  the  overseers.  They  are  also  to  pro- 
cure orders  of  maintenance  of  bastards  to  be  made,  and  bonds 
to  be  taken  from  the  reputed  father  to  indemnify  the  parish.  It 
has  been  usual  for  overseers  in  those  cases,  instead  of  taking  a 
bond  of  indemnity,  to  acoept  of  a sum  of  money,  and  discharge 
the  father.  But  this  has  been  lately  held  to  be  illegal,  because 
it  gives  the  overseers  ao  interest  to  procure  the  death  of  the 
child.  In  cases  of  removal  also,  overseers  should  be  careful 
not  to  execute  the  order  in  a harsh  and  improper  manner,  for 
if  a person  die  in  conseouence  of  a removal  at  a time  of  sick- 
ness, the  overseer  may  be  guilty  of  murder,  and  liable  to  an 
indictment.  Overseers  also  should  not  improperly  conspire  to 
force  persons  who  are  with  child  of  bastards,  to  marry  and 
relieve  the  parish,  for  this  also  is  indictable.  By  17  George  II. 
c.  38.  if  any  person  shall  be  aggrieved  by  any  thing  done  or 
omitted  by  the  cborchwardens  and  overseers,  or  by  any  of  his 
majesty’s  justices  of  the  peace,  he  may,  giving  reasonable 
notice  to  the  churchwardens  or  overseers,  appeal  to  Ihe  next 
grneral  or  quarter  sessions,  where  the  same  shall  be  heard,  or 
finally  determined  ; but  if  reasonable  notice  be  not  given,  then 
they  shall  adjourn  the  appeal  to  the  next  quarter  sessions ; and 
the  court  may  award  reasonable  costs  to  either  party,  as  they 
may  do  by  8th  and  Oth  William,  io  case  of  appeals  concerning 
settlements.  Sat  Poor.  By  43  Elisabeth,  c.  2,  $ 2,  they  forfeit 
20r.  on  neglecting  to  meet  io  the  vestry  one  Sunday-  in  the 
month  ; and  by  13  and  14  Charles  II.  e.  4.  forfeit  £5  for  refus- 
ing relief  to  a person  duly  removed  by  warrant  of  two  justices. 
By  0 George  III.  c.  37,  ^ 7,  they  are  to  forfeit  10s.  or  20s.  for 
payine  the  poor  in  bad  money. 

OVERSETTING,  the  act  of  turning  any  thiog  upside  down: 
also  the  movement  of  a ship  when  her  keel  turns  upwards; 
which  misfortune  happens  either  by  bearing  too  much  sail,  or 
by  grounding  her  so  that  she  falls  on  one  sid*. 

OVERT,  the  same  with  open.  Thus  an  overt  act  signifies 
an  act  which,  in  law,  must  be  clearly  proved ; and  such  as  is 
to  be  alleged  in  every  indictment  for  high  treason. 

OVIS,  i Skerp,  a genus  of  the  order  pccora,  usually  the  most 
timid  of  quadrupeds.  When  sheep,  however,  have  an  eaten- 
sive  range  of  pastore,  and  are  left  in  a considerable  degree  to 
depend  upon  themselves  for  food  and  protection,  they  exhibit 
more  respectability  of  character.  A ram  has  been  seen  in 
these  circumstances  to  attack  and  beat  off  a large  and  formid- 
able dog.  and  even  a bull  has  been  felled  by  a stroke  received 
between  his  eyes,  as  be  was  lowering  bis  head  to  receive  his 
adversary  on  bis  boms,  and  toss  him  into  the  air.  WThen 
individual  efforts  are  unequal  |o  the  danger,  sheep  will  unite 
their  exertions,  placing  the  females  and  their  young  in  the 
middle  of  an  irregular  square;  the  rams  will  station  themselves 
so  as  to  present  an  armed  front  on  every  side  to  the  enemy, 
and  will  support  their  ranks  in  the  crisis  of  attack,  harassing 
9 F 
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tbe  too  by  the  most  fbnnidi^  and  sometimes  total  blow*. 
Sheep  display  considerable  iifsdty  in  the  selection  of  their 
food,  and  in  the  approach  of  itonns  they  perceive  the  indi- 
cation > with  accurate  precision,  and  retire  for  shelter  always 
to  the  apot  Which  t*  best  able  to  aford  it.  The  domestic  sheep 
la  scarcely  ever  fonnd  (excepting  in  temperate  latitudes)  in  a 
State  approaching  to  perfection.  In  hot  regions  its  wool  dege- 
nerates into  a species  of  hair,  and  in  rigid  climates,  though  the 
wool  is  fine  at  the  root,  it  is  coarse  towards  the  surface. 

OWNER,  the  proprietor  of  any  thing,  as  of  a ship,  by  whom 
ahe  is  freighted  to  the  merchant  for  a sea  voyage. 

OX,  in  Zoology,  is  a generic  term,  synonymous  with  Bos, 
including  boih  the  male  and  female.  Few  species,  however,  of 
this  tribe  appear  to  be  really  distinct.  Their  variations  arise 
from  climate,  domestication,  and  other  causes,  which  it  would 
be  tedious  to  enumerate.  In  modern  langusec,  the  word  ox  ia 
confined  to  the  male  species  of  neat  cattle  that  have  undergone 
mutilation  by  the  hands  of  man.  In  this  sense,  the  animal  is 
too  well  known  to  reunite  anr  particular  description,  either  of 
its  natural  history,  its  formation,  or  its  utility. 

OXALATES.  Compounds  of  salifiable  bases  with  fbe 
oxalic  acid. 

OXALIC  ACID.  This  acid,  which  abounds  in  wood  sorrel, 
and  which,  combined  with  a small  portion  of  potash,  as  it  exists 
in  that  plant,  has  been  sold  under  the  name  of  salt  of  lemon, 
to  be  used  as  substitute  for  the  juice  of  that  fruit,  particularly 
for  discharging  ink  spots  and  iron-mould*,  was  long  supposed 
to  be  snalogous  to  that  of  tartar.  The  oxalic  acid  is  a good 
test  for  detecting  lime,  which  it  separates  from  all  ihe  other 
adds,  unless  they  are  present  in  excess.  It  baa  likewise  a 
greater  affinity  for  lime  than  for  any  other  of  the  bases,  and 
forma  with  it  a pwlvenatent  insoluble  salt,  not  decomposable 
except  by  fire,  and  turning  syrup  of  violets  green.  Oxalic 
add  acts  as  a violent  poison  when  swallowed  in  the  quantity  of 
two  or  three  drachms  ; and  several  fatal  accidents  have  lately 
occurred,  in  consequence  of  its  being  improperly  sold  instead 
of  Epaom  salts.  The  immediate  rejection  from  the  stomach  of  , 
this  add,  by  an  emetic,  aided  by  copious  draughts  of  warm 
water  containing  bicarbonate  of  potash,  or  soda,  or  ehatk,  or 
carbonate  of  magnesia,  are  the  proper  remedies.  The  stomach 
pump  has  of  late  been  successfully  used  in  discharging  this 
poison.  See  SvaiNoe. 

OX-EYE.  a small  clond  or  meteor,  seen  at  the  Cape  of 
Good  Hope,  which  presages  a dreadful  storm.  It  appears  at 
first  in  the  form  or  sue  of  an  ox'a  eye,  bat  descends  with  sueh 
celerity,  that  it  seems  suddenly  to  overspread  the  whole  hemi- 
sphere, and  at  the  same  time  forces  the  air  with  such  violence 
that  ship*  are  sometimes  scattered  several  ways,  some  directly 
contrary,  and  many  sunk  downright. 

OXtlANG,  or  Oxoate,  is  generally  taken,  in  onr  old  law 
books,  for  fifteen  acres,  or  as  much  ground  as  a single  ox  can 
plough  in  • year. 

OXIDATION.  The  process  of  converting  metals,  or  other 
substances,  into  oxides,  by  combining  with  them  a certain  por- 
tion of  oxygen.  It  differs  from  acidification,  in  the  addition  of 
oxygen  not  being  sufficient  to  form  an  acid  with  the  substance 
•xtded. 

OXIDE,  Carbonic.  When  a mixture  of  purified  charcoal 
and  oxide  of  iron  or  sine  is  exposed  to  a strong  heat  in  an  iron 
retort,  the  metallic  oxide  is  gradually  reduced,  and,  during  the 
reduction  a great  quantity  of  gas  is  evolved.  This  gas  is  a 
mixture  of  carbonic  acid  gas,  and  another  which  burns  with  a 
blue  flame.  This  last  is  carbonic  oxide. 

Oxides.  Substances  combined  with  oxygen,  without  being 
in  the  state  of  acid. 

OXYDE.  or  Oxide,  a chemical  term  denoting  a very 
numerous  class  of  bodies,  formed  by  the  union  of  certain  bases, 
with  a smaller  proportion  of  oxygen  than  what  is  necessary 
for  their  conversion  into  acids,  Metals  oxydise  by  combustion, 
eolation  in  acids,  and  exposure  to  the  air,  rain,  Ac.  as  in  tbo 
ease  of  rust  of  Iron,  which  ia  an  oxide. 

OXYGEN,  ia  a constituent  part  of  the  atmospheric  air,  of 
water,  of  acids,  and  of  all  bodies  of  the  animal  and  vegetable 
kingdoms ; combined  with  Hght  and  heat,  and  as  oxygen  g«s, 
it  approaches  nearest  to  parity.  Oxygen  is  only  known  in 
c^mbiBation  with  about  bodies  and  baa  cot  been  obtained 


alone.  When  absorbed  by  combustible  bodies,  It  converts 
them  into  acids.  It  is  necessary  to  combustion,  uniting  itself 
always  to  bodies  which  burn,  augmenting  their  weight,  and 
changing  their  properties.  It  is  oecessary  also  to  the  respira- 
tion of  animals.  To  procure  oxygen  gas,  a quantity  of  man- 
ganese is  produced  into  a glass  retort,  fornfehed  with  a ground 
stopper;  a quantity  of  oil  of  vitriol  (sulphuric  acid.)  sufficient 
1o  moisten  the  manganese,  is  added,  and  they  are  mixed  toge- 
ther by  mesas  of  a glass  rod  ; the  bottom  of  the  retort  ia  then 
gently  heated  hy  means  of  a lamp,  and  the  extremity  of  Its  neck 
introduced  under  an  inverted  cylinder,  filled  with  water  in  the 
hydro-pneumatic  apparatus.  Globules  of  gaa  will  soon  rise 
through  the  water  ; the  first  portions  collected  must  be  thrown 
away,  being  principally  the  common  air  contained  In  the  re- 
tort; when  a quantity  equal  to  the  capacity  of  the  retort  has 
been  thus  disposed  of,  the  remainder  may  be  preserved  for  use. 
There  are  many  other  modes  of  obtaining  oxygen  gas;  the 
same  manganese,  heated  to  redness  in  an  iron  tube,  such  as  a 
gun-barrel,  the  touch-hole  of  which  is  closed,  will  afford  a con- 
siderable quantity  of  the  substance,  which  may  be  oolleetrd  by 
means  of  a tube  fastened  into  the  neck  of  the  barrel,  and  hav- 
ing its  extremity  in  the  hydro- pneumatic  apparatus.  Nitre 
heated  strondy  in  a porcelain  retori,  gives  off  oxygrn  gaa ; 
puoe- coloured  or  red  oxide  of  lead  offers  a simitar  result ; and 
from  any  of  the  salts  called  hyper-oxymuriates,  oxygen  is  pro* 
cured  by  a dull  red  beat ; a retort  of  glass  may  be  employed  in 
the  process;  and  a eharcoat  fire  in  a small  chafing-dish.  One 
hundred  grains  of  the  hyper-oxynturiate  of  potassa,  afford 
about  one  hundred  and  fourteen  cubical  laches  of  oxygen  gas, 
under  common  circumstances.  Oxygen  gas  may  be  procured  in 
the  hydro-pneumatic  apparatus  from  ainc  or  iron  filings,  by 
means  of  oil  of  vitriol  diluted  with  eight  times  its  weight  of 
water;  a retort,  or  a bottle  furnished  with  a tube,  may  be 
used  ; no  artificial  heat  is  required  ia  the  process.  It  may  like- 
wise be  produced  by  passing  steam  over  turnings  of  iron  heated 
to  redness  in  a gun-barrel.  Oxygen  gaa,  combined  with  hydro- 
gen, forms  water;  with  nitrogen,  common  atmospheric  air  $ 
with  sulphur,  phosphorus,  Ac.  sulphuric  acid,  pbosphorie  acid, 
Ac.;  alone  it  has  neither  smell  nor  taste.  Oxygen  gives  the 
sharp,  acrid  character  to  those  which  are  called  adds.  It  com- 
bines with  metals,  destroys  their  metallic  lustre,  and  gives  them 
an  earthy  or  rutty  appearance.  These  substances  are  called 
oxides,  and  they  are  all  heavier  than  the  metals  from  which 
they  are  formed.  Oxygen  readily  enters  into  combination, 
and  no  substance  is  more  active  as  a chemiral  agent.  It  is 
known  to  be  a constituent  part  of  most  of  the  acids  and  earths, 
and  of  all  the  alkalies  except  one,  and  the  history  of  its  com- 
pounds forms  the  most  extensive  and  important  part  of  modern 
chemistry.  The  operations  of  0x3  geo  are  connected  with  many 
of  the  arts;  with  the  processes  of  bleaching,  dying,  colour*- 
making,  and  metallurgy  ; and  in  its  various  applications  to  the 
production  of  fire,  it  is  absolutely  essential  to  cultivation,  and 
to  the  comforts  and  enjoyments  of  social  life. 

OXYMEL.  A compound  of  honey  and  vinegar. 

OX Y. MURIATES.  Compounds  of  the  chlorie  acid  with 
salifiable  bases.  The  oxymoriate  of  mercury  is  corrosive  sub- 
limate. The  oxymoriate  or  chloride  of  alumina  has  been  used 
in  discharging  Turkey  red. 

OXYMUR1ATIC  ACID  GAS.  Set  CHtoaiwe. 

OYER  or  Deed,  is  when  a man  brings  an  action  npon  a 
deed,  bond,  Ac.  and  the  defendant  appears,  and  prays  that  be 
may  hear  the  bond,  Ac.  wherewith  he  is  charged,  and  the  same 
shall  be  allowed  him  } and  be  is  not  bound  to  plead  till  he  has 
it.  paying  for  the  copy  of  it.  The  time  allowed  for  the  plain- 
tiff to  give  oyer  of  a deed,  Ac.  to  tire  defendant,  is  two  days 
exclusive  after  it  is  demanded.  Cartb.  464.  9 Durnf,  and 
East.  40. 

OYER  ax'd  TERMINER,  is  a court  held  by  virtue  of  the 
king's  commission  to  hear  and  determine  all  treasons,  felonies, 
ana  misdemeanors.  This  commission  is  usually  directed  to 
two  of  the  judges  of  the  circuit,  and  several  gentlemen  of  the 
county  ; but  the  judges  only  are  of  the  quorum,  so  that  the  rest 
cannot  act  without  them.  4 Black.  2W  See  Assize*. 

O YES,  corrupted  from  the  French  oyer,  hear  ye;  ia  an  ex- 
pression used  hy  the  erier  of  a court,  in  order  to  enjoin  silence 
when  any  proclamation  is  made. 
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P>  as  an  abbreviation,  among  Astronomer#,  standi  for  post, 
after  ; as  P M.  yoH  meridian , t. «.  after  12  at  noon.  P,  with 
physicians,  signifies  pvgtl,  a handful,  or  pubis,  powder. 

PABULUM  or  PLANTS.  No  one  principle  affords  the 
pabulum  of  vegetable  life  ; it  is  neither  charcoal,  nor  hydrogen, 
nor  anote,  nor  oxygen,  alone;  bat  &J1  of  them  together,  in 
various  states  and  combinations. 

PACE,  two  and  a half  feet ; but  the  geometrical  pace  is  5 
feet,  aod  60,000  such  paces  make  one  degree  of  the  equator. 

Pica, in  the  Manege,  is  of  three  kind*,  the  walk,  trot,  or  gallop, 

PACK,  in  Commerce,  is  a horse’s  load ; as,  a pack  of  wool, 
which  is  17  stone  2Jba,  Hence  from  pack,  we  have— 

PACKAGE,  the  duly  of  one  penny  io  the  pound  paid  for  all 
goods  not  particularly  rated. 

PACKERS,  persons  whose  employment  it  is  to  pack  np  all 
goods  intended  for  exportation;  which  they  do  for  the  great 
trading  companies  and  merchants  of  London,  and  are  answer- 
able  if  the  goods  receive  any  damage  through  bad  package. 

PACKET  Boat,  a vessel  appointed  by  government  to  carry 
the  mail  of  letters,  packets,  and  expresses,  from  one  part  of  the 
kingdom  to  another  by  sea.  or  to  the  colonies,  in  the  most  expe- 
ditious manner.  This  service  is  now  very  expeditiously  exe- 
cuted by  the  steam  packet*. 

PACOS.  See  Camklus. 

PADDOCK  Course,  a piece  of  ground  with  pales  ora  wall, 
and  taken  out  of  a park  for  exhibiting  races  with  greyhound*, 
for  plates,  wagers,  and  the  like.  This  area  is  generally  a mile 
io  length  and  a quarter  of  a mile  broad. 

Paudoce,  in  Agrioulturc,  signifies  nothing  more  than  a small 
field  or  enclosure.  It  is  also  a name  given  to  a large  toad  or  frrg. 

P^DEROTA,  a genus  of  plants,  of  the  peotandria  class  and 
in  the  natural  method  ranking  with  the  30th  order,  contort*. 

P.EONIA.  Piois  y,  a genus  ofplants  belonging  to  the  polyan- 
dria  class  ; and  in  the  natural  method  ranking  under  the  26th 
order,  niullisiliqua:. 

PAGAN,  from  the  Latin  pttgut.  a villager,  not  a citizen. 

PAGAN,  Blaisk  Francois  Coura  de,  a very  eminent 
French  mathematician  and  engineer,  was  horn  at  Avignon  in 
Provence,  in  I0tt4,  aod  died  in  1G65,  in  the  sixty- fir  at  year  of 
bis  age.  Pagan  was  most  distinguished  in  his  military  charac- 
ter, and  for  the  works  which  lie  wrote  on  the  theory  of  fortifi- 
cation ; but  his  other  performances  are  also  very  honourable 
testimonies  of  his  scientific  acquirements. 

PAGANISM,  the  religion  of  the  heathen  nations,  in  which 
the  Deity  is  represented  under  various  forms,  and  by  all  kinds 
of  images,  or  idols;  it  is  therefore  called  idolatry,  or  image 
worship.  The  thrology  of  the  pagans  was  of  three  sorts,  viz. 
fabulous,  natural,  and  political  or  civil.  The  first  treats  of  the 
genealogy,  worship,  aod  attributes  of  their  deities  j who  were 
for  the  most  part  the  offspring  of  the  imagination  of  poets, 
painters,  and  statuaries.  To  their  gods  were  given  different 
attributes,  ascribing  to  them  every  species  of  vio«,  as  well  as 
to  some  of  them  every  virtue. 

PAGE,  a youth  of  state,  retained  in  the  family  of  a prince  or 
great  personage,  as  an  honourable  servnut  to  attend  in  visits  of 
ceremony,  carry  messages,  bear  up  trains,  robes,  kc.  and  at 
the  same  time  to  have  a genteel  education,  and  learn  his 
exercises. 

PAGOD,  or  Paooda,  a name  whereby  the  Bast  Indians  call 
the  temple  in  which  they  worship  their  gods.  The  pagod 
usually  consists  of  three  parts ; the  first  is  a vaulted  roof,  sup- 
ported on  stone  or  marble  columns ; it  is  adorned  with  images  | 
and  being  open,  all  persons  without  distinction  are  allowed  to 
enter  it.  The  second  part  is  filled  with  grotesque  and  mon- 
strous figures,  and  no  person  is  allowed  to  enter  it  but  the 
brainins  themselves.  The  third  is  a kind  of  chancel,  in  which 
the  statue  of  the  deity  is  placed.  It  is  shut  up  with  a very 
Strong  gale. 

Pagod,  or  Pagoda,  is  also  the  name  of  a gold  or  silver  coin, 
current  io  several  parts  uf  the  East  ladies,  value  fir. 


PAIN,  an  uneasy  sensation,  arising  from  a sudden  and  vio- 
lent solution  of  continuity,  or  other  accident,  in  the  nerves, 
membranes,  vessels.  Ac.  From  the  sense  of  feeling,  as  well  as  all 
the  other  senses,  either  pain  or  pleasure  may  arise ; nay,  to  this 
sense  we  commonly  refer  both  pain  and  almost  all  other  trour 
blesomo  sensations,  though  in  truth  pain  may  arise  from  every 
vehement  sensation.  It  is  brought  on  by  any  great  force  applied 
to  the  sentient  part ; whether  ibis  force  comes  from  within  or  from 
without.  Whatever  therefore  pricks,  cuts,  lacerates,  distends, 
compresses,  bruises,  strikes,  gnaws,  burns,  or  in  any  manner 
of  way  stimulates,  may  create  pain.  Hence  it  is  so  frequently 
conjoined  with  so  many  diseases,  and  is  often  more  intolerable 
than  even  the  disease  itself.  A moderate  degree  of  pain  stimu- 
lates the  affected  part,  and  by  degrees  the  whole  body  ; pro- 
duces a great  flux  of  blood  to  the  part  affected,  by  increasing 
the  action  of  its  vessels ; and  it  seems  also  to  increase  the  sen- 
sibility of  the  part  affected  to  future  impressions.  It  often  sti- 
mulates to  such  motions  as  are  both  necessary  and  healthful. 
Hence,  pain  is  sometimes  to  be  reckoned  among  those  things 
which  guard  our  life.  When  very  violent,  however,  it  produces 
too  great  irritation,  inflammation,  and  its  consequences,  fever, 
and  all  those  evils  which  Bow  from  too  great  force  of  the  circu- 
lation ; it  disorders  the  whole  nervous  system,  and  produces 
spasms,  watching,  convulsions,  delirium,  debility,  and  fainting. 
Neither  the  mind  nor  body  can  long  bear  very  vehement  pain  ; 
and  Indeed  nature  has  appointed  certain  limits,  beyond  which 
she  will  not  permit  pain  to  bo  carried,  without  bringing  on 
delirium,  convulsions,  syncope,  or  even  death,  to  rescue  the 
miserable  sufferer  from  bis  torment.  Long  continued  pain, 
even  though  in  a more  gentle  degree,  often  brings  on  debility, 
torpor,  palsy,  aod  rigidity  of  the  affected  part.  But  if  not  too 
violent,  nor  accompanied  with  fever,  sickness,  or  anxiety,  it 
sometimes  seems  to  contribute  to  the  clearness  and  acuteness 
of  the  judgment,  as  some  people  testify  who  have  been  afflicted 
with  the  gout. 

PAINTING,  is  the  art  of  representing  all  objects  of  nature 
visibly,  by  lines  and  colours,  on  a pUin  surface ; and  may  be 
divided  into  Invention,  Composition,  Design,  and  Colouring. 
Set  Dhawino. 

Invention  consists  generally  In  the  choice  of  such  subjects  as 
are  best  calculated  to  answer  some  great  and  interesting  end. — 
Composition  regards  the  arrangement  of  the  subject  both  as 
to  forms,  and  to  the  general  effects  of  light  and  shade,  and  of 
colour. — The  important  objects  which  Dcsigu  embraces,  will  be 
found  under  that  article.  Set  Design. 

Colouring  regards  first,  the  infinite  variety  of  hoes  with  which 
oature  distinguishes  her  forms,  agreeably  to  the  degree  and 
mixture  of  the  rays  of  light  which  their  surfaces  reflect)  and 
secondly,  tho  distribution,  apposition,  and  accompaniment,  of 
various  hues  or  tints,  to  produce  the  effect  most  pleasing  to  the 
sight,  a circumstance  in  which  nature  docs  not  always  delight. 

Colouring. — It  is  the  duty  of  the  colourist  to  consider,  that 
as  there  are  two  sorts  of  objects,  the  natural  or  real,  aod  the 
artificial  or  painted;  so  there  are  also  two  sorts  of  colours,  viz. 
the  natural,  or  that  which  makes  all  the  objects  in  nature  visible 
to  us)  and  the  artificial,  or  that  which,  by  a judicious  nrixture 
of  simple  colours,  imitates  those  natural  ones  in  all  their  various 
situations  and  circumstances.  Several  colours  which,  placed 
a n mixed  by  one  another,  have  a kind  of  aerial  brightness,  when 
mixed  together  produce  a disagreeable  earthy  colour ) for  in- 
stance. ultramarine  with  fine  yellow,  or  fine  vermilion.  Colours, 
which  by  mixture  lose  strength  and  become  harmonious,  are 
called  broken  colours,  and  contribute  as  greatly  to  the  sweet- 
ness and  softness  of  tones  in  pictures,  as  they  subtract  from 
their  brightness. 

Ckiaro  Seuro. — The  art  of  cbiaro-scuro  consists,  1st.  In  con- 
necting and  conihining  the  figure  or  objects  of  a composition  in 
such  masses  of  light  and  of  shade  os  are  both  the  most  pleas- 
ing to  the  eye,  and  best  calculated  for  the  just  development 
and  display  of  the  subject.  2d.  In  assigning  to  each  object  the 
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colour  most  corresponding  (on  account  of  the  force  or  qualities  : 
above  mentioned)  to  its  respective  place  in  the  general  mass 
or  group,  and  at  the  tame  time  best  harmonizing  with  the  other 
colours  of  the  picture,  either  by  its  natural  and  proper  tone,  or 
by  the  reflected  hues  which  it  receives  from  adjoining  or  sur-  | 
rounding  objects.  The  beauty  of  these  reflexes  depends  on  the  ; 
skilful  adaptation  of  transparent  or  opaque  colours.  3d.  In 
the  judicious  introduction  of  such  accidents  as  contribute  to 
strengthen  the  general  effect  and  character  of  the  work. 

Composition. — Composition  may  be  divided  into  the  general 
distribution  of  objects,  the  grouping,  the  choice  of  attitudes,  the 
contrast,  the  cast  of  draperies,  and  the  management  of  the 
hack  ground,  or  the  connexion  of  the  whole  effect.  In  compo- 
sition, as  far  as  regards  the  general  distribution  of  objects,  the 
painter  ought  to  contrive,  that  the  spectator  may,  at  the  first 
sight,  be  struck  with  the  general  character  of  the  subject,  or  at 
least  may  comprehend  its  principal  scope.  This  effect  is  most 
readily  produced,  by  placing  the  most  essential  figures  in  the 
most  conspicuous  places,  provided  it  can  be  done  without 
violence  or  impropriety.  Besides  this  distinctness  in  the 
general  expression  of  the  subject,  the  beauty  of  the  composition 
will  depend  on  the  variety,  connexion,  and  contrast,  display  ed 
in  the  distribution  of  objects  ; provided,  in  like  manner,  that 
these  are  conformable  to  the  nature  of  the  subject,  whether 
gay,  familiar,  full  of  motion  and  hurry,  or  still,  solemn,  and 
melancholy.  The  grouping  regards  both  design  and  chiaro 
scum.  In  the  former,  it  respects  the  figures  principally  con- 
cerned in  the  expression  of  the  subject,  which  must  necessarily 
be  near  to  or  distant  from  one  another,  as  their  actions,  con- 
versations, or  other  mutual  relations,  require.  Id  the  latter,  it 
regards  ihose  masses  which  are  formed  from  objects  which  may 
he  properl)  arranged  together,  and  those  effects  of  light  and 
shade  which  are  formed  in  consequence  of  such  assemblage 
or  union.  These  are  the  points  to  which  the  attention  must  he 
principally  and  diligently  directed  in  forming  the  groups  of  a 
composition.  The  choice  of  attitude  is  the  principal  subor- 
dinate division  of  grouping.  Whatever  attitude  is  given,  it 
must  not  only  contribute  its  due  portion  to  the  completion  of 
the  group,  but  the  greatest  care  must  be  taken  by  the  painter, 
that  it  does  not  appear  to  be  introduced  for  that  purpose 
merely.  It  must  he  appropriate  lo  the  character  of  the  indi- 
vidual figure,  and  expressive  of  its  requisilo  action;  and  it 
must  at  the  same  time  combine  whatever  beauty  of  form  can 
be  shewn  by  such  a selection  of  turns  or  views  of  the  body,  as 
the  necessary  circumstances  will  admit. . The  knowledge  of 
generic  characters,  under  the  various  modifications  of  sex,  age, 
and  condition  ; of  the  various  operations  of  the  passions  in  the 
human  mind  ; and  a thorough  acquaintance  with  the  circum- 
stances of  the  history,  or  other  subjects  to  be  represented,  are 
the  best  guides  to  a good  choice  of  attitudes. 

Of  the  different  Clouet  of  Painting, — Painting  Is  chiefly 
divfdcd  into  historical,  (comprehending  allegorical  and  mysti- 
cal,) grotesque,  portrait,  fancy,  animals,  fruits  and  flowers, 
battles,  landscape,  aca  views,  architecture,  and  still  life.  The 
subordinate  divisions  of  all  these  are  endless.  Grotesqoe 
paintings  are  to  he  found  in  the  celebrated  Loggia  of  the  Vati- 
can palace  at  Rome,  painted  from  the  designs  of  Raffaelle, 
and  in  the  ceiling  of  the  portico  of  the  Capitol,  carved  from 
those  of  Michael  Angelo.  Of  portrait,  as  being  a branch  of 
painting  to  which  our  country  is  peculiarly  addicted,  it  is 
requisite  to  give  a more  detailed  account. 

/>or/r<r?#*r«.— The  greatest  perfection  ofa  portrait  is  extreme 
likeness,  and  the  greatest  fault  is  the  resemblance  of  a person 
for  whom  it  was  not  designed,  unless  we  are  inclined  to  except 
a still  more  grievous  defect,  rix.  the  want  of  resemblance  to 
any  person  whatever. 

The  different  modes  of  painting  now  in  use  arc:— Oil  paint- 
ing ; preferable  to  all  other  methods,  as  it  admits  of  a perfect 
gradation  of  the  tints  in  the  most  durable  of  all  materials, 
except  those  of  Mosaic  painting.  Fresco  painting  ; which  is 
performed  with  colours  diluted  in  water,  and  laid  on  a wall 
newly  plastered,  with  which  they  incorporate,  and  are  some- 
times aa  durable  as  the  stucco  itself.  Crayon  painting;  in 
which  colours,  either  simple  or  compound,  are  ground  in  water 
mixed  with  gum,  and  made  into  small  rolls  of  a bard  paste, 
which  are  then  used  on  paper  or  parchment.  Miniature  paint- 


ing ; which  consists  of  colours  prepared  with  water  or  gum, 
and  laid  on  vellum  or  ivory.  Enamel  painting  ; which  is  per- 
formed on  copper  or  gold,  with  mineral  colours,  dried  by  fire. 
This  method  is  also  very  durable.  Wax,  or  encaustic  paint- 
ing; performed  by  the  mixture  of  wax  with  the  varnish  and 
colours.  Painting  on  glass,  too  well  known  to  need  descrip- 
tion, and  performed  by  various  methods.  Paiotiog  in  distem- 
per ; which  is  with  colours  mixed  with  size,  white  of  egga,  or 
any  thin  glutinous  substance,  and  used  on  paper,  linen,  silk, 
board,  or  wall,  Painting  in  water  colours,  more  properly  called 
limning  : it  is  performed  with  colours  mixed  with  water,  gum, 
sise,  paste,  &c.  on  paper,  silk,  and  varions  materials.  To 
theae  is  to  be  added  elydoric  painting,  consisting  of  a mixed 
use  of  oil  colours  and  waters. 

Method  of  Painting  is  Fresco. — Before  yon  begin  to  paint,  it 
Is  necessary  to  apply  two  layers  of  stucco  on  the  place  where 
our  work  is  to  he  executed.  If  you  are  to  paint  on  a wall  of 
rick,  the  first  layer  is  easily  applied ; if  of  freestone  closely 
joined,  it  is  necessary  to  make  excavations  in  the  stone,  and 
to  drive  in  nails  or  pegs  of  wood,  in  order  to  hold  the  layer 
together.  The  first  layer  is  made  of  good  lime  and  a cement  of 
pounded  brick,'  or,  which  is  better,  river  sand,  which  latter 
forms  a layer  more  uneven,  and  better  fitted  to  attach  the 
second  smooth  layer  to  its  surface.  When  the  first  layer  is 
perfectly  dry,  wet  it  agaio  with  water,  in  proportion  to  its  dry- 
ness, that  the  second  layer  may  more  easily  incorporate  with 
it.  The  second  layer  is  composed  of  lime,  slaked  in  the  air, 
and  exposed  for  a whole  year,  and  of  river  sand  of  an  equal 
grain,  and  moderately  fine.  The  surface  of  this  second  layer 
must  be  uniformly  even.  To  give  a fine  polish  to  this  surface, 
a sheet  of  paper  should  be  applied  on  it,  and  the  trowel  passed 
and  repassed  over  the  paper.  The  workman  must  not  extend 
the  layer  over  a greater  space  than  the  painter  is  able  to  finish  In 
a day,  as  it  is  necessary  that  the  ground  should  always  be  fresh 
and  moist  under  his  pencil.  The  ground  being  thus  prepared, 
the  painter  begins  his  work  ; but  as  painting  in  fresco  must  be 
executed  rapidly,  and  as  there  ia  not  time  to  retouch  any  ol 
the  strokes  of  the  brush  with  good  effect,  he  will  first  have  taken 
care  to  provide  himself  with  large  finished  drawings  in  chalk, 
or  paintings  in  distemper,  of  the  same  size  as  the  work  which 
he  has  to  paint,  so  that  he  shall  have  only  to  copy  these  draw- 
ings on  the  wall.  The  painter  traces  tho  outlines  of  the  figures 
on  the  plalster,  by  passing  a steel  point  over  them,  or  pricking 
them  closely,  and  passing  very  finely  powdered  charcoal  through 
the  pricked  holes.  All  natoral  earths  are  good  for  painring  in 
fresco.  The  colours  are  ground,  and  tempered  with  water.  It 
is  to  he  remarked,  that  all  the  colours  used  in  this  method  of 
painting  brighten  as  they  grow  dry,  excepting  the  pavonazzo, 
or  red  varnish,  the  brownish  red  ochre,  ruth  ochre,  and  the 
blacks,  particularly  those  that  are  passed  through  the  fire. 

The  best  colours  are  white,  made  of  old  lime  and  white 
marble  dust,  (the  proportional  quantity  of  the  latter  depends 
on  the  quality  nf  the  lime,  and  most  be  fonnd  by  trial,  as  too 
great  a quantity  of  marble  dust  will  turn  the  colour  Mack,) 
ultraminc  blue,  the  black  of  charcoal,  yellow  ochre,  burnt 
vitriol,  red  earth,  green  of  Verona.  Venetian  black,  and  burnt 
ochre.  Other  colours,  which  require  to  he  used  with  greater 
recaution,  are  amel,  or  enamel  blue,  and  cinnabnr.  Enamel 
lue  must  be  applied  instantaneously,  and  while  the  lime  is 
very  moist,  otherwise  it  will  not  incorporate  ; and  if  you  retouch 
with  it,  you  must  do  it  an  hour  or  more  after  the  first  applica- 
tion of  it,  in  order  to  increase  its  lostrc.  Cinnabar  has  a 
splendour  almost  beyond  all  other  colours,  which  it  loses 
when  mixed  with  lime.  It  may,  however,  be  employed  in 
places  not  exposed  to  the  air,  if  carefully  prepared.  For 
this  purpose,  reduce  a auantity  of  the  purest  cinnabar  to  pow- 
der, put  it  into  an  earthen  vessel,  ana  poor  lime  water  on  it 
two  or  three  tiroes.  By  Ibis  process  the  cinnabar  receives 
some  impression  from  the  lime  water,  and  you  may  then  ose  it 
with  greater  safety.  The  white  of  lime  is  formed  bt  mixing 
lime,  slaked  a long  time  before,  with  good  water.  The  lime 
deposits  a sediment  in  the  vessel,  when  the  water  in  poured 
off ; this  sediment  is  the  white  of  lime.  Ochres  of  all  kinds 
makegood  colours  for  fresco,  being  previously  burnt  in  iron 
boxes.  Ultramarine  never  changes,  and  seems  to  commnnicatf 
its  permanent  quality  to  the  colours  with  which  it  is  mixed. 
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Distemper. — Until  the  discovery  of  oil-painting , the  methods  j 
most  generally  adopted  ‘by  all  Italian  painters  were  those  of  I 
distemper  and  fresco.  Io  distemper,  when  they  painted  oo  1 
boards,  they  often  pasted  over  the  hoards  a piece  oi  fine  cloth, 
to  prevent  them  from  parting ; they  then  laid  on  a layer  of  j 
white,  after  which,  having  tempered  their  colours  with  water  1 
and  paste,  (or  rather  with  water  and  yolks  of  eggs  heat  toge- 
ther with  little  fig-tree  branches,  the  milk  of  which  they  mixed 
with  the  eggs,)  they  painted  their  picture  with  this  mixture. 
All  colours  are  proper  for  distemper,  except  the  white  of  lime, 
which  is  used  in  fresco  only. 

Oil  Painting. — The  principal  advantage  of  oil  painting  over 
other  methods,  consists  in  the  colours  dry  ing  less  speedily,  so 
that  it  allow  s the  painter  to  finish,  smooth,  and  retouch  bis 
works  with  greater  care  and  precision.  The  colours  also  being 
more  blended  together,  produce  more  agreeable  gradations, 
and  a more  delicate  effect. 

Of  Painting  Fleth.— Principal  colours  from  which  all  the  tints 
of  the  flesh  are  made,  and  their  qualities  in  painting:  Flake 
white  is  the  best  white  known  to  us.  This  colour  should  be 
ground  w ith  the  finest  poppy  oil  that  can  be  procured.  White 
comes  forward  to  the  eye  with  yellows  and  reds,  but  retires 
with  blues  and  greens.  It  is  the  nature  of  all  whites  to  sink 
into  whatever  ground  they  are  laid  on,  therefore  they  should  be 
laid  on  white  grounds.  Ivory  black  is  the  best  black  ; it  is  a 
colour  which  mixes  kindly  with  all  the  others.  It  is  the  true 
shade  for  blue;  and  when  mixed  with  a little  Indian  red,  it  is 
the  l»est  general  shadow  colour  that  can  be  used.  It  is  gene- 
nerally  ground  with  linseed  oil,  and  used  with  drying  oil.  Black 
4s  a cold,  retiring  colour.  Ultramarine  is  the  finest  blue  in  the 
world  : It  is  a tender  retiring  colour,  and  never  glares,  and  is  a 
beautiful  glazing  colour.  It  is  used  with  poppy  oil.  Lake  is 
a tender  deep  red,  but  of  no  stroog  body  ; therefore  it  should 
be  strengthened  with  Indian  red.  It  is  the  best  glazing  colour 
that  can  he  used.  It  ts  ground  with  linseed  oil,  and  used  with 
drying  oil.  Burnt  umber  is  a fine  warm  brown,  and  a good 
working  strong  c olour ; it  is  of  great  use  in  the  hair,  and  mixes 
finely  with  the  warm  shade. 

Protest. — The  process  of  oil  painting,  particularly  in  the  co- 
lonring of  flesh  and  in  landscape,  is  to  be  divided  into  three 
stages,  or  paintings.  The  colours  and  tints  necessary  for  the 
first  and  socond  stages  of  painting  flesh,  are  ; 1,  flake,  or  fine 
white;  2,  light  ochre  and  its  tints;  3,  light  red  and  its  two 
tints ; 4,  vermilion  and  its  lint ; 5,  a tint  composed  of  lake, 
vermilion,  and  white;  C,  rose  tint;  7,  blue  tint;  b,  lead  tint; 
U.  green  tint;  10,  half  shade  tint,  made  of  Indian  red  and  white; 
11,  shade  tint;  12,  red  shades  ; 13,  warm  shade.  The  finishing 
palette  for  a complexion  roquires  6 more;  I,  carmine  and  its 
tint ; 2,  lake ; 3,  brown  pink  ; 4,  ivory  black ; 6,  Prussian  blue. 

First  Stage,  or  Dead  Colouring  of  Flesh. — The  first  lay  of  co- 
lours consists  of  two  parts  ; the  one  is  tho  work  of  the  shadows 
only,  and  the  other  that  of  the  lights.  The  work  of  the  shadows 
is  to  make  out  all  the  drawing  very  correctly  with  the  shade  tint, 
In  the  same  manner  as  if  it  was  to  be  done  with  this  colour  only, 
and  remember  to  drive  or  lay  the  colour  sparingly.  The  lights 
should  be  all  laid  in  with  the  light  red  liot,  in  different  degrees, 
as  we  see  them  in  nature.  These  two  colours  united,  produce 
a clean,  tender,  middle  tint.  In  uniting  the  lights  and  shades, 
you  should  use  a long  softener,  about  the  size  of  a large  swan 
quill,  which  will  help  to  bring  the  work  into  character,  and 
leave  the  colouring  more  delicate  ; then  go  over  the  darkest 
shadows  with  the  red  or  warm  shade,  which  will  finish  the  first 
lay.  The  warm  shade  being  laid  on  the  shade  tint,  improvrs  it 
to  a wanner  hue;  but  if  laid  instead  of  the  shade  tints,  it  will 
dirty  and  spoil  the  colours  it  mixes  with  ; and  if  the  red  shade 
is  laid  first  instead  of  the  shade  tint,  the  shadows  would  then 
appear  too  red;  therefore,  notwithstanding  these  two  colours 
are  the  best  that  can  be  for  the  shadows,  jet  they  are  too  strong 
to  be  laid  alone,  which  is  a proof  of  the  great  use  and  merit  of 
the  shade  tint.  Here  we  tuny  observe,  that  the  shade  ami  light 
red  tints  are  so  friendly  io  their  nature,  than  even  in  continually 
altering  and  changing,  they  always  produce  a clean  colour  of  a 
pearly  hue. 

Next.— In  order  to  finish  the  first  painting,  improve  tho  reds 
'and  yellows  to  the  complexion,  and  after  them  the  blues;  ob- 
serving that  the  blues  oo  the  reds  mako  the  purple,  and  on  the 


yellows  produce  the  green.  The  same  method  is  to  be  under- 
stood of  the  shadows;  but  be  sore  to  leave  them  clean,  and 
not  too  dark  ; therefore  allowance  should  be  made  in  the 
grounds  with  the  light  red,  because  glazing  them  will  make 
them  darker.  When  tho  cloth  U or  a dark  or  bad  colour, 
there  must  be  a strong  body  of  colour  laid  all  over  the  shadows, 
such  as  will  not  sink  into  the  ground,  but  appear  warm,  and  a 
little  lighter  than  the  life,  so  that  it  may  be  of  the  same  for- 
wardness to  finish  as  if  it  bad  been  a light  ground  ; therefore  the 
business  of  dead-colouring  is,  that  yon  leave  It  always  in  the 
same  order  for  finishing,  though  the  colour  of  the  cloth  is  quite 
the  reverse. 

Second  Pending,  or  Second  Stage — The  second  painting 
begins  with  laying  on  the  least  quantity  that  can  be  of  poppy- 
oil  ; then  wipe  it  almost  all  off,  with  a dry  piece  of  a silk  hand- 
kerchief. The  second  painting  is  also  divided  into  two  parts : 
one  the  first  lay  of  the  second  painting  ; which  ia  scumbling  the 
lights,  and  glazing  the  shadows  ; the  other,  finishing  the  com- 
plexion with  the  virgin  tints,  and  improving,  as  far  as  yon  can 
without  daubing. 

First.— Scumbling  is  going  over  the  lights  where  thev  are  to 
be  changed,  with  the  light  red  tints  or  some  other  of  their  own 
colours,  such  as  will  always  clear  and  improve  the  complexion, 
with  short  stiff  pencils,  bat  such  parts  only  as  require  it,  other- 
wise the  beauty  of  the  first  painting  w ill  be  spoiled.  The  light 
red  tint  improved  is  the  best  colour  for  scumbling  and  improv. 
ing  the  complexion  in  general.  Where  the  shadows  and  drawing 
arc  to  be  corrected,  you  should  do  it  with  the  shade  tint,  by 
driving  the  colour  very  stiff  and  bare,  that  you  may  the  easier 
retouch  and  change  it  with  the  finishing  tints.  Some  parts  of 
the  shadows  should  be  glazed  with  some  of  tire  transparent  sha- 
dow colours,  such  as  will  improve  and  come  very  near  to  the 
life ; but  be  sure  not  to  lay  on  too  much  of  it,  for  fear  of  losing 
the  hue  of  the  first  painting,  the  ground  of  which  should  always 
appear  through  the  glazing.  Be  very  careful,  in  uniting  the 
lights  and  shades,  that  they  do  not  tnix  dead  and  mealy  ; for 
the  more  the  lights  mix  with  the  shades,  the  more  mealy  the 
shades  will  appear.  Thus  far  the  complexion  is  prepared  and 
improved,  in  order  to  receive  the  virgin  tints. 

Third  Painting,  or  Finishtng. — It  is  to  be  sapposed  the  com- 
plexion now  wants  very  little  more  than  a few  light  touches ; there- 
fore there  will  be  no  occasion  for  oiling.  Begin  with  correcting 
all  the  glazing  first,  where  the  glazing  serves  as  a ground  or 
under  part;  then  determine  wbat  should  be  done  next,  before 
you  do  it,  so  that  you  may  be  able  to  make  the  alteration  on 
the  part  with  one  stroke  of  the  pencil.  Bj  this  method  you 
preserve  both  the  glazing  and  the  tints  ; but  if  it  happens  that 
you  cannot  lay  snch  a variety  of  tints  and  finishing  colours  as 
you  iutended,  it  is  much  bettmr  to  leave  off  while  the  work  ia 
safe  and  In  good  order ; because  those  few  touches,  which  would 
endanger  the  beauty  of  the  colonring,  may  easily  be  done,  if 
you  have  patience  to  stay  till  the  colours  are  dry ; and  then, 
without  oiling,  add  those  finishings  with  free  light  strokes  of 
the  pencil 

Of  Painting  Draperies.— The  right  method  of  painting  dra- 
peries in  general,  is  to  make  out  the  whole  or  the  first  lay  with 
three  colours  only,  rir.  the  lights,  middle  tint,  and  shade  tint.  In 
the  first  lay,  the  high  lights  should  be  laid  with  plenty  of  stiff  co- 
lours and  then  shaped  and  softened  into  character  with  the  mid- 
dle tint  very  correctly.  Where  the  gradations  of  the  lights  nro 
slow,  as  In  the  large  parts,  it  will  ho  proper  to  lay  the  middle 
tint  first  at  their  extremities,  with  a tool  that  will  drive  their 
colour,  and  leave  it  sparingly  ; because  the  lights  will  mix  and 
lie  the  better  upon  it.  Next  make  out  all  the  parts  of  the  sha- 
dows with  the  tint  driven  bare.  After  this  comes  the  middle 
tint,  for  the  several  lights  and  gradations;  which  should  be 
very  nicely  wrought  up  to  character  without  touching  any  of 
the  high  lights  which  finish  the  first  lay.  The  reflects  and  finish- 
ings tints  are  in  general  the  antipathies  of  the  first  lay  s ; they  will, 
without  great  care,  dirty  the  colours  on  which  they  arc  laid,  and 
therefore  shuld  be  laid  with  a delicate  tight  touch,  without 
softening.  If  it  is  overdone,  endeavour  to  recover  it  with  tho 
colour  of  the  part  on  which  it  was  laid ; this  may  hr  done 
directly,  or  when  it  is  dry.  Whether  the  reflects  proreed  from 
tho  same  colour,  or  any  other,  the  method  of  using  them  is 
the  same.  It  often  happens  that  the  colour  of  the  cloth  is  very 
9 G 
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improper  for  the  ground  of  the  drapery  ; and  when  it  ia  so,  yon 
should  change  it  with  those  colours  which  are  most  proper  to 
improve  and  support  the  finishing  colours. 

Wkits  Satin, — All  whites  should  be  painted  on  white  gTOtinda, 
laid  with  a good  body  of  colour,  because  this  colour  sinks  more 
into  the  ground  than  any  other.  There  are  four  degrees  of  co- 
lours In  the  first  lay,  to  white  satin.  The  first  is  the  fine  white 
for  the  lights  ; the  second  is  the  first  tint,  which  is  made  of  fine 
white  and  a little  ivory  black,  mixed  to  an  exact  middle  degree 
between  the  white  and  the  middle  tint.  This  colour  follows 
the  white,  and  it  ia  with  this  you  should  shape  the  lights  into 
character  before  yon  lay  ou  any  other:  and  take  care  that  this 
first  tint  appears  distinctly  between  the  white  and  the  middle 
lint,  otherwise  the  beaoty  and  the  eharacter  of  the  satin  will  be 
spoiled.  The  middle  tint  should  be  made  of  white,  black,  and 
a little  Indian  red*  These  three  colours  sre  very  friendly,  snd 
mix  tb  a beautiful  clear  colour  of  a pearly  hue,  which  has  the 
true  brightness  and  warmth  of  the  general  hue  of  the  satin. 
Remember  to  allow  for  the  red  boe  changing  a little  to  the 
lead,  We  often  see  a little  blae  used  in  the  first  tint  of  white 
satin. 

Changeable  Colour*. — Changeable  colours  are  made  with  four 
principal  tiota,  viz.  the  high  lights,  middle  tint,  shade  tint,  and 
reflecting  tint.  Tbe  greatest  art  liea  in  finding  tire  exact  colour 
of  the  middle  tint,  because  it  has  more  of  the  general  hue  of 
the  silk  than  any  of  the  others.  Ttie  shade  tint  Is  of  the  same 
hue  with  the  middle  tint,  though  it  is  dark  enough  for  the  sha- 
dows. The  high  lights,  though  often  very  different  from  tbe 
middle  lint,  should  be  of  friendly-working  colour,  that  will,  in 
mixing  with  it,  produoe  a tint  of  a clean  hue.  Tbe  method  of 
painting  silks  is  to  make  out  the  folds  with  the  shade  tint,  and 
then  fill  them  up  in  the  lights  with  the  middle  tint.  This  first 
lav  should  be  done  to  your  satisfaction  before  you  add  any 
other  eotours  j and  tbe  stiffer  the  middle  tint  is  used,  the  better 
the  high  lights  may  be  laid  upon  il.  Tbe  reflecting  tints  fall 
generally  upon  the  gradating  harsh  shades,  and  should  be  laid 
with  tender  touches  sparingly,  for  fear  of  spoiling  the  first  lay. 
This  method  of  painting  answers  for  all  coloured  silks,  as  welt 
as  changeable;  with  this  difference  only,  that  the  plain  colours 
require  not  so  roach  art  in  matching  the  lints,  as  the  change- 
able do.  Tbe  last  part  of  the  work  is  the  finishing  and  strength- 
ening tbe  shadows  with  an  obscure  tint,  a little  inrlining  to  a 
mellowish  hue  i such  as  will  not  ealah  the  eye,  and  interrupt 
the  beauty  of  the  lights. 

Dlack, — The  best  ground  for  black  is  light  red  for  tbe  tights, 
an  Indian  red  and  a little  black  for  the  shadows.  The  finishing 
colours  are.  for  the  lights,  black,  white,  and  a little  lake.  The 
middle  tint  has  less  white,  and  more  lake  and  black  : the  shade 
tint  is  made  of  an  equal  qunntlty  of  lake  and  brown  pink,  with 
a very  little  black.  The  method  of  painting  black  is  very  dif- 
ferent from  that  of  other  colours  ; for  as  in  these  the  prinripal 
thing  is  to  leave  their  lights  clear  and  brilliant  i so  in  black,  it 
is  to  keep  the  shadows  clear  and  transparent-  Therefore  begin 
with  tbe  shade  lint,  and  glaxo  over  all  the  shadows  with  it. 
Next  lay  in  the  darkest  shadows  with  black,  and  a little  of  the 
shade  lint,  very  correctly.  After  that,  fill  up  (he  whole  breadth 
of  lights  with  the  middle  tint  only.  All  which  should  be  done 
exactly  to  the  character  of  tbe  satin,  velvet,  cloth,  kc.  Sic.  and 
then  finish  with  the  high  lights.  Though  the  grounds  mention- 
ed for  tbe  draperies  are  absolutely  necessary  for  tbe  principal 
and  nearest  figures  In  a picture,  such  as  a single  portrait,  nr 
the  like  ; yet  for  figures  which  are  placed  behind  (he  principal 
or  front  figures,  their  ground  should  be  always  fainter  in  pro- 
portion  to  their  local  finishing  colour*. 

Linen. — The  colours  used  in  linen  are  the  same  as  those  in 
white  satin,  except  the  first  tint,  which  is  made  of  white  and 
oltramarine  ashes,  instead  of  tbe  blaok,  and  mixed  to  a very 
light  bluish  lint. 

Of  Pointing  Hack  Grounds.— The  principal  colours  that  arc 
necessary  for  painting  of  back  grounds,  ns  walls,  building*,  or 
the  like,  are  white,  black,  Indian  red,  light  and  brown  ochre. 
Prussian  and  bornt  umber;  from  which  the  eight  principal 
tints  are  made,  as  follows;  I.  Pearl  is  made  of  black,  while, 
and  a little  lodian  red.  2.  Lead,  of  black  and  white,  mixed  to 
a dark  lead  colour.  3.  Yellow,  of  a brown  ochre  and  white. 
4.  Olive,  of  light  oehre ; Prussian  and  white.  6.  Flesh,  of 


Indian  red  and  white,  mixed  to  a little  tint  6.  Murrey,  uf 
Indian  red,  while,  and  a little  black,  mixed  to  a kind  of  purple, 
of  a middle  tint.  7 • Stone,  of  white,  amber,  black,  and  Indian 
red.  8.  Dark  shade,  or  black  and  Indian  red  only.  Here  the 
lead  tint  serves  for  the  blues,  the  flesh  tint  mixes  agreeably 
with  the  lead,  and  the  murrey  is  a very  good  blending  colour, 
and  of  great  use  where  the  olive  is  too  strong ; the  umber, 
while,  and  dark  shade,  will  produce  a fine  variety  of  stone 
colours;  the  dark  shade  and  umber,  used  plentifully  with  dry- 
ing oil,  make  an  excellent  warm  shadow  colour.  All  tbe 
colours  should  be  laid  with  drying  oil  only,  because  they  mix 
and  set  the  better  with  the  softener. 

Process. — Tbe  process  of  painting  back  ground*  is  divided 
into  two  parts  in  stages:  the  first  is  tbe  work  of  tbe  first  lay; 
tbe  second  that  of  the  finishing  tints.  Begin  the  first  lay  from 
the  shadowed  side  of  tbe  head,  and  paint  tbe  tights  first ; from 
them  go  into  the  gradations  and  shadows,  which  should  be 
done  with  a stiflisb  tool,  very  sparingly,  with  the  dark  shade 
and  white,  a little  changed  with  tbe  colours  that  will  give  it 
more  of  the  required  hue,  but  very  near  in  regard  to  lone  and 
the  colours  that  join  them.  This  do  with  the  dark  shade  and 
strength,  leaving  them  like  meeaotioto.  The  dark  and  warm 
shadows  should  be  laid  before  umber,  driven  with  drying  oil. 
If  those  colours  were  laid  on  first,  they  would  spoil  the  trans- 
parency, which  is  their  greatest  beanly.  Tbe  mote  the  first  lay 
is  driven,  the  easier  and  better  you  may  change  it  with  the  finish- 
ing tints,  therefore  yon  may  lay  them  with  the  greater  body. 
The  second  part  Is  to  follow  directly,  whilst  the  first  lay  is  wet, 
with  those  lints  that  are  most  proper  to  harmonise  sod  finish  with. 

Begin  with  the  lights  first,  and  remember,  as  v ou  heighten  and 
finish  them,  to  do  it  with  wanner  oolours ; and  let  those  be  ao- 
oompanied  with  fine  tender  cold  tints.  The  lightest  parts  of  the 
ground  should  be  painted  with  a variety  of  light  warm  dear 
colours,  which  vanish  and  lose  their  strength  imperoeplibly  in 
their  gradations.  Take  care  that  you  do  not  cover  too  much 
of  (be  first  lay,  hot  consider  it  as  the  principal  colour.  From 
the  lights  go  to  the  gradations  and  shadows:  for  when  the 
lights  are  well  adapted  to  produce  and  support  the  figure,  it  la 
easy  to  fall  from  them  into  whatever  kind  of  shadows  you  find 
most  proper ; then  soften  and  blend  the  whole  with  a long  large 
hog  tool  i which,  with  the  strength  and  body  of  the  drying  oil, 
will  melt  and  sweeten  altogether,  in  such  a manner  as  will  seem 
surprisingly  finished.  Remember  the  tints  will  sink,  aud  lose 
a little  of  their  strength  and  beaoty  ia  drying.  All  grounds,  as 
walls,  Ac.  should  be  finished  at  one  painting  j but  if  they  want 
to  be  changed,  gtafle  them  with  a little  of  the  dark  shade  and 
drying  oil,  driven  very  bare ; on  which  with  a few  light  touches 
of  the  colour  that  is  wanting,  you  may  improve  their  hue.  Tbe 
dark  shadows  may  also  be  strengthened  and  improved  by  gl sw- 
ing, which  should  be  done  after  tbe  figures  are  nearly  finished, 
for  fear  of  making  them  too  strong.  Cnriains  should  be  dead- 
coloured  when  we  paint  the  ground  ; and  should  be  done  with 
clean  colours,  of  a near  hue  to  the  intended  curtain,  such  as 
will-support  the  finishing  colours  ; do  it  with  a tender  sort  of 
keeping,  and  near  in  regard  to  their  tones  in  the  lights,  but  ranch 
softer  ia  tbe  shadows  ; ail  which  should  be  mixed  and  brokeo 
with  tbe  colours  of  tbe  ground.  Il  will  often  happen,  that  we 
cannot  make  the  folds  the  first  painting ; we  should  then  leave 
the  masses  of  light  and  shadow,  in  regard  to  the  keeping  of  the 
picture,  broad  and  well  united  together,  such  as  may  seem 
easy  to  finish  on.  The  colours  of  the  landscapes  in  back 
grounds,  should  be  broke  and  softened  also  with  those  of  the 
parts  which  join  them.  This  method  will  make  all  the  parts  of 
the  ground  as  it  were  of  one  piece.  The  sky  should  be  hroko 
with  the  lead  and  the  flesh  tints-  The  murrey  tint  is  of  great 
use  in  the  grounds  of  distant  objects ; and  the  umber  and  dark 
shades,  in  the  near  grounds.  The  greens  should  be  more  beau- 
tiful than  you  intend  them,  because  they  will  fade  and  grow 
darker.  After  all  is  painted,  go  over  the  whole  very  lightly  with 
the  softener,  as  you  did  tbe  grounds,  which  will  make  it  look 
agreeably  finished. 

Of  Painting  Landscapes. — The  principal  colours  used  la  land- 
scapes are,  1.  Flake  while;  2.  While  lead  or  common  whitoi 
3.  Fine  light  ochre ; 4.  Brown  ochre;  6.  Brown  pink  ; 6.  Burnt 
amber;  7.  Ivory  black;  8.  Prussian  blue;  9.  Ultramarine; 
10.  Terreverte;  11.  Lake;  12.  Indian  red ; 19.  Vermilion,  or 
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native  cinnabar;  14.  King’*  yellow.  The  principal  tints  are, 
I.  Light  ochre,  and  white;  2.  Light  ochre,  Prussian  blue,  and 
white;  8.  Light  ochre  and  Prussian  blue  ; 4.  The  same  darker ; 
6.  Tcrreverte  and  Prussian  bine  ; 6.  Brown  pink  and  Prussian 
blue;  7.  Brown  pink  and  brown  ochre  ; 8.  Brown  pink,  ochre, 
and  Prussian  blue ; 9.  Indian  red  and  white ; 10.  Ivory  black, 
Indian  red,  and  lake.  The  coloura  necessary  for  dead  colour- 
ing are  : common  white,  light  ochre,  brown  ocbre,  burnt  umber, 
Indian  red,  ivory  black,  and  Prussian  bine.  The  principal  co- 
loora  and  tints  for  painting  the  sky  are,  fine  white,  ultramarine, 
Prussian  blue,  light  ochre,  vermilion,  lake,  and  Indian  red. 
The  lints  are,  a fine  azure,  lighter  aaure,  light  ochre,  and  white 
vermilion  and  white;  and  a tint  made  of  white,  a little  vermi- 
lion, and  some  of  the  light  osure  at  your  discretion. 

Promts.— Sketch  or  rub  in  your  design  faintly,  with  burnt 
umber  used  with  drying  oil,  and  a little  oil  of  turpentine,  leav- 
ing the  colour  of  the  cloth  for  the  lights.  Remember,  in  doing 
this,  to  leave  no  part  of  the  shadows  so  dark  as  you  intend  the 
first  lay  or  dead  colouring,  which  also  is  to  be  lighter  than  the 
finishing  colours.  Though  the  foliage  of  the  trees  is  only  rub- 
bed in  faintly,  yet  the  tranks  and  bodies  should  be  in  tbeir  pro- 
per shapes,  with  their  breadths  of  light  and  shadows.  All  kind 
of  buildings  should  be  done  in  the  same  manner,  leaving  the 
colour  of  the  cloth  for  tbeir  lights.  The  figure  on  the  fore 
ground  may  also  be  sketched  in  the  same  manner,  and  then  left 
to  dry. 

First  Pointing,  or  Deed  Colouring. — Let  the  first  lay  or  dead 
colouring  be  without  any  bright,  glaring,  or  strong  dark  co- 
lours ; so  that  the  effect  is  made  more  to  receive  and  preserve 
Ihe  finishing  colours,  than  to  shew  them  in  tbeir  first  painting. 
The  sky  should  be  done  first,  then  all  the  distances  ; and  ao 
work  downwards  to  the  middle  group,  and  from  that  to  the 
fore  ground,  and  nearest  parts.  Remember,  all  the  parts  of 
each  group,  as  trees,  buildings,  or  the  like,  are  all  painted  with 
the  group  they  belong  to.  The  greatest  secret  in  dead  colour* 
ing  is  to  find  the  two  colours  which  serve  for  the  ground  of  sha- 
dows in  general,  the  sky  excepted ; and  the  method  of  using 
them  with  the  lights,  the  first  of  which  is  the  dark  shade  with  a 
little  lake  in  it ; the  other  colour  is  only  burnt  umber.  These 
should  He  a little  changed  to  the  natural  hneof  the  objects,  and 
then  laid  on  with  drying  oil  in  the  same  manner  as  we  shade 
with  Indian  ink,  which  is  a kind  of  glaaing,  and  as  such  they 
should  be  left,  otherwise  they  will  be  dark  and  heavy,  and  there- 
fore would  be  entirely  spoiled  for  the  finishing  glaaing*  Both 
these  colours  mix  and  sympathise  agreeably  with  all  the  lights, 
but  should  be  laid  before  them. 

The  Sky. — The  sky  should  be  laid  with  a good  body  of  colours 
and  left  with  a faint  resemblance  of  the  principal  clouds,  more 
in  the  manner  of  claro-ohscure  than  with  finishing  colours  ; the 
whiter  it  is  left,  the  better  it  will  bear  out  and  support  them  ; 
the  distances  should  be  made  out  faint  and  obscurely,  with  the 
dark  shades  and  some  of  their  lights  in  different  degrees,  and 
laid  so  as  best  to  find  and  shew  their  principal  parts.  All  the 
pounds  of  the  trees  should  be  laid  or  rubbed  in,  enough  only  to 
leave  an  idea  of  their  shapes  and  shadows  faintly.  The  ground 
of  their  shadows  must  be  clean,  and  lighter  than  tbeir  finishing 
colours.  In  painting  the  lights,  it  is  better  to  incline  more  to 
the  middle  tint,  than  to  the  very  high  lights ; and  observe 
to  leave  them  with  a sufficient  body  of  elean  colonrs,  which 
will  preserve  the  finishing  colours  better  ; all  which  may 
be  done  with  a few  tints.  After  this,  go  over  the  whole  with  a 
sweetener  very  lightly,  which  will  soften  and  mix  the  colours 
agreeably  for  finishing. 

Second  Pointing.— Begin  with  the  sky,  and  lay  in  all  the 
axare.  »nd  colours  of  the  horisoa  ; then  soften  them  ; after  that 
lay  in  the  general  tint  of  the  clouds,  and  finish  on  it  with  the 
high  lights  and  the  other  tints  that  are  wanting,  with  light  tender 
touches;  then  soften  the  whole  with  a sweetener  very  lightly. 
The  finishing  of  the  sky  should  be  done  all  ml  one  painting,  be- 
cause the  tender  character  of  the  clouds  will  not  do  so  well  as 
when  the  whole  is  wet.  Observe,  that  the  stiller  the  aaure  and 
colours  of  the  horison  are  laid,  the  better  the  clouds  may  be 
painted  upon  them. 

Third  and  last  Painting.— If  oiling  is  necessary,  lay  the  least 
quantity  that  can  be ; which  should  be  done  with  a stump  tool 
or  pencil,  proportioned  to  the  place  that  is  to  be  oiled,  so  as  to 


oil  no  more  than  is  wanted : then  wipe  the  whole  plaee  that  is 
oiled,  with  a piece  of  silk  handkerchief.  When  going  to  finish 
any  objects,  remember  to  use  a great  variety  of  tints,  very 
nearly  of  the  same  colour,  but  most  of  all  when  finishing  trees. 
This  gives  a richness  to  the  colouring,  and  produces  harmony. 
The  greens  will  fade,  and  grow  darker;  therefore  it  is  highly 
necessary  to  improve  and  force  them,  by  exaggerating  the 
lights,  and  making  an  allowance  in  using  them  so  much  the 
lighter.  For  the  same  reason,  take  great  care  not  to  over- 
charge and  spoil  the  beauty  of  the  gluing ; for  if  you  do,  it 
will  be  dull  and  heavy,  and  will  consequently  grow  darker. 
The  method  of  painting  near  trees  is,  to  make  the  first  lay  very 
near  to  nature,  though  not  quite  so  dark,  bat  more  in  th 
degree  of  a middle  tint,  and  follow  it  with  strengthening  the 
shadows;  then  the  middle  tints;  and  last  of  all  lay  the  high 
lights  and  finishing  colours.  All  this  cannot  be  done  as  it 
should  be,  at  one  painting ; therefore  the  beat  way  is,  to  do  no 
more  than  the  first  lay  with  the  faint  shadows,  and  leave  it*  to 
dry.  Then  begin  with  improving  the  middle  tints  and  shadows, 
and  let  them  dry.  The  third  and  last  work  is,  adding  ali  the 
lights  and  finishing  colours  in  the  best  manner  you  are  able. 
This  method  of  leaving  the  first  and  second  parts  to  dry  sepa- 
rately, not  only  makes  the  whole  much  easier,  and  more  agree- 
able, hut  leaves  the  colours  in  the  greatest  perfection;  because 
moat  of  the  work  may  be  done  with  scumbling  and  glaaing, 
and  some  parts  without  oiling.  The  lights  also  may  be  laid 
with  a better  body  of  colour,  which  will  not  be  mixed  and 
spoiled  with  the  wet  ground.  The  figures  in  the  landscapes 
aro  the  last  work  of  the  picture;  those  in  the  fore-ground 
should  be  done  first,  and  those  in  the  distances  should  be  done 
neat ; for  after  U»e  figures  in  the  first  and  farthest  group  are 
painted.  It  will  be  much  easier  to  find  the  proportions  of  those 
in  the  middle  parts  of  the  picture.  And  observe,  that  the  sha- 
dows of  the  figures  should  be  of  the  same  hue,  or  colour,  with 
those  of  the  gronp  or  place  they  are  in. 

Qualities  of  the  above  Colours  when  used  in  Miniature.  - 
Yellows.  Gall-stone  is  one  of  the  finest  and  brightest  colours, 
and  a lasting  one : but  it  should  be  sparingly  used  in  the  flesh 
tints,  its  brilliancy  being  apt  to  overpower  all  the  other  colours. 
Terra  Sienna  is  a bright  yellow  earth,  somewhat  of  a greasy 
nature,  and  is  used  as  a warm  yellow ; but  when  burnt, 
is  more  beautiful,  partaking  of  three  tints,  yellow,  red,  ami 
brown.  Nottingham  ochre  works  Well,  but  on  account  of 
its  heavy  qualities  must  be  used  with  caution.  Roman  ochre 
is  used  with  success  in  raioiatare  painting,  as  it  works, 
when  properly  proportioned  with  gum  water,  extremely  sharp 
and  neat;  and  being  in  itself  a warm  colour,  communicates 
that  quality  to  the  tints  it  is  worked  in.  Naples  yellow, 
although  adopted  by  some  artists,  is  of  a sickly  hue.  and  has 
this  very  bad  quality,  that  It  absorbs  all  colours  that  arc  either 
worked  on  it,  or  mixed  with  it* 

Blues.  Ultramarine  excels  all  others  in  permanency.  Prus- 
sian blue  has  no  substitute,  on  account  of  its  strength  of  effect 
and  transparency.  Smalt  is  so  hard  that  nothing  but  an  agate 
flag  and  muller  will  pulverise  it  sufficiently.  It  is  not  to  be 
depended  on  for  permanency.  Indigo  is  a useful  blue,  though 
it  must  be  sparingly  used,  on  account  of  its  extreme  depth  of 
colour,  nearly  approaching  to  black ; the  best  is  called  the  rock 
indigo.  The  way  lo  judge  of  its  qualities  is  to  break  it,  and,  if 
good,  it  will  have  a coppensh  hue,  but  if  bad,  it  will  be  of  a 
dead  blackish  cast.  Chinese  vermilion,  when  good,  is  a bright 
red,  and  useful  in  miniature  pictures,  though  not  to  be  freely 
used,  its  opacity  rendering  it  dangerous  to  mix  much  with 
other  colours;  but  by  itself,  in  touching  the  parts  that  require 
extreme  brightness,  it  is  of  wonderful  service.  It  is  very  diffi- 
cult to  find  the  real  kind —the  common  vermilion,  miaed  with 
lake  or  carmine,  being  a general  substitute  ; but  the  spurious 
and  the  genuine  kind  very  materially  differ  in  working,  the  for- 
mer being  thick  and  heavy,  the  other  the  contrary.  India  red 
is  an  excellent  colour,  not  only  for  touching  the  deep  red  parts, 
bat  likewise  in  strong  flesh  tints,  in  bright  back-grounds,  and 
draperies. 

Browns.  Umber  is  very  greasy,  and  mixes  unkindly:  but, 
when  burnt,  is  very  useful  in  many  parts  of  miniature.  Terra 
de  Cassel,  or  Vandyck  brown,  so  called  from  the  very  great 
estimation  the  inimitable  painter  of  that  name  held  it  in,  is  the 
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first  rich  brown  in  tbo  world  ; in  itself  producing  a more  beau- 
tiful colour  than  can  be  formed  by  the  junction  of  any  colours 
whatever. 

loory. — Of  ivory  there  are  various  kinds,  the  distinction  of 
which  in  this  art  is  of  very  material  consequence,  Ivory,  newly 
out,  and  full  of  sap.  is  not  easily  to  bo  judged  of;  the  general 
transparency  it  exhibit*  in  that  state,  almost  precluding  the 
possibility  of  discos  ering  whether  it  is  coarse-grained  or  fine, 
streaky  or  the  contrary,  unless  to  the  artist  who,  by  a long 
course  of  experience,  >s  Jamiliarised  to  it.  The  best  way  to 
discover  Ibr  quality  of  it  is.  by  holding  it  grainway s to  the 
light,  then  holding  it  up  and  looking  through  it,  still  turning  it 
from  side  to  side,  and  very  narrowly  observing  whether  there 
are  any  streaks  in  it;  this  you  will,  unless  the  ivory  is  very 
freshly  cut,  easily  discover:  and  in  this  you  cannot  be  too 
particular.  There  is  a species  of  ivory  which  is  very  bad  for 
painting  on,  although  it  has  no  aticaks  in  it,  being  of  a horny 
coarse  nature,  which  will  never  suffer  the  colours  to  be  thrown 
out  in  tho  brilliant  manner  a fine  species  of  ivory  will ; you  are, 
thoreforc,  not  onlr  to  be  cautious  in  choosing  ivory  free  from 
streaks,  hut  likewise  that  which  has  the  finest  grain,  and  close. 
— Having  instructed  in  the  mode  of  choosing  ivory,  and  having 
prepared  it  for  painting  on,  we  now  proceed  to  give — 

isitrurtioni  for  jWinsy  Compound  Tint*  for  the  /'see.— Purple 
is  formed  of  either  ultramarine,  Prussian  blue,  smalt,  or  indigo, 
mixed  with  either  carmine  or  diop  lake.  Ultramarine,  although 
the  most  beautiful  and  brilliant  of  colours  by  itself,  yet  in  any 
mixture  it  loses  that  perfection,  but  still  retains  a sufficient 
■hare  of  brightness  to  render  it  a desirable  tint  in  the  purplish 
gray  shadows  of  the  face.  Prussian  blue,  mixed  as  beforc- 
mentinned,  makes  a bright  or  dark  purple,  according  as  the 
quantities  of  either  colours  are  proportioned ; hut  indigo  makes 
■till  darker,  owing  to  its  great  natural  depth  of  colour.  Smalt 
and  carmine,  or  lake,  form  nearly  the  same  tint  as  ultramarine, 
and  may  be  used  nearly  for  the  same  purposes. 

Gray.  Of  gray  tints  there  are  various  kinds,  according  to 
the  subjects  they  are  required  for,  A warm  gray  tint  may  be 
made  by  duly  portioning  burnt  terra  Sienna.  Prussian  blue, 
and  drop  lake:  the  more  terra  Sienna  in  it,  tho  warmer  the 
tint ; the  more  Prussian  blue  and  lake,  the  colder.  Another 
gray  tint,  used  with  success  by  some  eminent  miniature  pain- 
ters, was  composed  of  Prussian  blue  and  Chinese  vermilion, 
but  on  account  of  the  unkind  manner  with  which  vermilion  in- 
corporates with  any  other  colour,  it  required  a greater  propor- 
tion of  gum  than  ordinary  to  make  them  work  or  keep  together. 
A third  gray  tint,  uliieh  is  an  excellent  one,  is  formed  of  drop 
lake,  sap-green,  and  Prussian  blue. 

Olive  Tints.  A very  fine  olive  tint  is  formed  of  gall-stone. 
Nottingham  ochre,  and  carmine,  or  lake  ; and  another  of  sap- 
green  and  lake  simply. 

Of  Colours  proper  for  Men's  Draperies. — We  shall,  under  this 
head,  make  sonic  general  observations ; the  first  of  which  is, 
that  in  all  oioth  draperies  for  men's  portraits,  it  is  necessary  to 
add  some  flake  white  ; as  it  not  only  gives  the  colour  the  dead 
appearance  which  cloth  exhibits,  but  likewise  its  being  incor- 
orated  with  tho  flake  white,  gives  it  a body  which  makes  the 
esh  tints  appear  to  more  advantage.  The  next  observation  is, 
that  in  grinding  up  your  draperirs.  you  are  to  make  them  ap- 
pear several  degrees  lighter  in  colour  than  you  want  them  to  he 
when  dry— for  this  reason;  the  flake  white  is  a colour  so  very 
heavy,  that,  after  you  float  in  your  coat,  it  will  sink  to  the  bot- 
tom, and  leave  your  colours  several  degrees  darker  than  when 
it  was  wet ; and  finally  you  are  not  to  be  too  heavy  or  thiek  in 
floating  in  yonr  draperies,  but  merely  to  see  that  your  colour 
is  evenly  spread  over  the  part.  Black  drapery  is  formed  of 
lamp  black  burnt,  and  flake  white;  and  must  he  laid  in  with  a 
good  deal  of  ihe  latter,  as  otherwise  it  will  he  very  dillcull  to 
manage  the  shadows  so  as  to  produce  a pleasing  effect.  Scar- 
let is  a colour  very  difficult  to  lay  down  rules  for  making,  as  in 
■ome  pictures  it  is  dangerous  to  make  it  too  bright,  for  fear  of 
hurling  tho  effect  of  the  face  by  its  brilliancy  catohlng  the  eye 
too  readily  ; consequently,  if  the  subject  you  arc  painting  from 
life  is  very  palo.  you  run  a very  great  risk  by  annexing  a very 
bright  scarlet  to  his  picture.  Wc  shall  therefore  only  mention 
that  a very  bright  soarlet  is  made  of  Chinese  vermilion  and 
Cgrmine,  ground  together,  (without  any  Hake  and  white;)  and 


if  you  want  it  still  rendered  brighter  when  it  is  dry,  fill  yowr 
pencil  with  plain  carmine,  mixed  with  thin  gum-water,  aud 
glaxe  over  it  nioely  ; but  if,  on  the  contrary,  you  wish  to  sadden, 
or  take  away  a share  of  its  brilliancy,  add  a little  flake  white  to 
it,  and  that  will  have  the  desired  effect. 


List  of  several  of  the  most  eminent  Painters  of  the  Old  School , 
with  a Scale  ej  their  diffet  eut  Merits,  sa  far  as  regards  Compo- 
sition, Design,  Colouring,  and  Expression. 


Name.  Data  of  Birth  and  Death. 
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lombard,  . . . 

Albano,  born  1378,  died  1060 

14 

14 

10 

6 

. ... 

Albert  Darer,  born  1470.  died  13X8,  •• 

8 

10 

10 

8 

Roman  aail  j 

Andrea  del  Sari*,  bora  1478,  died  1510. 

19 

16 

9 

8 

Roman,  .... 
Venetian,  ..  . 

14 

6 

*! 

James  Diutu,  born  1553,  died  1613,  .. 

8 

17 

4 

6 

14 

0 

French 

10 

ft 

8 

4 

Preach,  .... 
French 

16 

IH 

16 

0 

Claude  Lorraine,  born  1600,  died  1082. 

18 

16 

Iximbard, .... 

Annibal  Carraoei,  hern  1557,  died  1600, 

14 

17 

13 

u 

Lombard... .. 
Roman 

17 

Daniel  de  Vollerra,  born  1509,  died  1550. 

12 

15 

5 

8 

It 

Lombard,  . . . 

Dominecbino,  horn  1581,  died  1641 

15 

17 

9 

'7 

8 

9 

18 

Ih 

y 

12 

Finnish 

Flemish,  • • • • 

10 

James  Jordant,  born  1594,  died  1678,., 

10 

8 

16 

0 

Flemish 

Luoin  Jordann,  born  1632,  died  1705... 

13 

12 

9 

6 

Roman, 

Julio  Romano,  born  1446,  died  1500,.. . 

15 

16 

4 

14 

Lombard,  ... 

13 

16 

15 

l« 

4 

14 

Flemish 

Locaa  de  Le«de,  born  1495,  died  1535. 

8 

6 

6 

4 

Roman,,. , j 

Michael  Angelo  Iluonarotti,  bom  1474.  } 
died  1384 

8 

18 

4 

B 

Lombard,  . . . 

Michael  Angelo  Caravaggio.  .......... 

6 

8 

16 

0 

Venetian,  ... 
Finn  alt , .... 

Olho  Veaius,  born  1536,  died  1634 

13 

14 

10 

10 

Ven-tisn,  . , . 

I’almt,  the  elder,  bora  1460,  died  1556, 

5 

6 

16 

0 

Venetian,  . . . 

Raima,  the  monger,  bom  1544, died  1628, 

12 

9 

14 

6 

Roman 

10 

15 

6 

6 

Venetian 

Paul  Veronese,  born  1532,  died  1588... 

15 

10 

16 

t 

Roman, 

Pcria  del  Vagne,  born  1500,  died  1547, 

15 

16 

7 

6 

Pietro  d«  Cortona,  bom  1596,  died  16:  9. 
Pietro  Prrugino,  born  1324,  died  1602, 

16 

14 

12 

6 

Roman 

4 

12 

10 

4 

Roman,  . . j 

Folklore  de  Caravaggio,  born  1396,  | 
died  1813 t 

10 

>7 

0 

IS 

H 1 1 

French 

Nicholas  Poussin,  born  1594,  died  1665, 

15 

17 

A 

13 

Roman,  .. ... 
Roman, 
Flemish 

15 

14 

7 

10 

17 

18 

12 

16 

Rembrandt,  burn  1606,  died  1668 

14 

6 

17 

Flemish 

Roman 

18 

13 

13 

13 

17 

8 

B 

French 

Lc  Sueor,  horn  1617,  died  1655 

15  15 

4 

15 

FI*  niisb,. . . . 

Teniers,  horn  1582,  died  1649 

15 

12 

13 

0 

Roman 

Pietro  Teato,  born  1611,  died  1650,. . . . 

11 

15 

0 

6 

Venetian,  ..  .. 

Tintoretto,  bom  1512,  died  1394, 

15 

14 

16 

4 

^fniiailisn 

15 

6 

15 

lu 

17 

It 

Roman 

Vanins,  born  1556,  died  1034 

no 

12 

IS 

Roman,  . .... 

Tadee  Zoerae,  born  1529,  died  1556,  .. 

13 

M 

9 

Description  of  a Rest  for  the  Use  of  Painters,  by  H'm.  ttroeke- 
dtm,  Esq. — The  painter's-rest  is  intended  as  a substitute  for 
the  common  maul-stick,  the  inconvenience  of  which  has  been 
often  felt  by  painters  ; sometimes  from  its  increasing  the  pres- 
sure, to  the  fatigue  of  the  hand,  which  also  supports  the  pallet  j 
often,  in  spite  of  the  padding  with  which  the  end  is  armed, 
doing  injury  to  the  picture,  if  not  quite  dry.  These  disadvan- 
tages are  obviated  by  the  following  machine;  which  consists 
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of  a frame,  with  feet  of  unequal  length,  the  longest  being  always 
placed  under  the  easd,that  the  pressure  of  the  hand  may  not 
turn  It  over  towards  the  picture.  In  the  outer  frame  of  the 
rest,  a sliding  frame  is  made  to  rise,  and  be  fixed  by  a ratchet; 
If  the  height  required  exceed  the  extent  of  the  ratchet,  the  swing 
frame  will  again  extend  the  elevation,  owing  to  Its  pivots 
being  placed  out  of  the  centre.  The  machine  is  capable  of  any 
adjustment,  from  the  low  sitting  elevation  of  an  invalid  to  a 
very  high  standing  one,  and  it  is  firm  enough  to  steady  the 
hand  perfectly. 

This  figure  is  a perspec- 
tive view  of  the  rest;  pp, 
two  standards,  framed  toge- 
ther near  the  foot-board  by  Jf 

a cross  bar,  and  by  the  bar  x 
at  the  top;  f,  a rack, cut  in 

the  right-haad  one;  r,  the  # 

click,  catching  in  it ; t,  t,  *~~~  |M 
two  other  standards,  framed 
together  only  by  tho  bars  t 
and  v,  baviug  rabbets  along 
their  outsides,  fitting  into 
grooves  in  the  inside  of  the 
standards  pp,  which  serve 
as  guides  to  them  when  slid- 
ing up  and  down.  The  frame 
rr  is  supported  at  any  re- 
quired height  by  the  click  r; 
u*,  a long  frame,  filling  the 
•pace  between  the  stand- 
ards 11}  it  ia  fixed  to  these 
latter  by  the  thumb  screws 
v v.  The  upper  part  of  this 
frame  forms  the  rest  for  the 
arm  ; and.  io  order  to  pre- 
vent it  from  turning  on  the 
screws  w w.  a pin  or  bolt  ar, 
pnshes  in,  to  fix  it : it  has  a 
loop-hole,  through  which  a 
smaller  pin  passes,  to  keep 
it  to  its  place.  By  with- 
drawing the  little  pin  x,  the  frame  it  * may  he  turned  round 
on  the  screws  wv,  and  secured  by  them  and  by  the  bolt,  as 
shewn  by  the  dotted  lines,  to  give  an  additional  elevation ; 
the  same  rack  9 giving  the  intermediate  height  between 
this  position  and  the  former.  The  left-hand  figure  shews  a 
bird’s-eye  view  of  one  foot  yjr,  and  standards  p and  1,  and 
part  of  the  frame  v.  The  painter  gives  additional  steadi- 
ness to  the  rest,  by  putting  one  foot  on  the  foot-hoard  yy  in 
front.  The  whole  rest  inclines,  from  top  to  bottom,  about  as 
much  as  an  easel  in  use  generally  does,  and  the  long  feet  go 
under  the  canvass,  to  let  it  approach  near  enough. 

PAKFONG,  orWniTe  Copper,  a inetal  composed  of  copper, 
nickel,  and  xinc.  The  zinc  amounts  to  nearly  one  half  of  the 
whole,  and  the  proportions  of  copper  and  nickel  arc  as  6 to  13. 
This  compound  metal  is  much  used  among  the  Chinese. 

PAL/ESTRA,  in  Grecian  Antiquity,  a public  building, 
where  the  youth  exercised  themselves,  in  wrestling,  running, 
plaving  at  quoits,  & c. 

PALAMEDEA,  a genus  of  birds,  belonging  to  the  order  of 
grailas.  The  character  of  this  genus  is,  the  bill  bends  down  at 
the  point  with  a horn,  or  with  a tuft  of  feathers  erect  near  the 
base  of  it:  the  nostrils  arc  oval ; the  toes  are  divided  almost  to 
their  origin,  with  a small  membrane  between  the  bottoms  of  each. 

PALATE,  in  Anatomy,  the  flesh  that  composes  the  roof,  or 
the  upper  and  inner  part,  of  the  mouth. 

PALATINE  Caumixs  of  h ug  let  nd,  are  Chester,  Durham,  and 
Lancaster,  the  ow  ners  of  which,  the  Earl  of  Chester,  the  Bishop 
of  Durham,  and  the  Duke  of  Lancaster,  can,  or  may,  or  could, 
pardon  treasons,  murders,  and  felonies,  appoint  their  own 
judges,  justices,  and  issne  writs  and  indictments,  as  the  king 
can  in  the  other  counties  that  aro  not  palatinate. 

PALILICUM,  another  name  for  the  star  Aldebarem. 

PALING,  in  Agriculture,  a kind  of  fence-work  for  fruit 
trees.  It  is  also  a fence  made  by  stakes  being  driven  into  the 
ground. 
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PALISADES,  stakes  made  of  strong  split  wood,  used  in 
fortification,  and  for  the  support  or  defence  of  embankments. 

PALISSE,  in  Heraldry,  a bearing  like  a range  of  palisades 
before  a fortification,  represented  on  a fosse,  rising  up  a con- 
siderable height  and  pointed  at  top,  with  the  field  appearing 
before  them. 

PALLADIUM.  This  is  a new  metal  first  found  by  Dr.  Wol- 
laston associated  with  platina,  among  the  grains  of  which  be 
supposes  its  ore  to  exist,  or  an  alloy  of  it  with  irridium  and 
osminm,  scarcely  distinguishable  from  the  crude  platina,  though 
it  is  hardier  and  heavier.  Palladium  is  of  a greyish  white  co- 
lour, scarcely  distinguishable  from  platina,  and  takes  a good 
polish.  It  is  ductile,  and  very  malleable ; and  being  reduced 
into  thin  slips,  is  flexible,  but  not  very  elastic.  Its  fracture  is 
fibrous  and  in  diverging  strife,  shewing  a kind  of  crystalline 
arrangement.  In  hardness  it  is  superior  to  wrought  iron.  Its 
specific  gravity  is  from  10-9  to  11*8. 

Palladium,  a statue  of  Minerva,  which  the  Trojans  imagined 
fell  from  heaven,  and  that  their  city  could  not  be  taken  whilst 
that  remained  io  it. 

PALLAS,  one  of  the  new  planets  discovered  by  Dr.  Olbers, 
March  28,  1802.  It  is  sitoated  between  the  orbits  of  Mars  and 
Jupiter,  and  is  nearly  of  the  same  magnitude  with  Ceres,  but 
of  a less  ruddy  colour.  It  is  surronnded  with  a nebulosity  of 
less  extent,  and  performs  its  annual  revolution  In  nearly  tbe 
same  period.  The  planet  Pallas,  however,  is  distinguished  In 
a very  remarkable  manner  from  Ceres  and  all  other  primary 
planets,  by  the  immense  inclination  of  its  orblL  While  these 
bodies  are  revolving  round  the  sun  in  almost  circular  paths, 
rising  only  a few  degrees  above  the  plane  of  the  ecliptic,  Pallas 
ascends  above  this  plane  at  an  angle  of  abont  thirty-five  degs., 
which  is  nearly  five  times  greater  than  the  inclination  of  Mer- 
cury. From  the  eccentricity  of  Pallas  being  greater  than  that 
of  Ceres,  or  from  a difference  of  position  in  tbe  line  of  their 
apsides,  while  their  moan  distances  are  nearly  canal,  the  orbits 
of  these  two  planets  mutually  intersect  each  other;  a pheno- 
menon which  is  altogether  anomalous  in  the  solar  system. 

PALLET,  among  Painters,  a little  oval  table  or  piece  of  wood, 
or  ivory,  very  thin  and  smooth  ; on  and  round  which  the  paint- 
ers place  the  several  colours  they  have  occasion  for,  to  be  rea- 
dy for  the  pencil.  The  middle  serves  to  mix  the  colours  on, 
and  to  make  the  tints  required  in  the  work.  It  has  no  handle, 
but  instead  thereof  a hole  at  one  end  to  put  tbe  thumb  through 
to  hold  it. 

Pallet,  among  Potters,  crucible  makers,  a wooden  in- 
strument. almost  the  only  one  they  use  for  forming,  beating, 
and  rounding  their  works:  they  have  several  kinds ; the  largest 
are  oval,  with  a handle  ; others  are  ronnd.  or  hollowed  trian- 
gularly ; others,  in  fine,  are  in  manner  of  large  knives,  serv- 
ing to  cut  off  whatever  is  superfluous  00  the  moulds  of  their 
work. 

Pallet,  in  Gilding,  an  instrument  made  of  a squirrel's  tail, 
to  take  up  tbe  gold  leaves  from  the  pillow,  and  to  apply  and 
extend  them  on  the  matter  to  be  gilt 

PALLIUM,  or  Pall,  an  archiepiscopal  vestment  of  white 
woollen  cloth,  about  the  breadth  of  a border,  made  roond,  and 
thrown  over  the  shoulders : upon  this  border  there  are  two  others 
of  the  same  matter  and  form,  one  of  which  falls  down  upon  tho 
breast  and  the  other  upon  tbe  back,  each  having  a red  cross 
upon  it ; several  crosses  of  tbe  same  colour  being  likewise  upon 
tbe  upper  part  of  it  about  the  shoulders.  The  pall  was  part  of 
the  imperial  bnbit,  and  originally  granted  by  the  emperors  to 
patriarchs,  but  at  present  it  is  given  by  the  pope  as  a mark  of 
the  apostolic  power,  without  which  neilher  the  function  nor 
title  of  archbishop  can  be  assumed  by  the  bishops  of  bis  com- 
munion. 

PALM,  an  ancient  long  measure  taken  from  the  extent  of 
the  hand.  Tbe  Roman  palm  was  of  two  kinds ; the  great  palm, 
taken  from  the  length  of  tbe  band,  answered  to  our  span,  and 
contained  twelve  digita,  or  6ngers‘  breadths,  or  nine  Roman 
inches,  equal  to  about  eight  and  a half  English  inches.  The 
small  palm,  from  the  breadth  of  the  hand,  contained  four  digits 
or  fingers,  equal  to  about  three  English  inches.  Tbe  Greek 
palm,  or  doron,  was  also  of  two  kinds;  ihe  small  contained 
four  fingers,  equal  to  little  more  than  three  inches;  the  great 
palm  contained  five  fingers.  Tbe  Greek  double  palm,  called 
9 H 
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rijrhas,  contained  alao  in  proportion.  Tbe  modern  palm  is 
different  in  different  places,  where  it  is  used.  It  cootains 

lac.  UtiK. 

Al  Rome  . . • * * *4 

Al  Niiplri,  mofdiBf  la  Rictioll  8 0 

llitto,  secordivg  lo  other*  8 T 

At  Genoa 0 8 

At  MorOeoo  aod  Pcs. T 1 

twl  inaw  tibir  pub  if  Fruee 9 9 

Tbe  Eflfti*h  palaa  is 3 0 


PALMj®.  Palm*,  comprehend  several  genera  of  plants,  with 
simple  stems,  which  at  their  summits  hear  leaves  resembling 
those  of  ferns,  being  a composition  of  leaf  and  branch. 

PANACEA,  among  Physicians,  denotes  an  universal  medi- 
cine, or  a remedy  for  all  Jiseases. 

PAN  AX,  (fiis*tVni0.)  a gertus  of  plants  belonging  to  tbe 
polygamia  class,  of  which  there  are  nine  species. 

PANCREATIC  Juick.  a liquid  secreted  by  the  pancreas, 
Which  is  found  to  be  analogous  to  saliva,  and  probably  serves 
the  «amr  purpose  in  promoting  the  digestion  of  the  food. 

PANDECTS,  or  Fandkcta,  in  Jurisprudence,  are  AO  hooks 
of  Roman  civil  law,  abridged  by  Justinian's  order;  though 
Papin*  extends  the  signification  of  this  word  lo  the  hooks  of 
the  Old  and  New  Testament.  The  original  copy  (supposed  to 
be)  is  in  the  possession  of  the  Medici  family  at  Florence. 
The  pandects  of  Justinian  sufficiently  shew  how  sralously  the 
lawyers  and  advocates  of  passive  obedience  laboured  in  the 
cause  of  prerogative. 

PANEL,  a schedule  or  roll  of  such  jurors  as  the  sheriff 
returns  to  pass  upon  any  trial ; and  impanelling  a jury,  is 
returning  their  names  in  such  schedule  of  parchment.  In 
Scots  law,  the  prisoner  at  the  bar  is  the  panel. 

Panel,  in  Joinery,  is  a tympanum,  or  square  piece  of  thin 
wood,  sometimes  carved,  framed  or  grooved  in  a larger  piece 
between  two  upright  pieces  and  two  cross  pieces. 

PANIC,  denotes  an  ill.grounded  terror  or  Iriglit-  The  origin 
of  the  phrase  is  from  Pan,  one  of  the  captains  of  Bacchus,  who 
with  a few  men  put  a numerous  army  to  rout,  hy  a noise  which 
Itis  soldiers  raised  in  a rockey  valley  favoured  with  a great 
number  of  echos  ; for  this  stratagem  making  their  numbers  ap- 
pear much  greater  than  it  really  was,  the  enemy  quitted  a very 
commodious  encampment,  and  lied.  Hence,  all  ill-grounded 
fears,  have  been  called  panics,  or  panic  fears. 

P ANICUM.  a genus  of  plants  belonging  to  the  triandria  class. 

Pa  NICUM  Miliaeevm.  Millet.  - Millet  is  of  two  kinds,  the 
brown  and  yellow.  They  are  snmetimes  sown  in  this  country 
for  feeding  poultry,  and  also  for  dressing  ; i.  e.  it  is  divested  of 
the  husk  by  being  passed  through  a mill,  when  it  is  equal  to 
rice  for  the  use  of  the  pastry  cook.  The  seed  used  is  from  one 
to  two  bushels  per  acre.  This  is  very  commonly  grown  in 
Italy,  and  on  the  shores  of  the  Mediterranean  sea.  from  which 
large  quantities  are  annually  exported  to  the  more  northern 
countries. 


PANTHER.  See  Prut. 

PAPAVKR.  the  Poopu,  a genus  of  the  monogynia  order,  in 
the  polvandria  class  of  plants;  and  in  the  natuial  method  rank 
ing  under  the  27th  order.  rhwrda>.  The  corolla  is  telraprtalous, 
the  calyx  dipbyllous.  the  capsule  bilocular,  opening  at  the  pores 
below  a persisting  stigma.  There  are  nine  species : 1.  The 
aomniferuui,  or  somniferous  common  garden  poppy.  There 
arc  of  this  a great  many  varieties,  some  of  them  extremely 
beautiful.  The  white  officinal  poppy  is  one  of  the  varieties  of 
ibis  sort.  It  grows  often  to  the  height  of  five  or  six  feet,  having 
large  flowers  both  single  and  double,  succeeded  by  capsules  ur 
heads  as  large  as  oranges,  each  containing  shout  H'HKl  seeds. 

PAPER,  W kiting,  is.  in  Europe,  manufactured  from  lineu 
rags  chiefly.  These  mgs  arc  first  cut  or  chopped,  then  dusted, 
and  reduced  to  pulp  in  mills,  by  cylinders,  Ac.  The  workman 
now  immerses  into  the  pulp  vat  a mould  composed  of  wire 
cloth,  anti  furni*hrd  with  a frame  to  retain  the  sniff.  He  then 
draws  out  as  much  of  this  pulp  as  is  necessary  for  one  sheet. 
Over  which  lie  places  a felt,  to  absorb  the  rnoi-ture ; and  thus  a 
felt  and  sheet  of  paper  are  placed  alternately,  till  he  has  formed 
six  quires  of  paper.  When  the  last  sheet  is  covered  with  felt, 
the  whole  is  pleased,  and  the  ahretp  am  suspended  on  cords 
to  dry.  The  next  operation  is  sizing,  which  is  performed  hy 


plunging  the  paper  into  a vtfssel  of  star,  containing  a small 
portion  of  alum.  The  paper  is  then  dried,  and  folded  into 
quires  ol  24  sheets,  and  finally  made  up  into  reams  containing 
20  quires  each. 

Blotting  paper,  drawing,  engraving,  and  printing  paper,  are 
prepared  much  in  the  same  way,  but  they  are  not  so  highly 
sized.  In  lieu  of  rags,  barley  straw  is  employed  in  the  manu- 
facture of  paper,  but  it  will  only  serve  for  common  purposes, 
as  it  communicates  an  unpleasant  tinge. 

To  make  Stained  Paper.  This  is  done  hy  applying,  by  soft 
brushes,. any  of  the  colours  used  for  tinging  other  substances, 
after  tempering  them  properly  with  siae  or  gum  water.  If  Iho 
paper  is  to  be  of  a uniform  colour,  it  must  be  fixed  by  several 
thin  coatings,  each  being  suffered  to  dry  before  another  is 
applied  ; otherwise  the  shade  will  appear  clouded. 

Marbled  Paper,  Is  a sort  of  paper  variously  stained,  or  painted 
as  it  were  with  divers  colours  ; made  by  apply  ing  a sheet  on 
the  surface  of  a liquor,  wherein  colours,  diluted  with  oil  or  ox's 
gall,  are  suspended.  The  manner  of  making  it  in  thus: — A 
trough  is  provided  of  the  shape  and  dimensions  of  a sheet  of 
the  paper  to  be  marbled,  and  about  four  fingers  deep;  this  is 
made  of  lead  or  wuod  well  joined,  and  pitched  or  primed  to 
contain  the  liquor.  For  the  liquor,  a quarter  of  a pound  of 
gum  tragnrantti  is  macerated  four  or  five  days  in  fair  water  * 
tiris  they  stir  from  time  to  time,  and  add  to  it  daily  fresh  water, 
till  it  he  of  a consistency  somewhat  thinner  than  oil ; then  they 
strain  it  ioto  the  trough.  The  colours  to  be  applied  thereon, 
fur  blue,  are,  indigo  ground  op  with  white  lead,  or  Prussian 
blue  and  verditer  may  be  used:  for  green,  indigo  and  orpiraent, 
the  one  ground  and  the  other  tempered,  mixed  and  boiled  toge- 
ther with  roromon  water  ; or  verdigris,  a mixture  of  Dutch 
pink  and  Prussian  blue,  or  verditer,  indifferent  proportions: 
for  yellow,  orpiment  bruised  and  tempered  ; or  Dutch  pink  and 
yellow  ochre : for  red,  the  finest  lake,  ground  with  raspings  of 
llrasil  wood,  which  has  been  prepared  hv  boiling  half  a day  j 
or  carmine,  rose  pink,  vermilion,  and  red  lead  ; the  two  latter 
of  which  should  he  mixed  with  rose  pink  or  lake,  to  bring  them 
to  a softer  cast : for  orange,  orange  hike,  or  a mixture  of  ver- 
milion. or  red  lend,  with  Dutch  pink : for  purple,  rose  pink  and 
Pru*»ian  blue.  Into  all  these  colours,  properly  ground  with 
spirit  of  wine,  they  put  a little  ox  or  fish  gall,  which  is  two  or 
three  days  old  ; and  if  the  colours  dilate  not  of  themselves  suffi- 
ciently, they  add  more  gall ; on  the  contrary,  if  they  spread  too 
much,  the  gall  is  over-dosed,  and  must  be  corrected  by  adding 
more  of  the  colour  without  gall. 

For  the  operation  of  marbling,  when  the  cum  is  well  settled 
in  the  trough,  they  extend  a sheet  of  paper,  and  plunge  it  very 
shallow  into  the  liquor,  suddenly  lifting  it  out  again,  in  order 
to  stir  up  and  raise  the  subsiding  gum  towards  tbe  surface,  and 
for  the  more  universal  impregnating  of  the  liquor.  This  done, 
and  alt  the  colours  ranged  in  gallipots  on  the  table,  where  also 
the  trough  is  placed,  they  begin  by  dipping  a brush  of  hogs  hair 
into  any  colour,  commonly  the  blue  first,  and  sprinkle  it  on  the 
surfare  of  the  liquor:  if  the  colour  has  been  rightly  prepared, 
it  will  dilate  itself  duly  therein  This  done,  the  red  is  applied 
in  ihe  like  manner,  hut  with  another  pencil;  after  this,  the 
yellow;  lastly,  the  green.  For  white,  it  is  made  by  only 
sprinkling  fair  water,  mixed  with  ox’s  gall,  over  the  liquor. 
When  all  colours  are  thus  floating  on  the  liquor,  to  give  them 
that  agreeable  carohlelting,  which  we  admire  in  marble  paper, 
they  use  a pointed  stick;  which  being  applied  by  drawing  it 
from  one  side  of  the  trough  to  the  other,  with  address,  stirs  up 
Ihe  liquor  and  fluctuating  colours ; thrn  with  a comb,  made  of 
wood,  about  five  inches  long,  with  brass  teeth,  about  two  inches 
in  length,  and  a quarter  of  an  inch  distant  from  each  other, 
taken  by  the  head  with  both  hands,  thev  comb  the  surface  of 
ihe  liquor  in  the  trough,  from  one  extreme  to  another,  permit- 
ting only  the  teeth  to  enter;  this  being  performed  with  a 
gentle  and  uniform  motion,  makes  those  clouds  and  undula- 
tions on  which  the  beauty  of  the  paper  depends.  If  it  he  far- 
ther desired  to  have  the  colours  lie  in  any  other  fantastical  pos- 
ture. representing  serpents,  or  the  like,  it  is  effected  with  the 
pointed  stick  above  mentioned,  by  drawing  it  over  what  has 
been  already  eombed  ; but  this  must  be  done  with  a dexterous 
liiind,  and  with  a shallow  dtp  into  the  liquor,  circling,  as  if 
1 you  would  draw  sonic  flourish,  or  figured  letter.  Lastly,  tbe 
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colours  being  io  this  posture,  the  operator  displays  and  applies 
on  them  a sheet  of  white  moistened  paper ; to  do  which,  artist- 
like,  requires  a sleight  only  to  be  obtained  by  practice ; because 
the  surfaces  of  the  liquor  and  the  paper  are  to  meet  equally  in 
alt  parts;  which  done,  before  the  colours  have  time  to  soak 
through,  which,  unless  the  paper  be  very  thick,  will  he  in  the 
space  of  two  or  three  pulses,  he  lifts  up  the  paper  nimbly,  and 
with  an  even  hand;  and  then,  after  spreading  it  a while  on  a 
hoard,  hangs  it  on  a line  to  dry  ; which,  when  sufficiently  done, 
they  first  rub  it  with  a little  soap,  and  then  polish  it  with  a 
marble  stone,  ivory  knob,  or  glass  polishers  ; or  with  a burnisher 
of  jasper  or  agate.  It  must  he  observed,  that  the  sprinkling or 
the  colours  is  to  be  renewed  and  all  the  other  ceremonies 
performed  with  the  stick  and  comb,  at  every  application  of 
fresh  paper,  by  reason  that  every  paper  takes  off  all  the  colour 
from  the  liquor. 

Rice  Paper,  is  a coridus  sort  of  paper,  made  by  the  Chinese; 
it  is  semi-transparent,  of  a firm  texture,  and  feels  somewhat 
like  the  article  manufactured  from  the  panynu.  The  Chioese 
also  make  paper  from  the  rind  or  bark  of  the  mulberry  tree,  the 
elm,  the  bamboo,  and  cotton  tree.  In  fact,  every  different 

frovincc  has  its  own  provincial  paper.  The  second  skin  of  the 
nniboo  bark  is  peculiarly  soft  and  white.  This  the?  heat  in 
fair  water  into  a pulp,  which  they  lake  up  in  large  nroutds,  so 
that  some  sheets  are  above  twelve  fret  in  length.  They  are 
completed  by  dipping  them  in  alum  water,  which  serves  in 
place  of  our  size.  Each  province  not  only  manulactures  a 
paper  peculiar  to  itself,  but  stains  it  pink,  green,  or  straw 
colour,  as  their  fathers  from  time  immemorial  have  done. 

Ivory  Paper.  The  properties  which  render  ivory  so  desir- 
able a subject  for  the  miniature  painter,  and  other  artists,  are, 
the  evenness  and  fineness*  of  its  grain,  its  allowing  all  water 
colours  laid  on  its  surface  to  be  washed  out  with  a soft  wet 
brush,  and  the  facility  with  which  the  artist  may  scrape  nfT  the 
colour  from  any  particular  part,  by  the  point  of  a knife,  or 
other  convenient  instrument,  and  thus  heighten  and  add  bril- 
liancy to  the  lights  in  his  painting  more  expeditiously  and  effi- 
caciously than  can  be  done  in  any  other  way.  The  high  price 
of  ivory,  the  impossibility  of  obtaining  plates  exceeding  very 
moderate  dimensions,  and  the  coarseness  of  grain  in  the  larger 
of  these,  and  its  liability,  when  thin,  to  warp  by  changes  of  the 
weather,  together  with  its  property  of  turning  yellow  by  long 
exposure  to  the  light,  owing  to  the  oil  which  it  contains,  render 
some  substitute  very  desirable.  The  ivory  paper  wc  are  now 
about  to  describe,  admits  of  traces  being  made  on  the  surface 
by  a hard  black  lead  pencil,  which  arc  much  easier  effaced  by 
Indian  rubber  than  from  common  drawing  paper;  and  this  cir- 
cumstance. with  the  extremely  fine  lines  which  its  hard  and 
even  surface  is  capable  of  receiving,  peculiarly  adapts  it  for 
the  reception  of  the  most  delicate  pencil  drawings  and  out- 
lines. The  colour/  laid  upon  it  have  a greater  brilliancy  than 
when  laid  upon  ivory,  owing  to  the  superior  whiteness  of  the 
ground.  The  following  is  the  process  given  by  Mr.  Einslie,  of 
Stratton  Ground,  Westminster,  to  the  Society  of  Arts,  for 
which  lie  was  voted  the  sum  of  thirty  guineas: — Take  a quar- 
ter of  a pound  of  clean  parchment  cuttings,  and  put  them  into 
a two  quart  pan,  with  nearly  as  much  water  as  it  will  hold; 
boil  the  mixture  gently  for  four  or  five  hours,  adding  water  from 
time  to  time,  to  supply  the  place  of  that  driven  o(T  by  evapora- 
tion; then  carefully  strain  the  liquor  from  the  dregs  through  a 
cloth,  and  when  cold  it  will  form  a strong  jelly,  which  may  be 
called  litr  No.  1.  Return  the  dregs  of  the  preceding  process 
into  the  patt.  till  it  with  water,  and  again  hull  it  as  before  for 
four  or  live  hours;  th>  n strain  off  the  liquor,  and  call  it  size 
No.  2.  Take  three  sheets  of  drawing  paper,  (outsides  will 
answer  tire  purpose  perfectly  well,  and  being  much  cheaper, 
are  therefore  to  be  preferred.)  wet  them  on  both  sides  with  a 
soft  sponge  dipped  in  water,  and  paste  them  together  with  the 
sice  No.  2.  VYliil  they  are  still  wet.  lay  them  on  a table,  and  ' 
place  them  upon  a smooth  slab  of  writing  slate,  of  a sire  sonic-  | 
what  smaller  than  the  paper.  Turn  up  the  edges  of  the  paper.  ! 
and  paste  them  on  the  bark  of  the  slate,  and  then  allow  the 
paper  to  dry  gradually.  Wet.  as  before,  three  more  sheets  of  | 
the  same  kind  of  paper,  and  paste  them  on  the  others,  one  af  a • 
time  ; rut  off  with  a knife  what  projects  beyond  the  edges  of  the  | 
slate,  and  when  the  whole  has  become  perfectly  dry,  wrap  a 


small  piece  of  slate  in  coarse  sand  paper,  and  with  this  rubber 
make  the  surface  of  the  paper  quite  even  and  smooth.  Then 
paste  on  an  inside  sheet,  which  most  be  quite  free  from  spot's 
or  dirt  of  any  kind  ; cut  off  the  projecting  edges  as  before,  and 
when  dry,  rub  it  with  fine  glass  paper,  which  will  produce  a 
perfectly  smooth  surface.  Now,  take  half  a pint  of  the  size 
No.  1,  melt  it  by  a gentle  beat,  and  then  stir  It  inte  three  table- 
spoons full  of  One  plaster  of  Paris;  when  the  mixture  is  com- 
pleted, pour  it  out  on  the  paper,  and  with  a soft  wet  sponge 
distribute  it  as  evenly  as  possible  over  the  surface  Then, 
allow  the  surface  to  dry  sluwly,  and  rub  it  again  with  fine 
glass  paper.  Lastly,  take  a few  spoons  full  of  the  aiso  No.  1. 
and  mix  it  with  three-fourths  its  quantity  of  water;  unite  the 
two  by  a gentle  heat,  and  when  the  mass  has  cooled,  so  as  to 
be  in  a semi-gelatinous  state,  pour  about  one-third  of  it  on  the 
surface  of  the  paper,  and  spread  it  evenly  with  the  spouge; 
when  this  has  dried,  pour  on  another  portion,  and  afterwards 
the  remainder ; when  the  whole  has  agein  become  dry,  rub  it  over 
lightly  with  fine  glass  paper,  and  the  process  is  computed;  it 
may,  accordingly,  be  cut  away  from  tho  slab  of  slate,  and  is 
ready  for  use. — The  quantity  of  ingredients  abovemeniioned  is 
suffieiebt  for  a piece  of  paper  171  by  1*1  inches.  Plaster  of 
Paris  gives  a perfectly  white  surface  ; oxide  of  zinc,  mixed 
with  plaster  of  Paris,  in  the  proportion  of  four  parfe  of  the 
former  to  three  of  the  latter,  gives  a tint  very  near  resembling 
ivory  ; precipitated  carbonate  of  barytes  gives  a tint  interme- 
diate between  the  two. 

The  method  of  making  Wkity  Brain  Paper  is  the  following  { 
The  constituent  material  consists  in  old  worn-out  sacks,  which 
are  first  chopprdtnto  small  pieces  by  a labourer,  who  is  fui 
that  purpose  furnished  with  a sharp  chopper  and  r Mock  ; the 
fragments  thus  prepared  are  well  Washed  by  agitating  them  in 
a vat  of  water,  changed  as  often  as  needful ; after  this  they  are 
cast  into  the  mill,  which  consists  of  a longitudinally  denticulated 
cylindei,  or  rollcrr  not  much  unlike  the  crimping  roller  used  by 
a laundtess  for  crimping  frills,  Ate. ; this  roller  having  a motion 
given  it  bjr  a water  wheel,  revolves  on  its  avis  with  great  velo- 
city, within  the  fixed  concave  section  of  a cylinder,  likewise 
denticulated,  and  fitted  so  closely  to  it,  but  without  couiad,  as 
to  grind  the  shreds  of  sacking,  which  arc  now  mixed  with 
water  to  a fine  pulp,  as  they  arc  drawn  in  between  the  two 
suifar.es.  This  pait  of  the  apparatus  is  contained  in  one  sidu 
or  division  of  a trough,  of  an  oblong  curvated  form,  with  a par- 
tition in  the  middle,  leaving  it  open  at  ebeb  end,  thus  fotining 
a continuous  canal  in  which  the  lluid  moves  round,  the  cuncul 
which  passes  through  the  grinders  being  occasioned  by  tho 
rapid  revolution  of  tbe  indented  roller  iu  the  liquid.  When 
the  fibres  have  thus  acquired  a proper  slate  of  separation,  the 
pulp  is  suffered  to  run  out  of  the  mill  trough  into  a large 
receptacle,  to  await  the  next  process.  A sufficient  portion  is 
now  transferred  into  another  vnt,  where  it  is  further  diluted  wj<fe 
wa>er  to  a proper  consistence,  and  mode  lately  warn.ed  by 
steam,  circulated  in  pipes  at  the  bottom  of  the  vessel,  ami  to 
prevent  the  pulp  prccipitatiug,  the  whole  is  kepi  in  const  util 
mution  by  an  apparatus  somewhat  like  a reel,  revolving  within 
.it  llie  lower  part,  and  pul  in  action  also  by  a small  water  w heel. 
In  this  state,  the  colour,  the  consistency,  and  tho  ebullition, 
cause  it  to  b>  ar  a striking  resemblance  to  a huge  mass  of  water 
gruel,  M thick  and  slab."  At  this  vessel  stands  a man  furnished 
with  a fiamc  of  wirework,  very  similar  to  what  is  used  fur 
meat  safes,  but  of  a closer  texture,  and  not  ruiudi  unlike  i 
four-sided  shallow  sieve,  and  of  the  size  and  form  of  the  sheet 
of  paper  to  he  made ; this  he  dips  into  the  liquid,  and  on  lifting 
it  oui  the  water  drains  through  the  wirework,  and  the  frame  is 
coveted  with  a thin  layer  of  the  pulp;  the  frame  is  then 
inverted  on  a piece  of  flannel,  when  the  pulp  quits  the  frame, 
and  lying  on  the  flannel,  resembles,  and  is  in  fact  become,  h 
sheet  of  wet  paper:  another  flannel  is  laid  on  Ibis  fin  the  next 
sheet,  and  so  alternately,  notil  tbe  pile  has  accumulated  to  a 
• rrtain  quantity,  when  the  whole  is  put  into  a powerful  press, 
by  which  the  water  held  in  the  material  is  expressed,  and  tho 
paper  thus  brought  to  a state  of  comparative  dryness.  Em-li 
sheet  is  now  taken  from  between  the  flannel*,  and  hung  across 
laths  in  llio  drying  rooms:  wheu  dry,  is  made  up  into  quit cs, 
again  pressed,  and  packed  up  in  reams  fur  the  consumer. 

Paces  Office,  an  oOicc  in  which  nil  the  public  writings,  mat- 
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ters  of  state  and  council,  proclamations,  letters.  intelligences, 
negotiations  abroad,  and  generally  all  despatches  that  pass 
through  the  office  of  the  secretaries  of  state,  are  lodged  by  way 
of  library. 

PAPIER  M ACHE.  is  a substance  made  of  cuttings  of  white 
or  brown  paper,  boiled  in  water,  and  beaten  in  a mortar  till 
they  are  reduced  into  a Lind  of  paste  t and  then  boiled  with  a 
solution  of  turn  arabic,  or  of  sire,  to  give  tenacity  to  the  paste, 
which  is  afterwards  formed  into  different  toys,  &c.  by  pressing 
It  into  oiled  moulds.  When  dry,  it  is  covered  with  a mixture 
of  sine  and  lamp  black,  and  afterwards  varnished. 

PA  PISTS.  persons  professing  the  popish  religion.  By  seve- 
ral statutes,  if  any  English  priest  of  the  church  of  Rome,  born 
in  the  dominions  of  the  crown  of  England,  come  to  England 
from  beyond  the  seas,  or  tarried  in  England  three  days,  without 
conforming  to  the  church,  he  was  guilty  of  high  treason  ; and 
they  also  incurred  the  guilt  of  high  treason  who  were  moncilrd 
to  the  see  of  Rome,  or  procured  others  to  be  reconciled  to  It. 
By  these  laws  also,  papists  were  disabled  from  giving  their 
children  any  education  in  their  own  religion.  If  they  educated 
their  children  at  home,  for  maintaining  the  schoolmaster,  if  he 
did  not  repair  to  church,  or  was  not  allowed  by  the  bishop  of  the 
diocese,  they  were  liable  to  forfeit  10/.  a month,  and  the  school- 
master was  liable  to  the  forfeiture  of  40s.  a day  ; if  they  sent 
their  children  for  education  abroad,  they  were  liable  to  a for- 
feiture of  100/.  and  the  children  so  sent  were  incapable  of  inhe- 
riting, purchasing,  or  enjoying  any  lands,  profits,  goods,  debts, 
legacies,  or  sums  of  money  : saying  mass  was  punishable  bv 
forfeiture  of  200  marks  ; and  bearing  it,  by  a forfeiture  of  100 /. 
But  during  the  late  reign  the  Roman  Catholics  have  been  in 
some  measure  relieved  from  many  of  the  odious  and  unjust  re- 
strictions formerly  imposed  on  them.  See  18.  Geo.  Ilf.  c-  GO; 
and  31  Geo.  HI.  c 32.  Yet  as  the  statute  1 William  and  Mary, 
at.  I,  c.  18,  called  the  Toleration  Act,  does  not  apply  to  Catho- 
lics, nor  to  persons  denying  the  Trinity,  they  cannot  serve  in 
corporations,  and  are  liable  to  the  test  and  corporation  act. 
They  cannot  sit  in  the  house  of  commons,  nor  vote  at  elections, 
without  taking  the  oath  of  supremacy,  and  cannot  preset.!  to 
advowsons,  although  Jews  and  Quakers  may.  But  the  person 
is  only  disabled  from  presenting,  and  still  continues  patron. 
It  seems  tlicv  may  serve  on  juries  ; but  Catholic  ministers  are 
exempted.  They  also  are  entitled  to  attend  the  British  facto- 
ries and  their  meetings  abroad,  and  may  hold  offices  to  be 
wholly  exercised  abroad,  and  may  also  serve  under  the  East 
India  Company.  They  arc  also  enabled  to  bold  any  rank  in  the 
army,  having  been  excused  by  a late  statute  from  the  oaths 
formerly  requited.  In  Ireland,  papists  may  be  justices  of  ihe 
pence,  and  are  qualified  to  serve  in  eorpo  rat  ions ; but  patty 
spirit  much  prevailing,  they  are  seldom  elected. 

PAPYRUS,  a famous  reed,  or  species  of  dog  grass,  from 
which  was  made  tlie  celebrated  paper  of  Egypt. 

PAR,  in  Commerce,  signifies  any  two  things  canal  in  value. 

PAR\HOLA,  is  one  of  the  conic  sections  formed  by  the 
intersection  of  a plane  and  a cone,  when  the  plane  passes 
parallel  to  the  side  of  the  cone.  This  figure,  like  ail  other  conic 
sections,  may  be  treated  of  in  three  different  ways,  vis.  1.  As 
being  produced  by  the  intersection  of  a plane  and  cone.  2.  Ac- 
cording to  its  description  in  piano.  And,  3.  As  being  gene- 
rated by  the  motion  of  a variable  line  or  ordinate,  along  another 
fixed  line  or  directrix;  in  which  case  the  properties  of  the 
curve  are  deduced  from  the  equation  by  which  it  is  defined  or 
expressed.  The  vertex  of  a para- 
bola is  the  point  in  which  the  cut- 
ting plane  meets  the  side  of  tho 
cone.  Thus,  V is  the  vertex  of 
the  parabola  m V o.  The  axis  is  a 
straight  line,  V n,  drawn  from  the 
vertex  V,  so  as  to  divide  the  figure 
into  two  equri  parts ; and  any  line 
parallel  to  the  axis  is  called  a 
diameter.  If  a straight  line,  ter- 
minated by  the  curve,  be  bisected 
by  tho  axis  or  by  a diameter,  it  is 
called  a double  ordinate  to  the 
axis,  or  to  that  diameter,  respec- 
tively; and  its  half  is  called  an 


ordinate  to  it.  The  axis  cats  its  ordinates  at  right  angles. 
Thus  M N O is  a double  ordinate,  and  M N an  ordinate  to  the 
axis  V n.  The  segment  of  the  axis,  or  of  a diameter,  between 
its  vertex  and  ordinate,  is  called  an  absciss  of  the  axis,  or  of 
that  diameter.  Thus  V N is  an  absciss  of  the  axis.  A third 
proportional  to  the  absciss,  and  its  corresponding  oidinale,  is 
called  the  parameter,  or  latus  rectum.  The  focus  is  that 
point  in  the  axis  where  the  absciss  is  equal  to  one-fourth  of  tho 
parameter  to  the  axis.  The  double  ordinate,  draw  n through  tho 
focus,  is  called  the  parameter  to  the  axis,  or  the  principal 
latus  rectum. 

PARACENTRIC  Motion,  is  ihe  motion  of  a planet  towards 
the  centre  of  attraction,  or  the  son.  The  orbits  of  the  planets 
being  elliptical,  they  are  sometimes  nearer,  and  some  times 
more  remote,  from  the  son  j and  the  difference  in  this  distance 
is  what  is  called  the  paracentric  motion. 

PARADE,  in  War,  is  a place  where  the  troops  meet  to  go 
npon  guard,  or  any  other  service.  In  a garrison,  where  there 
are  two,  three,  or  more  regiments,  each  have  their  parade  ap- 
pointed, where  they  are  to  meet  upon  all  occasions,  especially 
upon  any  alarm.  And  in  a camp,  all  parties,  convoys,  and  de- 
tachments, have  a parading  place  appointed  them  at  the  head  of 
some  regiment. 

PARADISHA,  bird  of  Paradise;  in  Natural  History,  a genus 
of  birds  of  the  order  Picse,  and  they  chiefly  inhabit  North  Gui- 
nea, from  which  they  migrate  in  the  dry  season  into  the  neigh- 
bouring islands.  They  pass  in  flights  of  thirty  or  forly,  headed 
by  one  whose  flight  is  higher  than  that  of  the  rest.  They  are 
often  distressed  by  means  of  their  long  feathers,  in  sudden  shift- 
ings  of  the  wind,  and  unable  to  proceed  in  their  flight  are  easily 
taken  by  the  natives,  who  also  catch  them  with  birdlime,  and 
shoot  them  with  blunted  arrows.  They  arc  sold  at  Aroo  for  ao 
iron  nail  each,  and  at  Banda  for  half  arix  dollar.  Their  food 
is  not  ascertained,  and  they  cannot  be  kept  alive  in  confine- 
ment. The  smallest  bird  of  paradise  is  supposed  by  Latham  to 
be  a mere  variety  of  the  above.  It  is  found  only  in  the  Papuan 
islands,  where  it  is  caught  by  the  natives  often  by  the  hand, 
and  exenterated,  and  seared  with  a hot  iron  in  the  inside,  and 
then  put  into  the  hollow  of  a bamboo,  to  secure  its  plumage 
from  injury. 

PARADOX,  in  Philosophy,  a proposition  seemingly  absurd, 
as  being  contrary  to  some  received  opinion ; but  yet  true  in  fact. 

PAKAGRANDINE.  A new  invention,  whose  object  is  to 
avert  hail  storms,  as  the  electrical  conductors  serve  to  obviate 
danger  from  lightning.  In  this  climate,  the  bail  is  seldom  so 
violent  as  to  occasion  any  very  serious  losses;  but  in  many 
parts  of  the  continent,  it  is  dreaded  as  the  most  destructive 
enemy  of  the  husbandman  ; and  we  have  known  insurnree 
companies  established  for  the  sole  purpose  of  guarding  against 
loss  by  bail-storms.  The  inventor  of  the  Pamgrnndine  is  a 
Signor  Apostolla.  One  of  the  latest  accounts  of  its  beneficial 
effects,  published  by  Signior  Antonio  Perotti  of  San  Giovanni 
di  Cassara,  states,  that  having  on  a piece  of  land  belonging  to 
himself,  containing  10,000  perches  in  extent,  fixed  up  several  of 
the  Paragrandini,  he  bad  the  satisfaction  to  find  that  no  injury 
was  done  by  hail  to  the  corn,  and  very  little  to  the  vines, 
although  no  less  than  fourteen  storms  had  occurred  iu  the  cur- 
rent year,  Gve  of  which  appeared  to  threaten  great  mischief  to 
his  fields,  but  passed  over  them,  and  foil  on  the  neighbouring 
lands  of  VaJvasoni.  Bagnaroln,  and  Savorganno.  These  instru- 
ments arc  composed  of  metallio  points  and  straw  ropes,  bound 
together  with  hempen  or  flaxen  threads.  Dr.  Astolfi,  in  a let- 
ter to  professor  Francesco  Orioli  of  Bologna,  relates,  that  a 
hail  storm  proceeding  in  a direction  from  Bentivoglio  (o 
S.  Giovanni  Triano,  came  near  the  lands  of  Count  Chencf, 
which  were  protected  by  Paragrandini ; on  approaching  which 
the  clouds  were  seen  at  once  to  disperse.  A notice,  contained 
in  an  official  report  to  the  Milan  government  by  the  Gonfslo- 
nieve  of  San  Pietro  iu  Casale,  states,  that  during  a stormy  day, 
when  there  were  many  claps  of  thunder  and  flashes  of  light- 
niog,  he  went  out  to  observe  the  effects  of  the  Paragrandine, 
and  noticed  the  electric  fluid  to  he  attracted  by  the  points  of 
the  straw  in  the  machine,  around  which  the  flame  played  in 
graceful  curves  ; while  in  the  adjoining  fields  not  protected  by 
the  Paragrandine,  much  rain  fell,  and  the  lightning  did  con- 
siderable mischief. 
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PARAGUAY  TEA.  A modern  writer,  firing  a description 
of  the  province  of  Buenos  Ayres,  (the  population  of  which  he 
e«timate*  at  1,100,000,)  says,  the  Paraguay  tea  is  an  article  of 
the  greatest  importance  all  over  that  part  of  the  continent.  It 
Is  a plant  which  rises  about  1|  feet  high,  with  slender  branches 
and  leaves,  something  like  those  of  senna.  The  herb  is  in 
general  and  almost  universal  use.  It  is  infused,  and  made 
nearly  the  same  way  as  China  tea,  excepting  that  the  branches 
are  pat  in  aloog  with  the  leaves,  and  that  it  is  drunk  out  of  the 
vessel  that  it  is  made  in,  through  a silver  and  glass  pipe,  as 
soon  as  possible.  The  smell  and  colour  of  this  drink  is  said  to 
be  equal  to  the  Chinese  teas.  Nooe  of  this  tea  had,  in  1836, 
reached  England,  so  that  its  merits  mnst  be  taken  on  report. 
As  our  commerce,  however, increases  with  the  South  American 
countries,  some  of  this  herb  will  naturally  find  its  way  into 
Britain,  and  if  it  should  prove  acceptable  to  the  general  taste, 
aod  become  a rival  to  the  China  tea,  it  would  be  an  important 
staple  in  the  commerce  of  the  two  countries. 

PARALLATIC  Angle,  is  the  angle  subtended  by  two  lines 
drawn  from  the  centre  of  a planet,  the  one  to  the  oentre  of  the 
earth,  and  the  other  to  the  same  point  on  its  surface.  See 
Parallax. 

PARALLAX,  io  Astronomy,  an  arc  of  the  heavens  inter- 
cepted between  the  true  and  apparent  plaoc  of  any  of  the 
heavenly  bodies  ; that  is,  between  its  place  as  viewed  from  the 
centre  of  the  earth,  and  from  some  point  on  its  surface.  Thus, 
let  ABC  be  the  earth,  C its  centre, 
three  different  planets,  or  three 
different  positions  of  the  same  planet ; 
then  its  true  places  in  these  positions, 

■ s seen  from  the  centre  C.  and  as  re- 
ferred to  the  heavens,  will  be  V V'  V" ; 
but  their  apparent  places  will  be  w,  a/, 
n/\  and  the  arcs  w\,  ufY\  and  V* 
will  be  the  measures  of  the  parallax- 
es, or  of  the  parallactic  angles  V*», 
eVio',  Ac.  or  of  Dire,  Dv'C,  Ac.  to 
which  they  are  caual. 

The  Horizontal  Parallax,  or  that  which  has  plaoe  when  the 
star  is  in  the  horizon,  is  the  greatest;  the  angles  and  arcs  both 
diminish  from  the  horizon  to  the  zenith,  where  it  becomes 
nothing,  as  is  obvious  from  the  above  figure.  Whence  it  is 
obvious,  that  the  parallax  diminishes  the  apparent  altitude  of  a 
body  ; but  that  this  diminution  is  less  and  less,  as  the  altitude 
becomes  greater  and  greater ; and  it  has,  therefore,  a contrary 
effect  to  refraction,  which  always  increases  the  apparent  height 
of  any  of  the  celestial  objects.  Parallax  receives  particular 
denominations,  according  to  the  circle  upon  which  it  is  com- 
puted. 

Parallax  of  Altitude , is  tho  difference  between  the  true  and 
■ rent  altitude  of  a planet,  as  above  described. 

ARALLAX  of  Right  Ascension  and  Drtcension,  is  an  arch  of 
the  equinoctial,  by  which  the  parallax  of  altitude  increases  the 
ascension  and  diminishes  the  desccnsion. 

Parallax  of  Declination,  is  an  arcb  of  a circle  of  declination, 
by  which  the  parallax  of  the  altitude  increases  or  diminishes 
the  declination  of  a star. 

Parallax  of  Latitude,  is  an  arch  of  a circle  of  latitude,  by 
which  the  parallax  of  altitude  increases  or  diminishes  the 
latitude. 

Menstrual  Parallax  of  the  .Slot,  is  an  angle  formed  by  two 
right  lines  ; one  drawn  from  the  earth  to  the  sun,  and  another 
drawn  from  the  sun  to  the  moon,  at  either  of  their  quadratures. 

Pas  all  ax  of  the  Annual  Orbit  of  the  Earth,  is  the  difference 
between  the  heliocentric  and  geocentrio  place  of  a planet,  or 
the  angle  at  any  planet  subtended  by  tbe  distance  between  the 
earth  and  sun. 

Parallax  of  the  Planets.  The  exact  determination  of  the 
parallax  of  the  planets  is  of  the  greatest  importance  in  astro- 
nomy, as  it  is  from  that,  or  indeed  from  the  parallax  of  any  one 
of  them,  we  estimate  their  several  distances.  For  if  the  paral- 
lax. or  tbe  angle  which  is  subtended  by  the  terrestrial  radius, 
at  any  planet  be  known,  its  distance  from  tbe  earth  is  also 
known  ; whence  its  distance  from  tbe  sun,  as  also  tire  distances 
of  all  the  other  planets,  will  be  known  also,  front  the  third  law 
of  Ifcplcr,  vis-  that  the  squares  of  (he  periodic  times  are  as  the 
78. 


cubes  of  the  distances.  To  illustrate  this  it  may  be  observed, 
that  io  very  small  angles,  as  are  tbose  of  the  parallaxes,  and 
while  tbe  side  subtending  those  angles  remains  constant,  the 
angles  will  be  reciprocally  as  the  distances;  that  is.  if  DC  be 
very  small  with  regard  to  C V,  then  the  angle  D V C : angle 

D M C : : C V : C M 
nearly.  For  in  this  case 
we  may  consider  DV  = 
CV  and  D M = CM, 
also  D C will  not  differ 
sensibly  from  the  arc  of 
the  circles  which  subtends  Ihe  angles  at  V and  M.  and  therc- 
. DC 

fore  putttog  3*1416  = p we  have  for  the  measure  of 

D C 

the  angles  D V C,  and  for  the  measure  of  the  angle 

D M C,  which  are  therefore  reciprocally  as  C V and  C M.  It 
is  obvious,  therefore,  that  tbe  parallax  of  any  one  of  the  planets 
being  found,  that  of  all  the  others  may  be  determined,  because 
their  proportional  distances  from  the  sun  are  accurately  known 
from  Kepler’s  law,  above  mentioned.  There  are  many  differ- 
ent methods  of  determining  the  parallax  of  the  planets ; but 
being  an  extremely  delicate  operation,  on  account  of  the  small- 
ness of  the  angles,  we  bad  several  different  results;  till  tbe 
parallax  of  Venus  was  determined  by  means  of  her  transits 
over  the  sun's  disc,  in  1761  and  1769 ; and  as  it  is  on  this,  that 
a great  part  of  our  knowledge  depends  respecting  the  absolute 
distances  of  tho  planets  from  the  sun,  it  will  be  proper  to  give 
a sketch  of  the  principles  on  which  it  rests,  without,  however, 
attempting  to  enter  into  the  minutias  of  the  observations  and 
calculations.  Let  V V'  represent  tbe  orbit  of  Venus,  and  E E' 
that  of  the  earth ; V and  E being  the  positions  of  these  two 


bodies  at  tbe  true  time  of  Venus  entering  upon  the  disc  of  tbe 
san,  that  is,  to  an  observer  situated  at  the  earth’s  oentre,  by 
whom  her  place  in  the  heavens  would  be  referred  tov,  which 
would  be  also  tbe  place  of  the  eastern  limb  of  the  sun.  But  to 
an  observer  situated  at  A,  Venus  would  be  referred  in  tbe 
heavens  to  «d,  and  the  eastern  limb  of  the  sun  to  t ; and  conse- 
quently, to  such  an  observer,  Venus,  instead  of  appearing  on 
the  sun’s  disc,  would  be  distant  from  him  by  tbe  are  S W,  that 
is,  by  an  arc  equivalent  to  the  difference  of  the  parallax  of 
Venus  and  of  tho  sun.  And  in  tbe  same  manner,  supposing  the 
earth,  during  tbe  transit,  to  have  moved  in  its  orbit  from  E to 
E',  and  Venus  from  V to  V';  it  is  obvious,  from  what  is  said 
above,  that  at  the  time  when  this  planet  was  just  quitting  the 
sun’s  western  limb,  to  an  observer  situated  at  the  centre  B, 
would  bo  referred  by  an  observer  at  A to  s',  and  the  western 
limb  of  the  sun  at  / ; so  that,  in  the  first  case,  she  would  not 
enter  the  sun’s  disc  till  after  the  true  time,  and  in  tbe  latter, 
she  will  appear  to  leave  tbe  sun’s  disc  before  tbe  true  time; 
and  as  in  some  parts  of  the  world,  in  tbe  transit  above  alluded 
to,  Venus  was  seen  both  to  enter  and  emerge  from  the  sun’s 
limb  by  the  same  observer,  the  whole  difference  between  the 
true  and  appareut  time  of  the  transit  became  known,  and  half 
this  difference  was  the  time  Venus  was  in  passing  over  the  arc 
ut;  whence  tbe  measure  of  that  are  became  known,  or,  which 
is  the  same,  the  difference  between  tbe  parallax  of  Venus  aod 
that  of  the  sun.  But  to  those  observers  who  could  not  see 
both  tbe  immersion  and  emersion,  the  difference  between  the 
true  aod  apparent  time  of  either,  when  converted  into  seconds 
of  a degree,  was  what  determined  the  difference  of  the  paral- 
lax of  the  two  bodies.  Now  this  difference  being  known,  as 
9 I 
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■l*o  tbe  proportional  distance!  of  the  Barlb,  Venas,  and  the 
Sun,  their  absolute  parallaxes  wore  determined,  this,  as  wc 
hare  shewn  above,  being  reciprocally  as  the  distances.  Let 
m : n represent  the  ratio  of  the  distance  K r to  E S,  also  P and 
p the  parallaxes  of  Venus  and  the  San.  which  are  repaired,  sad 
P ~ p — q,  the  difference  of  their  parallaxes  as  found  above  ; 
then,  a : m : ; P : p,  whence  » — P-f  stf  : 

— — zz  p,  the  sun’s  parallax.  In  this  manner,  aided  by  sub- 
n — m r 

sequent  observations.  8co.  Laplace  has  determined  tbe  paral- 
lax of  tbe  sun  to  bo  w'J , whence  its  distance  is  found  to  be  about 
0!  million  miles.  And  hence  the  parallaxes  of  the  several 
planets  are  determined  as  follows  Greatest  horizontal  paral- 
lax of  the  Sun,  8*.75;  Mercury,  14*48;  Venus,  20".16 ; Mars, 
17".flO;  Jupiter,  Uf'.tJti ; Saturn  l"02f ; Uranus,  0*415. 

Parallax  of  the  Moon.  This  is  much  more  considerable 
than  in  any  other  of  the  heavenly  bodies,  on  account  of  its 
proximity  to  the  earth,  and  is  much  easier  determined  than  uny 
of  the  others;  one  of  the  most  simple  and  correct  methods 
being  as  follows  Observe  tbe  moon’s  meridian  altitude  with 
tbe  greatest  accuracy,  and  mark  the  moment  of  observation  : 
this  time  being  equated,  compote  her  true  longitude  and  lati- 
tude. and  from  these  had  her  declination , and  from  her  decli- 
nntion,  and  the  elevation  of  the  equator,  find  her  true  meridian 
altitude  ; if  the  observed  altitude  be  not  meridian,  reduce  it  to 
the  true  time  for  tbe  time  of  observation  ; take  the  refraction 
from  tho  observed  altitude,  and  subtract  the  remainder  from 
the  true  altitude,  and  the  remainder  is  the  moon’s  parallax  : by 
this  means  the  parallax  of  the  moon  has  been  found  as  follows, 
tax.  Greatest  parallax.  01'  32*.  Least  parallax,  54'  4*  Mean 
parallax.  67*  40".  Hut  Laplace  makes  her  mean  parallax 
6tT  34\2. 

Pauali  ax  of  the  Fixed  Start.  As  the  distances  of  the 
heavenly  bodies  are  determined  by  means  of  their  parallaxes, 
every  possible  method  has  been  attempted  to  ascertain  the 

{tarallax  of  some  of  the  fixed  stars,  but  their  distance  is  so 
mmense,  that  not  only  have  they  bo  parallax,  as  compared 
with  the  terrestrial  radius,  but  even  the  whole  diameter  of  tbe 
earth's  orbit,  though  near  200  million  miles,  is  not  sufficient  to 
render  any  difference  in  their  apparent  places  at  all  evident, 
which.  If  it  only  amounted  to  one  second,  would  be  discoverable 
by  modem  instruments.  This  distance,  therefore,  great  ns  it 
is.  is  not  more  than  a mere  point  compared  with  the  distance 
of  tbe  nearest  of  the  fixed  stars. 

PARALLEL  Motion,  is  a term  used  among  practical  me- 
chanics to  denote  the  rectilinear  motion  of  a piston  rod.  Ice.  in 
tbe  direction  of  its  length  ; and  contrivances  by  which  such 
alternate  rectilinear  motions  are  converted  into  rotatory  ones, 
and  vies  vtrta,  in  pumps,  steam-engines,  saw-mills.  Ice.  arc 
usually  called  contrivances  for  parallel  motions.  In  motions  of 
(his  kind  it  Is  generally  thought  a desirable  thing  to  give  the 
piston  rod,  the  saw,  or  the  like,  a uniform  velocity  through  the 
whole  of  its  progress  ; then  to  bring  h at  once  to  rest,  again  to 
give  it  iuatantaneously  n finite  velocity  in  tbe  opposite  direc- 
tion, and  so  on.  But  this  seems  impossible  in  natuie ; all 
changes  of  motion  which  we  observe  are  gradual,  because  all 
impelling  bodies  have  some  elasticity  or  softness  by  which  they 
yield  to  compression;  and,  in  tho  way  in  which  pistons  are 
commonly  moved,  *» . by  cranks,  or  something  analogous  to 
them,  the  motion  it  very  sensibly  gradual.  Hence,  it  may 
be  observed,  that  most  attempts  to  correct  these  inequalities  in 
motion  are  misplaced  ; and  if  they  could  be  accomplished, 
would  greatly  injure  the  pump  or  other  machine.  One  of  the 
best  methods  of  producing  this  effect  is,  to  make  the  piston 
rod  consist  of  two  parallel  bars,  having  teeth  in  the  aides  which 
front  each  other.  Let  a toothed  wheel  be  placed  between 
them,  having  only  the  half  of  its  circumference  furnished 
with  teeth.  It  is  evident,  without  any  further  description, 
that  if  this  wheel  be  turned  uniformly  round  its  axis,  the 
piston  rod  will  be  moved  uniformly  up  and  down  without  inter- 
mission. This  has  often  been  put  in  practice,  and  ihe  piston 
rud  made  to  work  between  grooved  rollers;  but  the  machine 
always  went  by  jolts,  and  seldom  lasted  a few  days.  Unskil- 
led mechanists  attributed  this  to  defect  in  the  execution  : but 
the  lault  is  essential,  and  lies  in  the  principle.  The  machine 


could  not  perform  one  stroke  if  the  first  mover  did  not  slacken 
a little,  or  the  different  parts  of  the  machine  did  not  y ield  by 
bending,  or  by  compression  ; and  no  strength  of  materials  could 
withstand  the  violence  of  the  strains  at  every  reciprocation  of 
tbe  motion.  This  is  chiefly  experienced  ia  great  works  which 
are  put  in  motion  by  a water  wheel,  or  some  other  equal  power 
exerted  on  the  mass  of  matter  of  which  the  machiue  consists. 
The  water  wheel  being  of  great  weight,  moves  with  considerable 
steadiness  or  uniformity;  and  when  an  additional  resistance  is 
opposed  to  it  by  the  beginning  of  a new  stroke  of  the  piston, 
its  great  quantity  of  motion  is  bot  little  effected  by  this  addi- 
tion, and  it  proceeds  very  little  retarded  ; and  the  machine 
most  either  yidd  a little  by  bending  and  compression,  or  go  to 
pieces,  which  is  the  common  event.  Cranks  are  free  from  this 
inconvenience,  because  they  accelerate  the  piston  gradually, 
and  bring  it  gradually  to  rest,  while  the  water  wheel  moves 
round  with  almost  perfect  uniformity.  The  only  inconvenience 
(and  it  may  be  considerable)  attending  this  slow  motion  of  a 
piston  at  the  bejginoing  of  its  stroke  is,  that  the  valves  do  not 
shut  with  rapidity,  so  that  some  water  gets  back  through  them. 
Hut  when  they  are  properly  formed  and  loaded,  this  is  but 
trifling.  It  would  seem,  then,  that  those  contrivances  in  which 
the  piston  rod  communicates  the  rotatory  motion  by  means  of 
a crank,  or  something  similar  in  its  effect,  are  most  fit  to  be 
adopted  ia  practice ; and  that  tbe  attempts  of  mechanists  in 
tins  p-iint  of  view  may. in  all  probability,  be  properly  restrained 
to  tbe  methods  of  keeping  the  piston  rod,  kc.  from  deviating 
to  any  side,  during  its  alternate  motion.  Two  or  three  of  the1 
best  methods  of  performing  this,  with  which  we  are  acquainted, 
are  the  following : — 

1.  Let  a fixed  circular  ring,  whose  diameter  is  equal  to  the 
stroke  of  tbe  piston,  have  teeth  all  round  the  interior  parts  of 
its  circumference  ; and  let  a smaller  wheel,  whose  diameter  is 
only  half  that  of  the  ring,  have  equal  teeth  on  the  exterior  part 
of  its  rim,  to  play  into  the  teeth  of  the  ring  ; lei  the  avis  of  the 
wheel,  to  which  tbe  rotatory  motion  is  to  be  communicated, 
pass  through  the  centre  of  the  larger  ring  ; and  let  a moveable 
bar  join  the  centre  of  this  ring  to  that  of  tbe  smaller  wheel. 
Then,  if  the  upper  extremity  of  tbe  piston  rod  be  attached  to  a 
pin  fixed  on  the  rim  of  tho  inner  wheel,  at  the  place  where  the 
two  wheels  are  In  contact  in  their  lowest  point,  and  the  rod  be 
put  into  motion,  it  will  caose  the  small  wheel  to  revolve  npon 
i h«*  inner  part  of  tbe  fixed  ring,  and  by  this  means  give  the 
proposed  rotatory  motion  to  tire  axis  passing  through  the  centre 
of  the  ring.  At  the  same  time,  the  exttemity  of  the  piston  rod 
will  he  confined  to  move  in  the  vertical  diameter  of  the  ring  ; 
because  it  is  made  to  describe  an  epicycloid  of  that  kind,  which 
is  formed  by  a circle  rolling  along  the  inside  of  another  circle  of 
double  diameter;  in  which  case,  it  is  well  known,  the  epicy- 
cloid becomes  a diameter  of  the  larger  circle,  and  the  smaller 
circle  makes  two  complete  revolutions,  while  it  is  moving  from 
any  one  point  of  the  larger  circle  to  the  same  point  again.  This 
rontrivaooe  was  devised,  we  believe,  by  Mr.  White,  an  Anglo- 
American.  It  is  almost  unnecessary  to  observe,  that  the  con- 
verse Is  equally  applicable  in  the  conversion  of  a rotatory  into 
a parallel  motion. 

2.  Another  method  is  represented  in  fig.2,  where  the  piston  rod 
is  kept  from  deviation.  A is  the  cylinder.  B the  piston.  C the  pis- 
ton rod.  D the  crank,  and  E the  connecting  rod  of  the  crank  and 
piston  rod.  When  the  piston  is  at  e,  the  crank  is  at  a ; when 
the  piston  is  at  B,  tbe  crank  is  either  styorl;  and  when  the 
piston  is  at  o.  tbe  erank  is  at /;  so  that  wheu  the  motion  of  the 
crank  is  uniform,  that  of  the  piston  is  variable.  The  rod  If, 
equal  In  length  to  the  crank  D,  moves  about  tbe  centre  P,  and 
is  joined  to  one  end  of  tbe  rod  I ; to  the  other  end  of  which  is 
connected  tbe  socket  L,  that  receives  the  lop  end  of  the  piston 
rod.  A certain  point  m is  taken  at  pleasure  in  the  rod  I,  to 
carry  a short  axle  for  the  rods  K,  which  are  broken  in  the 
figure  to  ahew  the  socket  L.  To  rind  the  centre  of  motion  of 
the  rods  K,  move  the  end  L of  the  rod  I np  and  down  in  the 
vertical  line  e/a,  and  mark  three  positions  n.  m.  r,  of  the  point 
m on  that  rod ; describe  a circle  to  pass  tlirouuh  those  three 
points;  its  radios  will  be  equal  to  the  length  of  the  rods  K, 
audits  centre  will  be  the  point  where  those  rods  must  l»c  fixed 
to  a bolt  or  axle  in  the  framing.  This  contrivance  causes  tbe 
top  of  tbe  piston  rod  to  move  from  P by  L to  O,  and  bock 
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opsin  by  L to  f ; and  lh« 
doited  tines  shew  the  posi- 
tion of  the  several  rods  at 
the  extremities  of  the  mo- 
tion. In  fly.  3,  we  have 
given  a horizontal  section, 
to  shew  tha  connexion  of 
H,  I.  K.  fcc.  pointing  out  in 
what  way  I grasps  L,  and  E 
both.  The  inequality  of  the 
piston's  motion  will  bo  re- 
duced by  making  the  con- 
necting rod  E as  long  as  cir- 


necting  rod  E as  long  as  cir-  \\  ::!  // 

cumstances  will  permit.  If  \\  ‘;j 

the  rod  I were  extended  to  \X  /V 

the  left  of  the  point  p,  tha 
same  kind  of  apparatus 

would  become  a lever  with  a ‘ m \ 

moveable  fulcrum,  bjr  means  fiyar— w.  ■ r 

of  which  a weight  might  be  \\  A ..••****  * 

raised  in  a vertical  line  from  H\i  ; ;.*• 

P to  O ; or  a pomp  piston  \kj  *'T- 

rod  worked  without  devia-  }J  *•’  . 

lion.  r K . 

This  construction  is  de-  c- 

scribed  in  a prismatic  form,  ! 

by  Professor  Playfair,  in  his 

Outlines  of  Nat.  Philosophy,  c 

vol.  i.  art.  366.  n j 

3.  A third  method  is  ex-  A y--  — } 

hibited  in  fig.  I,  where  are 

three  rods  A,  B,  and  C.  be- 
sides the  connecting  rod  1). 

The  rods  A and  C are  of 

equal  lengths,  and  the  eon-  f f " T, 

neeting  rod  is  attached  to 

the  middle  point  of  the  rod 

B.  The  guides  A,  and  C,  "• 

arc  fixed  at  their  ends  E and  h % 

F,  by  bolts  to  the  framing,  t " V ^ -V 

Thus  the  point  B.  to  which  M — A 1 

is  fixed  the  top  of  the  piston  tTf  * 1 1 

rod,  is  made  to  move  in  the  v «.  ' 

right  line  4 B4’ ; and  the 

dotted  lines  shew  the  positions  of  the  Fig.  1. 

rods  at  the  extremities  of  the  stroke.  g.  , 

This  method,  and  the  precoding,  were 

devised  by  Mr.  William  Dryden,  a :ji 

mechanic  whose  ingenuity  needs  not 

oor  encomium.  • | 

4.  Another  method  is  shewn  in  fig.  4.  k-; 

A and  B are  two  bolts  in  the  framing  “ i;  j n 

at  equal  distances  on  opposite  sides  \ J 

of  the  vertical  line  in  which  the  pis-  .1 

ton  is  to  move.  AC.  BU,  two  bars  iff  // 

of  equal  length,  cacb  equal  to  about  M // 

half  the  dis-  Fig.  4.  \\  | 

tance  A B.  w V,  / J/ 

CL,  PL.  two  * b$  // 

olber  equal  II  \\ 

bars,  rather  ^ jj  c s'fc>. 

more  than  //  ’ '7 

doable  the  /v  //  iV/v  // 

length  of  the  f7°  // 

former,  mo v-  y //  ' 

ing  freely  on  * (J  a ^ 

joint*  Nt  C >7 

and  D.  AtL 

is  a socket,  \V/:f 

as  in  figure  w j 

2,  to  receive 

the  top  of  the  I’BtJH 

piston  rod.  and  to  which  the  bars  C L,  D L,  and  the  connecting 
rod  K,  arc  attached.  Bv  this  contrivance  it  is  obvious,  that  as 
the  rods  II C,  II  I>,  turn  upon  the  centres  A.  II,  in  contrary 
directions,  the  piston  rod  will  be  made  to  move  in  the  right 


tir 


line  P M without  deviation ; N M being  the  length  of  the 
stroke.  The  relative  lengths  of  the  bars  A C,  C L,  may  be 
varied  at  pleasure;  but  those  we  have  mentioned  will  be  found 
as  well  as  any  in  practice. 

6.  A piston  rod  may  also  be  kept  from  deviating  to  either 
side,  while  it  gives  motion  to  a crank,  and  net  vertm,  thus: 
place  a cross  bar  at  a distance  from  the  end  of  the  cylinder, 
rather  greater  than  the  stroke  of  the  piston,  and  make  the  pis- 
ton rod  play  in  a bole  made  in  the  cross  bar  ; let  an  axle  be 
fixed  to  a proper  point  of  the  piston  rod  between  the  end  of  the 
cylinder  and  the  cross  bar,  and  from  this  axle  let  two  equal 
connecting  rods  pass  to  the  erank,  one  on  each  side  the  cross 
bar:  by  this  simple  contrivance,  the  alternating  and  circular 
motions  may  be  communicated  to  the  different  parts  of  the 
machine  with  great  facility. 

9.  A rectilinear  vertical  motion  may,  again,  be  produced 
thus : — Two  of  the  adjacent  angles  of  a parallelogram  are  made 
lo  describe  concentric  circles,  so  that  the  side  between  them 
passes  through  their  centre,  and  one  of  tbe  remaining  angles 
another  circle  having  its  convexity  opposed  to  that  of  the  two 
former,  then  the  fourth  angle  of  the  parallelogram  will  describe 
a line  that  differs  insensibly  from  a straight  line.  This  con- 
struction is  the  invention  of  Watt,  and  now  very  common. — 
Gregory'*  Mechanic*. 

Parallel,  in  Geometry,  is  applied  to  lines,  figures,  and 
bodies,  which  are  every  where  equidistant  from  each  other, 
or  which,  if  ever  so  far  produced,  would  never  meet. 

D Parallel  Right  Line*,  are 

^ these  which,  though  infinitely 

v\  produced,  would  never  meet; 

which  is  Euclid’s  definition.  To 
\ draw  a lino  C D parallel  to  a 

^ given  line  AB  through  a given 

A point  P.  From  P draw  any 

line  meeting  A B in  some  point  Q ; then  make  the  angle 
Q P I>  rz  the  angle  A Q P,  so  shall  l)PC  be  the  parallel  Hue 
required.  This  in  practice  is  better  done  by  a parallel  ruler. 

Parallel  Ruler,  an  instrument  consisting  of  two  wooden, 
brass  or  steel  rulers,  A B and  C D,  equally  broad  throughout, 

and  so  joined  together 
7 y ...  V by  the  cross  blades 

Mf — *— fl 1 E F nnd  G H,  as  to 

J open  to  different  inter- 

1 vals,  and  accede  and 

£ — — 2 — L recede,  yet  still  retaic 

their  parallelism.  Tha 
use  of  this  instrument  Is  obvious;  for  one  of  the  rulers  being 
applied  to  a given  line,  another  drawn  along  the  extrerno  edge 
of  the  other,  will  he  parallel  to  it ; and  thus,  having  given  only 
ooe  line,  and  erected  a perpendicular  upon  it,  wo  may  draw 
any  number  of  parallel  lines  or  perpendiculars  to  them,  hy 
only  observing  to  set  off  the  exact  distaoce  of  every  line  with 
the  point  of  the  compasses.  But  the  best  parallel  rulers  arc 
those  whose  bars  cross  each  other,  and  turn  on  a joint  at  their 
intersection;  one  of  each  bar  moving  on  a centre,  and  ths 
other  ends  sliding  in  grooves  as  tbe  rulers  recede. 

Parallels  of  Latitude,  in  Astronomy,  are  lesser  cirrlrs 
of  the  sphere  parallel  to  the  ecliptic,  imagined  to  pass  through 
every  degree  and  minute  of  the  colures. 

Pa  rallels  of  Altitude.  Almucanters,  are  circles  parallel  to 
the  horixon,  imagined  to  pass  through  every  degree  and  minute 
of  the  meridian  between  the  liorison  and  zenith,  having  their 
poles  in  the  zenith.  They  are  represented  on  the  globe  by  tbe 
division  on  the  quadrant  of  altitude,  in  its  motion  about  the 
body  of  the  globe,  when  screwed  to  the  zenith. 

Parallels  of  Declination,  in  Astronomy,  are  the  same  with 
parallels  of  latitude  in  Geography. 

Parallel  Sphere , that  situation  of  the  sphere  wherein  the 
equator  coincides  with  the  horizon,  and  the  poles  with  the  zen- 
ith and  nadir.  In  Ibis  sphere  all  the  parallels  of  the  equator 
become  parallels  of  the  horizon,  consequently  no  stars  ever  rise 
or  .set,  hut  all  tarn  round  in  circles  parallel  to  the  horizon  ; mid 
the  sun.  when  in  the  equinoctial,  wheels  round  the  horizon  the 
whole  day.  After  bis  rising  at  the  elevated  pole,  he  never  sets 
for  six  months;  and  after  liis  entering  again  on  tbe  other  aid* 
of  the  line,  never  rises  for  six  months  longer. 
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Parallel  Sailing,  in  Navigation,  is  tie  sailing  under  a 
parallel  of  latitude.  Nee  Navigation. 

PARALLELISM  of  the  Earth's  Axis,  is  used  to  denote  that 
invariable  position  of  the  terrestrial  axis,  by  which  it  always 
points  to  the  same  point  in  the  heavens,  abstracting  from  the 
trifling  effect  of  natation,  fee.  Nee  Notation. 

PARALLELOGRAM,  in  Geometry,  is  a quadilateral  right- 
lined  figure,  whose  opposite  sides  are  parallel. 

Parallelogram  receives  particular  denominations,  accord, 
tog  to  the  equa>ity  or  inequality  of  its  sides  aod  angles.  Thus, 
a rectangle,  rhombus,  rhomboid,  and  square,  are  each  a particular 
species  of  parallelograms,  for  the  properties  of  which  see  the 
several  articles.  Other  properties,  common  to  every  parnilclo- 

f;ram,  may  be  enumerated  as  follows: — I.  A parallelogram  has 
ts  opposite  sides  aud  angles  equal  to  each  other,  and  the 
diagonal  divides  it  into  two  equal  triangles.  2.  The  two 
adjacent  angles  of  any  parallelogram 
are,  together,  equal  to  two  right 
angles.  3.  Parallelograms  having 
equal  bases  and  altitudes,  arc  equal ; 
on  equal  bases  they  are  to  each  other 
as  their  altitudes;  and  with  equal 
altitudes  they  are  to  each  other  as 
their  bases ; and  generally  parallelograms  are  to  each  other  in 
the  compound  ratio  of  their  bases  and  altitudes.  4.  The  sum 
of  the  squares  of  the  diagonals  of  any  parallelogram,  is  equal  to 
the  suin  of  the  squares  of  the  four  sides,  6.  The  complements 
about  the  diagonals  of  any  parallelogram  arc  equal  to  each  other. 

Parallelogram  of  Forces,  is  a term  used  to  denote  the  com- 
position of  forces,  or  the  finding  a single  force  that  shall  he 
equivalent  to  two  or  more  given  forces  when  acting  in  given 
directions. 

PA RALLELO PIPED,  in  Geometry,  a regular  solid,  com- 
prehended under  six  sides,  or  parallelograms,  the  opposite  ones 
of  which  are  similar,  parallel,  and  equal  to  each  other. 

PARALLGGISM,  In  Logic,  a false  reasoning,  or  a fault  com- 
mitted in  demonstration,  when  a consequence  is  drawn  from 
principles  tbRt  are  false;  or, though  true,  arc  not  proved  ; or 
when  a proposition  is  passed  over  that  should  have  been  prov- 
ed by  the  way. 

PARAMETER,  a certain  and  constant  right  line  In  eaoh  of 
the  three  conic  seo lions,  and  otherwise  called  the  Loins  Rectum, 
PARAMOUNT,  the  supreme  or  highest  lord  of  the  fee. 
PARAPET,  in  Fortification,  an  elevation  of  earth  designed 
for  covering  the  soldiers  from  the  enemy’s  cannon  or  small  shot. 

PARAPHERNALIA,  arc  the  women's  apparel,  jewels,  and 
other  tilings,  which  in  the  life-time  of  her  husband  she  wore  as 
the  ornaments  of  her  person,  to  be  allowed  by  the  discretion  of 
the  court,  according  to  the  quality  of  her  and  her  husband.  The 
husband  cannot  devise  such  ornaments  and  jewels  of  bis  wife, 
though  during  his  life  be  has  power  to  dispose  of  them.  But  if 
she  continues  in  the  use  of  them  till  Ids  death,  she  shall  after- 
wards retain  them  against  his  executors  and  administrators, 
legatees,  aud  all  other  persons,  except  creditors  where  there  is 
a drficiency  of  assets.  2 Black*  436- 

PARAPH  RASE,  an  explanation  of  some  text,  in  clearer  and 
more  ample  terms,  whereby  is  supplied  what  the  author  might 
have  said  or  thought  on  the  subject ; such  are  esteemed 
Erasmus’s  Paraphrase  on  the  New  Testament,  the  Chaldee 
Paraphrase  on  the  Pentateuch,  fee. 

PARASANG,  an  ancient  Persian  measure,  different  at  dif- 
ferent limes,  and  in  different  places  ; being  sometimes 30,  some- 
times 40,  and  sometimes  50  stadia  or  furlongs. 

PAR  ASKLINE,  a mock  moon,  seen  usually  in  a ring  sur- 
rounding the  moon. 

PARASITES,  or  Parasitioal  Plants,  in  Botany,  such 
plants  as  arc  produced  oat  of  the  trank  or  branches  of  other 
plants,  from  whence  they  receive  their  nourishment,  and  will 
not  grow  upon  the  ground ; as  the  mistletoe,  fee. 

PARBUCKLE,  is  a contrivance  to  haul  up  or  lower  down  a 
cask,  fee.  where  there  is  no  ersne  or  tackle;  it  is  formed  by 
passing  the  middle  of  a rope  round  a post  or  ring,  or  under  a 
boat's  thwart ; the  two  parts  of  the  rope  are  then  passed  under 
the  two  quarters  of  the  cask,  bringing  the  two  ends  hack  again 
over  it,  which  being  both  hauled  or  slackened  together,  either 
raise  or  lower  the  barrel,  fee.  as  may  bo  required. 


PARCELLING,  long  narrow  slips  of  canvass,  and  frequently 
bound  about  a rope  in  the  manner  of  bandages,  previous  to  its 
belog  served.  It  is  laid  in  spiral  twines  as  smoothly  upoo  the 
surface  as  possible,  that  the  rope  may  not  become  uneven  and 
full  of  ridges.  Parcelling  is  also  used  to  raise  a monne  on  the 
stays,  fee.  and  is  firmly  fastened  b)  marline  from  one  end  to  the 
other.  Parcelling  a Seam,  is  the  laying  a slip  of  canvass  upon 
it,  and  daubing  it  over  with  melted  pitch. 

PARCEL  MAKERS,  two  officers  In  the  exchequer,  who  make 
parcels  of  the  escheators’  accounts,  in  which  they  charge  them 
with  every  thing  they  have  levied  for  the  king’s  use,  within  the 
time  of  their  office,  and  deliver  the  same  to  one  uf  the  auditors 
of  the  court  to  make  their  accounts  therewith. 

PARCHMENT,  is  the  skin  of  sheep  or  goats,  prepared  for 
writing,  and  covering  books.  The  skin  is  stripped  of  its  wool, 
aod  passed  through  the  lime  pit.  The  skinner  then  stretches  it 
on  a frame,  perforated  longitudinally  with  holes  furnished  with 
wooden  pins  that  may  be  turned  at  pleasore,  like  those  of  a 
violin,  to  stretch  the  skin  like  a drum  head.  The  skin  being 
thus  sufficiently  stretched  on  the  frame,  the  flesh  is  pared  off 
with  a sharp  instrument ; it  is  then  moistened  with  a rag,  and 
white  chalk  reduced  to  a fine  dust,  strewed  over  it;  then  with 
a large  pumice  stone,  the  workman  rubs  over  the  skin,  and 
thus  scours  off  the  remaius  of  the  flesh.  They  then  go  over  it 
again  with  an  iron  instrument ; moisten  it  as  before,  and  rub 
underneath  with  pumice  stone  without  any  chalk;  this  smooths 
and  softens  the  flesh  side  very  considerably.  They  drain  it 
again,  bv  passing  over  it  the  iron  instrument  as  before.  The 
flesh  side  thus  drained,  they  pass  the  iron  on  the  hair  side ; 
then  stretch  it  tight  on  the  frame  by  means  of  the  pins,  and  go 
over  the  flesh  side  again  with  the  iron;  this  finishes  its  drain- 
ing : the  more  the  skin  is  drained,  the  whiter  it  becomes.  They 
now  throw  on  more  chalk,  sweeping  it  over  with  a piece  of 
lamb  skin  that  lias  the  wool  on ; this  smooths  it  further,  and 
gives  it  a white  knap.  When  dried,  it  is  taken  off  the  frame, 
by  cutting  all  round.  The  skin,  thus  far  prepared  by  the  skin- 
ner, is  taken  by  the  parchment-maker;  who  first  scrapes  or 
pares  it  dry  on  the  summer,  which  is  a calfskin  stretched  in  ■ 
frame,  with  an  iron  instrument  like  that  above  named,  only 
finer  and  sharper ; with  this,  worked  with  the  ami  from  the  top 
to  the  bottom  of  the  skin,  he  lakes  away  one-half  of  its  thick- 
ness, and  the  skin  thua  equally  pared  oa  both  sides,  is  rubbed 
with  the  pumiee  stone  to  smooth  it.  This  last  preparation  is 
performed  on  a bench  covered  with  a sack  stuffed  with  flocks, 
and  it  leaves  the  parchment  fit  fur  writing  upon. 

Vellum,  made  from  the  skins  of  sucking  calves,  possesses  a 
finer  grain  than  parchment,  but  it  is  prepared  in  the  same 
manner,  without  however  being  pasted  through  alum  water, 

PARDIES,  Ignatius  Gaston,  an  Ingenious  French  mathe- 
matician, was  horn  in  the  province  of  Gascony,  in  1636,  and 
died  in  1673,  when  ooly  37  years  of  age, 

PARDON,  in  a religious  sense,  is  an  exercise  of  the  divine 
placability  towards  repentant  offenders.  It  is  nearly  the  same 
as  grace  and  favour,  and  ia  conferred  on  those  who  comply 
with  the  terms  or  conditions  of  the  gospel,  which  are  faith,  re- 
pentance, and  future  obedience.  It  is  a result  of  the  sove- 
reignty of  Almighty  God  ; and  is  therefore  given  without  any 
consideration  of  reward,  satisfaction,  or  advantage  to  the 
offended. 

Pardon,  io  a legal  tense,  is  the  remitting  or  forgiving  a 
felony,  or  other  offence  com  mi  tied  against  the  king.  Black- 
stone  mentions  the  power  of  pardoning  offences  to  be  one  of 
the  greatest  advantage*  of  monarchy  in  general,  above  every 
other  form  of  government ; and  which  cannot  subsist  in  demo- 
cracies. Its  utility  and  necessity  are  defended  by  him  on  all 
those  principles  which  do  honour  to  him  and  human  nature. 
See  4 Black.  496.  Pardon*  are  either  general  or  special : ge- 
neral, as  by  act  of  parliament,  of  which,  if  they  are  without  ex- 
ceptions, the  court  must  take  notice  trn  officio  ; but  if  there  are 
exceptions  therein,  tbc  parly  must  aver  that  he  is  none  of  the 
persons  excepted.  3 Inst-  233  Special  pardon*  are  either 
of  conrae,  as  to  persons  convicted  of  manslaughter,  or  s*  defen - 
dendo,  and  by  several  statutes  to  those  who  shell  discover  their 
accomplices  in  several  felonies;  or  of  grace,  which  are  by  the 
king’s  charter,  of  which  the  coart  cannot  take  notice  ex  ejfici*, 
but  they  must  be  pleaded.  3 Inst.  283. 
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A pardon  may  be  conditional,  that  ia,  the  king  may  extend 
liis  mercy  upon  what  terms  he  pleases  ; and  may  annex  to  his 
bounty  a condition  either  precedent  or  subsequent,  on  the  per. 
formance  whereof  the  validity  of  the  pardon  will  depend,  and 
this  by  the  common  law.  2 Hawk.  37. 

PARENT,  Anthony,  a reputable  French  mathematician,  was 
born  in  Paris  in  166ft,  and  died  in  1716,  having  at  his  death 
numerous  manuscripts  on  various  mathematical  and  philosophi- 
cal subjects. 

PARENTS  ano  CHILDREN.  If  parents  ran  away  and 
leave  tbetr  children  at  the  charge  of  the  parish,  the  church- 
wardens and  overseers  by  order  of  the  justioes  may  seise  the 
rents,  goods,  and  ehattels,  of  such  parents,  and  dispose  thereof 
towards  their  children's  maintenance.  A parent  may  lawfully 
correct  his  child,  being  under  age,  in  a reasonable  manner ; 
but  tbe  legal  power  of  the  father  over  the  persons  of  bis  chil- 
dren ceases  st  the  age  of  21.  1 Black.  452.  Sea  Infant* 

PARENTHESIS,  in  Grammar,  oertain  intercalary  words 
inserted  in  a discourse,  which  interrupt  tbe  sense  or  thread, 
but  seem  necessary  for  the  better  understanding,  of  the  subject 

PARHELION,  a mock  son,  or  meteor  of  a bright  colour, 
appearing  on  one  side  of  the  sun.  Parhelia  are  more  rarely 
seen  than  halos,  but  their  appearance  is  singularly  curious. 
Their  apparent  sine  is  generally  the  same  as  the  true  sun;  but 
they  are  not  always  round,  nor  always  so  bright  as  the  sun ; 
and  when  several  appear,  some  are  brighter  than  others.  They 
are  tinged  externally  with  colours  like  tbe  rainbow  j aad  many 
of  them  have  a long  fiery  tail,  opposite  to  the  sun,  becoming 
paler  towards  tbe  extremity.  These  tails  mostly  appear  in  a 
white  horixontal  circle,  commonly  passing  through  all  the  par- 
helia, and  would  go  through  the  centre  of  the  sun  if  it  were 
entire.  We  have  on  record  an  account  of  parhelia  seen  at 
Rome,  in  March,  1620  : at  this  time  four  were  observed,  one  of 
which  was  very  much  tinged  with  various  colours  like  the  rain- 
bow ; and  tbe  others  were  faintly  so.  Some  were  also  observed 
by  Cassini,  in  1683-  In  England  and  Scotland  two  have  fre- 
quently been  seen  at  a time.  In  North  America  they  are  often 
seen,  and  continue  four  hours,  nay,  sometimes  for  several  days, 
being  visible  from  sun-rise,  to  sun-set ; when  these  disappear, 
rain  or  snow  is  there  generally  expected.  Mr.  Huygens,  on 
applying  his  attention  to  these  appearances,  was  soon  sensible 
that  they  could  not  arise  from  such  globules  as  formed  the 
halos;  vet  since  parhelia  are  always  attended  with  halos,  he 
was  satisfied  tbatlbeir  causes  must  be  much  alike.  Considering, 
then,  wbat  other  figures  ball-stones  might  possibly  have,  besides 
a spherical  ono,  he  could  find  no  other  so  simple  as  that  of  a 
cylinder ; and,  indeed,  he  had  often  observed,  that  snow  con- 
sisted of  several  slender  oblong  particles,  mixed  with  those  of 
other  shapes ; and  seeing  that  small  globules  were  sufficient 
for  the  production  of  halos,  be  imagined  that  a great  number  of 
small  cylinders,  floating  in  the  air,  might  produce  similar  ap- 
pearances. He  also  remembered  that  Descartes  bad  taken 
notice  of  several  small  columns,  which  be  had  seen  lying  on  the 
pound,  the  extremities  of  which  were  bounded  with  fiat  star- 
like  figures,  consisting  of  six  rays.  Tbe  large  white  horixontal 
circle,  observed  in  some  of  these  phenomena,  M.  Huygens  sup- 
posed to  be  produced  by  tbe  resection  of  the  sun's  rays  from 
the  outsides  of  tbe  upright  cylinders;  since,  when  tbe  sun 
shines  upon  a number  of  such  cylinders  suspended  in  the  air,  a 
white  circle  must  necessarily  appear  to  pass  through  the  sun 
arallel  to  the  horixon.  This  be  shews  very  distinctly  by  a Urge 
gurc  of  a cylinder,  and  by  pointing  ont  the  progress  of  tbe 
suo’a  rays  reflected  from  it  For  every  point  of  the  sun's  ver- 
tical diameter,  as  well  as  his  centre,  will  illuminate  a circle  of 
cylinders,  of  the  same  apparent  height  as  the  illuminating 
point: — It  is  observable  that  no  thick  clouds  are  seen  In  the 
air  when  these  circles  appear;  but  only  snch  as  aro  very  thin, 
and  scarcely  visible.  For  in  most  of  these  observations  tbe 
sky  is  said  to  have  been  very  clear  and  serene  ; which  agrees 
quite  well  with  this  hypothesis  ; since  these  minute  cylinders 
must  constitute  a very  thin  cloud  uniformly  extended,  through 
which  the  sun,  and  even  the  colour  of  the  sky,  may  be  seen.  See 
Halos. 

PARIS,  Herb  Paris,  or  Truelove,  a genus  of  plants  belonging 
to  the  oct&ndria  class,  and  in  the  natural  method  ranking  under 
the  eleventh  order  sanncntaac. 
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Paris,  Plaster  of,  is  burnt  alabaster,  which  absorbs  water  so 
rapidly  that  in  a few  minutes  it  dries  and  becomes  hard,  so  that 
it  is  greatly  employed  in  making  cast#  for  figures,  end  in  orna- 
mental work  among  plasterers. 

PARISH.  In  England  there  are  9913  parishes,  of  which 
3846  are  churches  impropriate,  and  tbe  rest  are  annexed  to 
colleges  or  church  dignities.  In  many  of  these  parishes,  on 
account  of  their  large  extent,  and  the  number  of  parishioners, 
there  arc  several  chapels  of  ease.  Parish  signifies  the  precinct 
of  a parish  church,  and  tbe  particular  charge  of  a secular  priest. 
Formerly  a parish  was  synonymous  with  diocese,  and  the  tithes 
were  paid  to  any  priest  whom  tbe  party  chose;  but  it  was 
found  convenient  to  allot  a certain  district  for  each  priest,  that 
he  alone  might  receive  the  tithe.  It  is  very  doubtful  when  they 
originated.  Some  place  the  division  of  parishes  in  A.D.  650, 
others  in  1179.  A parish  may  contain  one  or  more  viils,  but  it 
is  presumed  to  contain  only  one,  and  anciently  wasco-extensive 
with  the  manor.  Money  given  by  will  to  a parish  la  given  to 
the  poor.  Sometimes  by  act  of  parliament  a large  parish  is 
subdivided  into  two  or  more. 

The  extent  of  parishes  is  very  different  in  different  parti  of 
England.  In  the  northern  counties  some  parishes  contain  from 
twelve  to  twenty  cures  of  souls,  each  of  the  extent  of  a parish  ia 
the  southern  counties.  This  is  supposed  to  have  arisen  from  the 
scanty  population  at  the  time  of  tbe  first  division. 

PARISH  CLERK.  In  every  parish,  tbe  parson,  vicar,  &c. 
has  a parish-clerk  under  him,  who  is  tbe  lowest  officer  of  tbe 
church.  These  were  formerly  clerks  in  orders,  and  their  busi- 
ness at  first  was  to  officiate  at  the  altar,  for  which  they  had  a 
competent  maintenance  by  offerings,  but  now  tboy  arc  almost 
always  laymen,  and  have  eertaio  fees  with  tbe  parson  on  chris- 
tenings, marriages,  burials,  See.  besides  wages  for  their  main- 
tenance. He  must  be  twenty  years  of  age,  and  of  honest  con- 
versation, and  is  generally  appointed  by  the  minister,  unless 
there  is  a custom  for  the  churchwardens  and  parishioners  to 
elect.  It  is  an  office  for  life,  and  a freehold.  He  may  make 
a deputy  without  license  of  the  bishop. 

PARISHIONER,  an  inhabitant  of  br  belonging  to  any  parish, 
lawfully  settled  there.  Parishioners  are  a body  politic  to  many 
purposes ; as,  to  vote  at  a vestry  if  they  pay  scot  and  lot,  and 
they  have  a sole  right  to  raise  taxes  for  their  own  relief,  with- 
out the  interposition  of  any  superior  court;  may  make  by- 
laws to  meud  the  highways,  and  to  make  banks  to  keep  out  the 
sea,  and  for  repairing  the  church,  and  making  a bridge  ; and 
for  making  and  maintaining  fire  engines.  They  may  also  pur- 
chase workhouses  for  tbe  poor,  or  any  such  thing  for  the  pub- 
lic good. 

PARISH-OFFICERS,  officers  chosen  annually  to  regulate 
and  manage  tbe  concerns  of  the  parish. 

PARK,  a piece  of  ground  enclosed  and  stored  with  wild 
beasts  of  chase,  which  a man  may  have  by  prescription  or  tbe 
king's  grant.  By  16  Geo.  III.  e 30,  if  any  person  shall  pull 
down  or  destroy  the  pale  or  wall  of  a park,  he  shall  forfeit  30/. 

PARLIAMENTS,  or  General  Councils,  in  some  shape, 
are  of  as  high  antiquity  as  the  Saxon  government  ia  this  island, 
and  coeval  with  the  kingdom  itself.  Blackstone,  in  bis  valu- 
able Commentaries,  says.  “ It  is  generally  agreed,  that  in  the 
main,  the  constitution  of  parliiment,  as  it  now  stands,  was 
marked  out  so  long  ago  as  the  17th  of  king  John,  a.  d.  1216,  in 
tbe  Great  Charter  grantod  by  that  prince  ; wherein  he  promises 
to  summon  all  archbishops,  bishops,  abbots,  lords,  and  greater 
barons,  personally,  and  all  other  tenants  in  chief,  under  the 
crown,  by  tbe  sheriff  and  bailiffs,  to  meet  at  a certain  place, 
within  40  days'  notice,  to  assess  aids  and  scutages  when  neces- 
sary* And  this  constitution  hath  subsisted,  in  fact,  at  least 
from  the  year  1266,  49  Henry  III.  there  being  still  extant  writs 
of  that  date  to  sQmmoo  knights,  citisens,  and  burgesses,  to 
parliament”  The  parliament  is  assembled  by  tbe  king's  writs, 
and  its  sitting  must  not  be  intermitted  above  three  years.  Its 
constituent  parts  are,  the  king  sitting  there  in  bis  roval  poli- 
tical capacity,  and  the  three  estates  of  tbe  realm ; tbe  lords 
spiritual,  the  lords  temporal  (who  sit  together  with  the  king  in 
one  house,)  and  the  commons,  who  sit  by  themselves  in  another. 
Tbe  king  and  these  three  estates,  together,  form  the  great  cor- 
poration or  body  politic  of  the  kingdom,  of  which  the  king  is 
said  to  be  caput  principium  etjinis.  For  upon  their  coming 
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together,  (he  king  meets  (hero,  either  in  person,  or  by  represen*  I 
tattoo ; without  which  there  wan  he  no  beginning  of  a parlia- 
ment ; and  he  also  has  alone  the  power  of  dissolving  them.  It 
fs  highly  necessary  for  preserving  the  balance  of  the  constitu- 
tion, that  the  executive  power  should  be  a branch,  though  not 
the  whole,  of  the  legislature.  The  crown  cannot  begin  of  itself 
any  alterations  in  the  present  established  law ; hut  it  may 
approve  or  disapprove  of  the  alterations  suggested  and  con- 
sented to  by  the  two  houses.  The  legislative  therefore  cannot 
abridge  the  executive  power  of  any  rights  which  it  now  has  by 
law,  without  its  own  consent:  since  the  law  must  perpetually 
stand  as  it  now  does,  unless  all  the  powers  will  agree  to  alter 
>l.  And  herein  indeed  consists  the  true  excellence  of  the  Eng- 
lish government,  that  all  (he  parts  of  it  form  n mutual  check 
upon  each  other.  In  the  legislature,  the  people  arc  a check 
upon  the  nobility,  and  the  nobility  a check  upon  the  people; 
by  the  mutual  privilege  of  rejecting  what  the  other  has  resolved  : 
while  the  king  is  a cheek  upon  both,  which  preserves  the  exe- 
cutive power  from  encroachments. 

The  lords  spiritual  consist  of  two  archbishops  and  twenty- 
four  bishops.  The  lords  temporal  consist  of  all  the  peers  of  * 
the  realm,  the  bishops  not  being  in  strictness  held  to  be  such,  , 
but  merely  lords  of  parliament.  Some  of  the  peers  sit  by  l 
descent ; some  by  creation:  others,  since  the  union  with  Scot- 
land, by  election,  which  is  the  case  of  the  sixteen  peers,  who  ' 
represent  the  body  of  the  Scots  nobility.  The  peers  for  Ire-  ; 
land,  at  present,  are  28,  but  the  number  is  indefinite,  and  may- 
be increased  at  will  by  the  power  of  the  crown. 

A body  of  nobility  is  more  peculiarly  necessary  in  our  mixed 
and  compounded  constitution,  in  order  to  support  the  rights  of 
both  the  crown  and  the  people;  by  forming  a harrier  to  with, 
stand  the  encroachments  of  both.  It  creates  and  preserves  that 
gradual  scale  of  dignity,  which  proceeds  from  the  peasant  to 
the  prince;  rising  like  a pyramid  from  a broad  foundation,  and 
diminishing  to  a point  as  it  rises.  The  nobility  therefore  are 
the  pillars,  which  are  reared  from  among  the  people,  more  im- 
mediately to  support  the  throne  ; and  if  that  falls,  they  must 
also  be  buried  under  its  ruins.  Accordingly,  when  in  the  17th 
century  the  commons  had  determined  to  extirpate  monarchy, 
they  also  voted  the  house  of  lords  to  be  useless  and  dangerous. 

The  commons  consist  of  ail  such  men  of  any  property  in  the 
kingdom,  as  have  not  seats  in  the  bonsc  of  lords;  every  one  of 
which  has  a voice  in  parliament,  either  personally,  or  by  his 
representatives.  This,  however,  must  he  understood  with  some 
limitation-  Those  who  are  possessed  of  land  estates,  though  to 
the  value  of  only  40«.  per  annum,  have  a right  to  vote  for  mem- 
bers of  parliament ; as  have  most  of  the  mt-mbris  of  corpora- 
tions, boroughs,  be.  But  there  arc  very  large  trading  (owns, 
and  populous  places,  which  send  no  members  to  parliament ; 
and  of  those  towns  which  do  send  members,  great  numbers  of 
the  inhabitants  have  no  votes.  Many  thousand  persons,  of 
great  personal  property,  have,  therefore,  no  representatives. 
Indeed,  the  inequality  and  defectiveness  of  the  representation 
has  been  justly  considered  as  one  of  the  greatest  imperfections 
in  the  English  constitution.  The  extension  of  parliaments  to 
seven  years,  has  also  been  viewed  in  the  same  light. 

The  bouse  of  commons,  in  the  reign  of  Henry  VI.  consisted 
Of  300  members.  In  Sir  E.  Coke's  time  they  amounted  to  483. 
In  1707,  they  wore  augmented  to  613,  for  England  and  Wale*  ; 
bnt  the  union  with  Scotland  taking  place  in  the  above  year, 
forty-five  representatives  were  added  for  that  country.  In  1801, 
when  the  union  with  Ireland  was  effected,  an  additional  100  was 
introduced,  so  that  the  w hole  house  of  commons  now  consists  of 
638 members;  ctz.  80  knights  for  40  counties  in  England;  50 
citizens  for  26  cities,  (Ely  sending  none,  and  London  four,) ; 334 
burgesses  for  167  boroughs,  and  five  burgesses  for  five  boroughs, 
r is.  Abingdon,  Banbury,  Hcwdley,  Higham  Ferrers,  and  Mon- 
mouth : four  burgesses  for  the  two  universities  of  Oxford  and 
Cambridge;  16  barons  for  the  eight  cinque  ports,  vis.  Hastings, 
Dover,  Sandwich,  Romney,  Hylbe,  and  their  three  branches. 
Rye.  Winchelsea,  and  Seaford  ; 12  knights  fur  12  counties  in 
Wales  ; 12  burgesses  for  12  boroughs  in  that  country ; 30  knights 
for  the  shires  of  Scotland,  and  16  burgesses  for  its  boroughs  ; 64 
knights  and  30  burgesses  for  Ireland.  Every  member,  though 
chosen  by  one  particular  district,  when  elected  and  returned, 
serves  for  the  whole  realm.  For  the  end  of  bis  coming  thither  is 


not  particular,  bnt  general ; not  merely  to  serve  his  coniUtneftts. 
but  also  the  commonwealth,  and  to  advise  his  majesty,  a* 
appears  from  the  writ  of  summons.- -To  prevent  bribery,  (he 
following  oath  is  provided  to  be  administered  to  every  voter 

prior  to  his  being  polled  :—**  1,  — - , do  swear  (or 

being  one  of  the  people  called  Quakers,  do  solemnly  affirm.)  I 
have  not  received  or  had,  by  myself,  or  any  person  whatsoever 
in  trust  for  me,  or  for  my  use  and  benefit,  directly  or  indirect!y( 
any  sum  or  sums  of  money,  office,  place  or  employment,  gift  or 
reward,  or  any  promise  or  security  for  any  money,  office,  nr 
employment,  or  gift,  in  order  to  give  my  vole  at  (his  election  $ 
and  that  I have  not  before  been  polled  at  ibis  election.  So 
help  me  God," 

These  are  the  constituent  parts  of  a parliament ; the  king, 
the  lords  spiritual  and  temporal,  and  the  commons.  Paris,  of 
wliirli  each  is  so  necessary,  that  the  consent  of  all  titter  is 
required  to  make  any  new  law  that  should  bind  the  subject. 
Whatever  is  enacted  for  law  for  one,  or  hy  two  only,  of  the 
three,  is  no  statule ; and  to  it  no  regard  is  du*,  unit's*  in  mat- 
ters relating  to  their  own  privileges.  The  power  and  jurisdic- 
tion of  parliament,  says  Edward  Coke,  is  so  transcendent  ami 
absolute,  that  it  cannot  bo  confined,  either  for  causes  or  per- 
sons, within  any  bounds.  It  hath  sovereign  and  uncontrollable 
authority  in  making,  confirming,  enlarging,  restraining,  abro- 
gating, repealing,  reviving,  and  expounding  of  laws,  concern- 
ing matters  of  all  possible  denomination*,  ecclesiastical,  or 
temporal,  civil,  military,  maritime,  or  criminal ; ibis  being  the 
place  where  that  absolute  despotic  power,  which  most  in  all 
governments  reside  somewhere,  is  entrusted  hy  the  constitution 
of  these  kingdoms.  All  mischiefs  and  grievances,  operations 
and  remedies,  that  transcend  the  ordinary  course  of  the  laws, 
are  within  the  reach  of  this  extraordinary  tribunal.  It  can 
regulate  or  new  model  the  succession  to  the  crown;  a*  was 
done  in  the  reign  of  Henry  VIII.  and  William  III.  It  ran 
alter  the  established  religion  of  the  land  ; as  was  done  in  a 
variety  of  instances,  in  the  reign  of  king  Henry  VIII.  and  his 
three  children,  Edward  VI.,  Mary,  and  Elizabeth.  It  ran 
change  and  create  afresh  even  the  constitution  of  the  kingdom, 
and  of  parliaments  themselves;  as  was  done  by  the  act  of 
union,  and  the  several  statutes  for  triennial  and  xrptennial 
elections.  It  can,  in  short,  do  every  thing  that  is  not  naturally 
impossible;  and  therefore  sonic  have  not  scrupled  to  call  its 
power  by  a figure  rather  too  bold,  the  omnipotence  of  parliament. 
But  then  their  power,  however  great,  was  given  them  in  trust, 
and  therefore  ought  to  be  employ ed  according  to  the  rules  of 
justice,  and  for  the  promotion  of  the  general  welfare  of  the 
people.  And  it  is  a matter  most  essential  to  the  liltcriics  of 
the  kingdom,  that  such  members  be  delegated  to  this  im- 
portant trust,  as  are  most  eminent  for  their  probity,  their  forti- 
tude. and  their  knowledge  ; for  it  was  a known  apophthegm  of 
the  great  lord  treasurer  Burleigh,  " that  England  could  never 
be  ruined  but  by  a parliament:"  and,  as  Sir  Mathew  Hale  ob- 
serves, this  being  the  highest  and  greatest  court,  over  which 
none  other  can  nave  jurisdiction  in  the  kingdom,  if  by  any 
means  a nongovernment  shonld  any  way  fall  upon  it,  the  sub. 
jects  of  this  kingdom  are  left  without  all  manner  of  legal 
remedy.  In  order  to  prevent  the  mischiefs  that  might  arise,  by 
placing  this  extensive  authority  in  hands  that  arc  either  in- 
capable, or  else  improper,  to  manage  it,  it  is  provided,  that  no 
one  shall  sit  or  vote  in  cither  house  of  parliament,  unless  he  bo 
twenty-one  years  of  age.  To  prevent  innovations  in  rrligion 
and  government,  it  Is  enacted,  that  no  member  shall  vote  or 
sit  in  either  house,  till  bo  hath,  in  the  presence  of  the  bouse, 
taken  the  oaths  of  allegiance,  supremacy,  and  abjuration;  and 
subscribed  and  repeated  the  declaration  against  trunsubstan- 
tiation,  the  invocation  of  saints,  and  the  sacrifice  of  the  mass. 
It  is  also  enacted,  that  no  alien,  born  out  of  the  dominions  of  the 
crown  of  Great  Britain,  even  thoup;li  he  be  naturalized,  shall 
bo  capable  of  being  a member  of  either  house  of  parliament. 

Some  of  the  most  Important  privileges  of  the  members  of 
either  house  are,  privilege  of  speech,  of  person,  of  their  domes- 
tics, and  of  their  lands  and  goods.  As  to  the  first,  privilege  of 
speech,  it  is  declared  by  the  statute  of  I William  and  Mary, 
at.  2.  c.  2.  as  one  of  the  liberties  of  the  people,  •*  that  the  free- 
dom of  speech,  and  debates,  and  proceedings  in  parliament, 
ought  not  to  be  impeached  or  questioned  in  any  court  or  plaoa 
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out  of  parliament."  And  this  freedom  of  speech  is  particularly 
demanded  of  the  Ling  in  person,  by  the  speaker  of  the  house 
of  oomaoDi,  at  the  opening  of  every  new  parliament.  So  are 
the  other  privilege*,  of  person,  servants,  land*,  nnd  goods. 
This  includes  not  only  privilege  from  illegal  violence,  but  also 
from  legal  arrests,  and  seizures  by  process  from  the  courts  of 
law.  To  assault  by  violence  a member  of  either  house,  or  his 
menial  servants,  is  a high  contempt  of  parliament,  and  there 
punished  with  the  utmost  severity.  Neither  can  any  member 
of  either  house  be  arrested  and  taken  into  custody,  nor  served 
with  any  process  of  the  courts  of  law  ; nor  can  bis  menial  ser- 
vants be  arrested ; nor  can  any  entry  be  made  on  his  lands  ; 
nor  can  his  goods  be  distrained  or  seized,  without  a breach  ol' 
the  privilege  of  parliament.  This  exemption,  however,  from 
arrests  for  lawful  debts,  was  always  considered  by  the  public 
as  a grievance.  The  lords  and  commons  therefore  generously 
relinquished  their  privilege  by  act  of  parliament  in  1770;  and 
members  of  both  houses  may  now  be  sued  like  other  debtors. 

The  bouse  of  lords  have  a right  to  he  attended,  and  conse- 
quently are,  by  the  judges  of  the  courts  of  king's  bench  and 
common  pleas,  and  such  of  the  barons  of  the  exchequer  a*  are 
of  the  degree  of  the  coif,  or  have  been  made  sergeants  at  law  ; 
as  likewise  by  the  masters  of  the  court  of  chancery ; for  their 
advice  in  point  of  Jaw,  and  for  the  greater  dignity  of  their  pro- 

fredings.  The  speaker  of  the  bouse  of  loid#  is  generally  the 
ord  chancellor,  or  lord  keeper  of  the  great  seal,  which  digni- 
ties are  commonly  vested  in  the  same  person.  Bach  peer  has 
a right,  by  leave  of  the  house  as  being  his  own  representative, 
when  a vote  passes  contrary  to  his  sentiment*,  to  enter  his 
dissent  on  the  journals  of  the  house,  with  the  reasons  for  sorh 
dissent;  which  is  usually  styled  bis  protest.  Upon  particular 
occasions,  however,  these  protests  have  been  so  bold  as  to  give  J 
offence  to  the  majority  of  the  house,  and  have  therefore  been 
expunged  from  their  journals : but  this  has  always  been  thought 
a violent  measure,  and  not  very  consistent  with  the  general 
right  of  protesting. 

The  house  of  commons  may  be  properly  styled  the  grand 
inquest  of  Great  Britain,  impowered  to  inquire  into  all  national 
grievances,  in  order  to  sec  them  redressed.  The  peculiar  law  s 
and  customs  of  the  house  of  commons  relate  principally  to  the 
raiding  of  taxes,  and  the  elections  of  its  members. 

With  regard  to  taxes : it  is  the  ancient  indisputable  privi- 
lege and  right  of  the  lum  «c  of  commons,  that  all  grants  of  sub- 
sidies, or  parliamentary  aids,  do  begin  in  their  lionse,  and  are 
first  bestowed  by  them  : although  their  grants  are  not  effectual 
to  all  intents  and  purposes,  until  they  have  the  assent  of  the 
other  two  branches  of  the  legislature.  The  general  reason 
given  for  this  exclusive  privilege  of  the  house  of  commons  is, 
that  the  supplies  are  raised  upon  the  body  of  the  people,  and 
therefore  it  is  proper  that  they  alone  should  have  the  right  of 
taxing  themselves.  And  so  reasonably  jealous  arc  the  com- 
mon* of  this  privilege,  that  herein  they  will  not  suffer  the  other 
house  to  exert  any  power  but  that  of  rejecting;  they  will  not 
permit  the  least  alteration  or  amendment  to  be  mndo  by  the 
lords  to  the  mode  of  tnxing  the  people  by  a money  bill.  Under 
this  appellation  are  included  all  bills  by  which  money  is  directed 
to  be  raised  upon  the  subject,  for  any  purpose,  or  in  any  shape 
whatsoever;  either  for  the  exigencies  of  government,  and  col- 
lected from  tho  kingdom  in  general,  as  the  land-tax;  or  for 
private  benefit,  and  collected  in  any  particular  district,  as  by 
turnpike*,  parish-rates,  and  the  like. 

The  method  of  making  laws  is  much  the  same  in  both  houses. 
In  each  house  the  act  of  tho  majority  hind*  f be  Whole : and 
this  majority  is  declared  by  votes  openly  and  puldiciv  given  ; j 
not  as  at  Venice,  and  many  other  senatorial  assenibiie*,  pri-  ] 
vately  or  by  ballot.  This  latter  method  may  he  serviceable, 
to  prevent  intrigues  and  unconstitutional  combinations,  but 
is  impracticable  where  a member's  conduct  must  bo  open  to 
the  inspection  of  his  constituents. 

To  bring  a bill  into  the  house  of  commons,  if  the  relief  sought 
by  it  is  of  fi  private  nature,  it  is  first  necessary  to  prefer  a peti- 
tion ; which  must  be  presented  by  a member,  and  usually  sets 
forth  the  grievance  desired  to  be  remedied.  This  petition 
(when  founded  on  facts  that  may  be  in  their  nature  disputed) 
is  referred  to  a committee  of  members,  who  examine  the  mat- 
ter alleged,  and  accordingly  report  it  to  the  house ; and  then  ! 


(or,  otherwise,  opon  the  mere  petition)  leave  is  given  to  bring 
in  the  bill.  In  public  matters,  the  bill  is  brought  in  upon  mo- 
tion made  to  the  house,  without  any  petition.  (In  the  house  of 
lords,  if  the  bill  begins  there,  it  is,  when  of  a private  nature, 
referred  to  two  of  the  judges,  to  examine  and  report  the  stato 
of  the  fact*  alleged,  to  see  that  all  necessary  parlies  consent, 
and  to  settle  all  points  of  technical  propriety  ) This  is  read  n 
first  time,  and,  at  a convenient  distance,  a second  lime;  and 
after  each  reading,  the  speaker  opens  to  the  bouse  the  sub- 
stance of  the  bill,  and  puts  the  question,  whether  it  shall  pro- 
cred  any  farther.  The  introduction  of  the  bill  may  be  originally 
opposed,  as  the  bill  itself  may  at  either  of  the  readings  ; and  if 
the  opposition  succeeds,  the  bill  must  be  dropt  for  that  ses- 
sion ; ns  it  must  also,  if  opposed  with  success  in  any  of  tho 
subsequent  stages.  After  the  second  reading,  it  is  committed, 
that  is,  referred  to  a committee ; which  is  either  selected  by 
the  house  in  matters  of  small  importance,  or  else,  if  the  bill  is 
a matter  of  great  or  national  consequence,  the  bouse  resolves 
itself  into  a committee  of  the  whole  house.  A committee  of 
the  whole  house  is  composed  of  every  member;  and.  to  form 
it,  the  speaker  quits  the  chair  (another  member  being  nppoiolrd 
chairman),  and  may  sit  and  debate  as  a private  member.  In 
these  committees,  the  bill  is  debated  clause  by  clause,  amend- 
ments made,  the  blanks  filled  up,  and  sometimes  the  bill  entirely 
new-modelled.  After  it  has  gone  through  the  committee,  the 
chairman  reports  it  to  the  house,  with  such  amendments  as  tho 
committee  have  made  ; and  then  the  house  rc-conxidcr  the 
whole  bill  again,  and  the  question  is  repeatedly  put  upon  every 
clause  and  amendment.  When  the  house  have  agreed  nr  dis- 
agreed to  the  amendments  of  the  committee,  and  sometimes 
added  new  amendments  of  their  own,  the  bill  is  then  ordered 
to  be  engrossed,  or  written  in  a stiong  gross  hand,  on  one  or 
more  long  rolls  of  parchment  sewed  together.  When  this  is 
finished,  it  is  read  a third  time,  and  amendments  are  some- 
tiroes  then  made  to  it;  and,  if  a new  clause  be  added.it  is 
done  by  tacking  a separate  piece  of  parchment  mi  the  bill,' 
which  is  called  a rider.  The  speaker  then  again  opens  the 
contents;  and,  holding  it  up  in  his  hands,  put*  the  question 
whether  tho  bill  shall  pass.  If  this  be  nsiet-d  to,  the  title  to  it 
is  then  settled.  After  this,  one  of  the  members  is  directed  to 
carry  it  to  the  lords,  and  desire  their  concurrence ; who. 
attended  by  several  more,  carries  it  to  the  bar  of  the  house  of 
pe-ers,  and  there  delivers  it  to  their  speaker,  who  comes  dow  n 
from  bis  woolsack  to  receive  it.  It  there  passes  through  tho 
forms,  as  in  the  other  bouse,  (except  engrossing,  which  is 
already  done),  and  if  rejected,  no  more  notice  is  taken,  but  it 
passes  tub  ttltnlio , to  prevent  unbecoming  altercations.  But  if 
it  be  agreed  to,  the  lords  send  a message  by  two  masters  in 
chancery  (or,  sometimes,  in  matters  of  high  importance,  by  two 
of  the  judges)  lhat  they  have  agreed  to  the  same  ; and  the  bill 
remains  with  the  lords,  if  they  have  made  no  amendment  to  it. 
Hut  if  any  amendments  are  made,  such  amendments  are  scut 
down  with  the  bill  to  receive  the  concurrence  of  the  commons. 
If  the  commons  disagree  to  the  amendments,  a conference 
usually  follows  between  members  deputed  from  each  house: 
who,  for  the  most  part,  settlo  and  adjust  the  difference:  but  if 
both  booses  remain  inflexible,  the  bill  is  dropped.  If  the  com- 
mons agree  to  the  amendment*,  the  bill  is  sent  back  to  tire 
lords  by  one  of  the  members,  with  a message  t>  acquaint  them 
therewith.  The  same  forms  are  observed  mu.aiit  tnutamh j, 
when  the  bill  begins  in  the  bouse  of  lords.  But  when  an  act 
of  grace  or  pardon  is  passed,  it  is  first  signed  by  his  majesty. 
Niid  (ben  read  once  only  in  each  of  the  house*,  without  any 
new  engrossing  or  amendment.  And  when  both  houses  have 
done  with  any  bill.  It  always  is  deposited  in  the  house  of  peers, 
to  wait  the  royal  assent;  except  in  the  case  or  a money-bill, 
which  after  receiving  the  concurrence  of  the  lords,  is  sent  back 
to  the  bouse  of  commons.  It  may  be  necessary  here  to  acquaint 
the  reader,  that  both  iu  the  bouses,  and  in  their  committees, 
the  slightest  expression,  or  most  minute  alteration,  docs  not 
pass  till  the  speaker,  or  the  chairman,  puts  the  question  ; which, 
in  the  house  of  commons,  is  answered  by  ayt  or  ao;  aud,  iu  the 
house  of  peers,  by  conical,  or  not  cuntini. 

The  giving  the  royal  assent  to  bills  is  a matter  of  great  form. 
When  the  king  is  to  pass  bills  in  person,  he  appear*  ou  his 
throne  in  the  house  of  peers,  io  his  royal  robes,  with  the  crow  n 
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on  his  head,  and  attended  by  his  great  officers  of  state  and 
heralds.  A seat  on  the  right  band  of  the  throne,  where  the 
princes  of  Scotland,  when  peers  of  England,  formerly  sat,  is 
reserved  for  the  prince  of  Wale*.  The  other  princes  of  tbc 
blood  sit  on  the  left  band  of  the  kiag  ; and  the  chancellor  on  a 
close  bench  removed  a little  backwards.  The  viscounts  and 
temporal  barons,  or  lords,  fane  the  throne,  on  benches,  or  wool- 
packs,  covered  with  red  cloth  or  baize.  The  beneh  of  bishops 
runs  along  the  house  to  the  bar  on  ihc  right  hand  of  the  throne  ; 
as  the  duke*  and  earls  do  on  the  left.  The  chancellor  and 
judges,  on  ordinary  days,  sit  opoo  wool-packs,  between  the 
barons  and  the  throne.  The  common  opinion  is,  that  the  house 
sitting  on  wool,  is  symbolical  of  wool  being  formerly  the  staple 
commodity  of  the  kingdom.  Many  of  the  peers,  on  solemn 
occasions,  appear  in  their  parliamentary  robes.  None  of  the 
commons  have  any  robes,  excepting  the  speaker,  who  wears  a 
long  black  silk  gown ; and  when  lie  appears  before  the  king  it  is 
trimmed  with  gold.  The  royal  assent  may  be  given  two  ways ; 
1.  In  person.  When  the  king  sends  for  the  bouse  of  commons 
to  the  boose  of  peers,  the  speaker  carries  up  the  money  bill  or 
bills  in  his  hand  ; and,  in  delivering  them,  he  addresses  his 
majesty  ia  m solemn  speech,  in  which  he  seldom  fails  to  extol 
the  generosity  and  loyalty  of  the  commons,  and  to  tell  his 
majesty  how  necessary  it  is  to  bo  frugal  of  the  public  money. 
It  is  upon  this  occasion,  that  the  commons  of  Great  Britain 
appear  in  their  highest  lustre.  The  titles  of  all  bills  that  have 

Cnsscd  both  booses  are  read ; and  the  king’s  answer  is  declared 
y the  clerk  of  the  parliament  in  Norman-French.  If  the  king 
consents  to  a public  bill,  the  clerk  usually  declares,  U rwy le 
vrut,  “the  king  wills  it  so  to  be  j"  if  to  a private  bill,  spit /aii 
comme  il  est  desirf,  44  be  it  as  it  is  desired.”  If  the  king  refuses 
his  assent,  it  is  in  the  gentle  language  of  le  roy  s’avitera,  44  the 
king  will  advise  upon  it.”  When  a money-hill  is  passed,  it  is 
carried  up  and  presented  to  the  king  by  the  speaker  of  the 
house  of  commons,  and  the  royal  assent  is  thus  expressed,  le 
Toy  remrreie  stt  loyal  subject/,  accept*  lew  benevolence,  ft  autfi  le 
veut, 44  the  king  thanks  his  loyal  sabjecta,  accepts  their  bene- 
volence, and  wills  it  so  to  be."  In  case  of  an  act  of  grace, 
which  originally  proceeds  from  the  crown,  and  has  tho  royal 
assent  in  the  first  stage  of  it,  the  clerk  of  the  parliament  thus 
pronounces  the  gratitude  of  the  subject ; le  prelatt,  seigneurs,  ei 
common #.  en  cc  present  parliament  assemblies,  au  worn  de  tout  vous 
auirrs  subjects,  remereient  tres  huml  lement  votre  majestf : et  prietU 
a f>ieu  real  donner  en  eanti  bonne  vie  et  longue  ; 44  the  prelates, 
lords,  and  commons,  in  this  present  parliament  assembled,  in 
the  name  of  all  your  other  subjects,  most  humbly  thank  your 
majesty,  and  prsy  In  God  to  grant  yon  In  health  and  wealth 
long  to  live."  2.  By  the  statute  83  Hen.  VIII.  c.  21.  the  king 
may  give  his  assent  by  letters  patent  under  his  great  seal 
signed  with  his  hand,  and  notified,  in  his  absence  to  both 
bouses  assembled  together  in  the  high  house,  by  commissioners 
consisting  of  certain  peers,  named  in  the  letters.  And,  when 
the  bill  has  received  tbc  royal  assent  in  either  of  these  ways,  it 
is  then,  and  not  before,  a statnte  or  act  of  parliament. 

This  statnto  or  act  ia  placed  among  the  records  of  the  king- 
dom ; there  needing  no  formal  promulgation  to  give  it  the  force 
of  a law,  as  was  necessary  by  the  civil  law  wilb  regard  to  the 
emperor's  edicts ; because  every  man  in  England  is,  in  judg- 
ment of  law,  party  to  the  making  of  an  act  of  parliament,  being 
present  thereat  by  his  representatives.  However,  oopies  thereof 
aro  usually  printed  at  the  king’s  press,  for  the  information  of 
the  whole  land.  An  act  of  parliament  thus  made,  is  the  exer- 
cise of  the  highest  authority  that  this  kingdom  acknowledges 
upon  earth.  It  hath  power  to  bind  every  subject  in  the  land, 
nod  the  dominions  thereunto  belonging;  nay,  even  the  king 
himself,  if  particularly  named  therein.  And  it  cannot  be 
altered,  amended,  dispensed  with,  suspended,  or  repealed,  but 
In  the  same  forms,  and  by  the  same  authority  of  parliament; 
for  it  is  a maxim  in  law,  that  it  requires  the  same  strength  to 
dissolve  as  to  create  an  obligation. 

Such  is  the  parliament  of  Great  Britain : the  source  and 
guardian  of  our  liberties  and  properties,  the  strong  cement 
which  binds  the  foundation  and  superstructure  of  our  govern- 
ment, and  the  wisely  concerted  balance,  maintaining  an  equal 
poise,  that  no  one  part  of  the  three  estates  overpower  or  dis- 
tress either  of  the  other. 


PARLIAMENT  Hekl,  tbe  causing  a ship  to  incline  a little 
on  one  side,  so  as  to  clean  the  upper  part  of  her  bottom  on  the 
other,  and  cover  it  with  fresh  composition,  which  latter  ope- 
ration is  called  boot-topping. 

PARODY,  a poetical  pleasantry,  consisting  in  applying  the 
verses  written  on  one  subject,  by  way  of  ridicule,  to  another; 
or  in  tsruing  a serious  work  into  a burlesque,  by  affecting  to 
observe,  as  nearly  as  possible,  the  same  rhymes,  words,  and 
cadences. 

PAROLE,  a term  signifying  any  thing  done  verbally,  or  by 
word  of  mouth,  in  contradistinction  to  what  is  written  ; thus, 
an  agreement  may  be  by  parole.  Evidence  also  may  be  divided 
into  parolo  evidence  and  written  evidence.  A parole  release 
is  good  to  discharge  a debt  by  simple  contract,  2 Shew,  417. 
The  bolder  of  a bill  of  exchange  may  authorize  another  to 
indorse  his  name  npon  it. 

PARREL,  a machine  used  to  fasten  the  sail-yards  of  a ship 
to  the  mast,  in  such  manner  as  that  they  may  he  easily  hoisted 
and  lowered  thereon ; there  are  four  different  kinds  of  parrels, 
rix.  Parrel  Rope,  is  formed  of  a single  rope  well  served,  and 
furnished  with  an  eye  at  each  cod  ; this  being  passed  round  the 
yard  is  seised  fast  on,  the  two  ends  are  passed  round  the  after 
part  of  tbe  mast,  and  one  of  them  being  brought  under  and 
tbe  other  over  the  yard,  the  two  eyes  are  lashed  together  with 
a piece  of  spun  yarn  ; this  is  seldom  used  but  for  the  top  gair 
lent  or  smaller  yards.  Parrel  with  Ribs  and  Trucks,  is  formed 
by  passing  the  two  parts  of  the  parrel  rope  throogh  the  two 
holes  in  the  ribs,  observing  that  between  every  two  ribs  is 
strung  a truck  on  each  part  of  the  rope-  See  the  articles  Rib 
and  Truck.  The  ends  of  the  parrel  rope  are  made  fast  with 
seizings,  these  are  chiefly  used  oa  the  top-sail  yards.  Parrel 
with  Trucks,  is  composed  of  a single  rope  passing  through  a 
number  of  trucks  sufficient  to  embrace  the  mast ; these  are  prin- 
cipally used  for  tbe  cheeks  of  a gaff.  Truss  Parkp.i..  is  formed 
by  fixing  a rope  upon  the  middle  of  the  yard,  which,  passing  at 
the  back  of  the  mast,  is  reeved  through  an  iron  thimble, 
spliced  into  another  rope,  (also  fastened  upon  the  yard,)  and 
communicates  with  a tackle  reaching  to  the  deck,  whereby  it 
may  be  occasionally  slackened  or  straitened  ; ships  of  war  gene- 
rally have  two  of  these,  one  leading  from  each  side,  and  they 
arc  peculiar  in  the  lower  yards. 

PARSLEY.  Tbe  uses  of  parsley,  in  cookery,  both  for  sauce 
and  garnish,  are  numerous  and  well  known.  It  is,  however, 
poisonous  to  several  kinds  of  birds  ; and,  although  so  common- 
ly used  at  table,  facts  have  been  adduced,  from  which  it  would 
appear,  that  in  some  constitutions  it  occasions  epilepsy,  or  at 
least  aggravates  the  fils  in  those  who  are  subject  to  that  dis- 
ease. Inflammation  in  the  eyes  has  also  been  attributed  to  the 
use  of  it  Parsley  is  eaten  with  great  avidity  by  sheep,  and 
has  been  recommended  for  use,  in  several  diseases  of  those 
animals,  as  well  as  in  some  diseases  of  horses.  Both  tbe  roots 
and  seed  are  employed  in  medicine.  The  former  have  a sweet- 
ish taste,  accompanied  with  a slight  warmth,  and  a flavour 
somewhat  resembling  that  of  tbe  carrot;  the  latter  are  warm 
and  aromatic.  Parsley  is  an  annual  plant,  a native  of  Sardi- 
nia, and  propagated  by  seed,  which  is  usually  sown  about  tho 
month  of  March. 

PARSNIPS,  are  well-known  edible  roots,  which  are  propa- 
gated by  seed  sown  in  February  or  March,  and  the  roots  are  in 
perfection  about  October.  These,  besides  their  use  os  a vegeta- 
ble for  the  table,  aro  of  great  value  for  the  feeding  of  cattle, 
horses,  sheep,  and  hogs.  Land  in  Guernsey,  which  lets  for  £7 
an  acre,  is  sown  with  parsnips  to  feed  catUe  : and  the  milk  of 
tho  cows  so  fed  is  not  only  richer  than  it  would  otherwise  be, 
but  yields  butter  of  fine  saffron  colour  and  excellent  taste.  If 
washed  clean  and  sliced  among  bran,  horses  eagerly  devour 
parsnips,  and  thrive  well,  though  there  is  a notion  that  they  are 
thereby  subject  to  become  blind.  They  fatten  sheep  and  oxen 
in  a short  time ; and  for  pigs  they  are  at  least  equal  if  not  su- 
perior to  carrots.  As  food  for  mankind,  they  are  considered 
extremely  nutritive,  and  may  with  peat  advantage  be  kept  on 
board  ships  for  long  voyages-  It  ia,  however,  said  that  they 
should  not  be  dug  up  for  use  in  the  spring,  because,  at  that 
season,  tbe  nutritive  tuices  rising  opward  to  prodoce  the  seed, 
they  are  then  unwholesome.  Parsnips  abound  in  saccharine 
juice;  and  various  experiments  have  in  vain  been  made  with 
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a view  to  extract  sugar  from  them.  In  some  parts  of  Ireland 
they  are  used  iustead  of  malt  in  brewing:  and,  when  properly 
fermented,  afford  an  agreeable  beverage.  The  seeds  are  said 
in  some  cases  to  have  proved  an  cflicacions  remedy  in  inter- 
mitted fevers. 

PARSON,  signifies  the  incumbent  of  a chnrch.  Ho  is  in 
himself  a body  corporate,  in  order  to  protect  and  defend  the 
rights  of  the  church  by  a perpetual  succession.  When  a parson 
is  instituted  and  Inducted  into  a rectory,  be  is  then,  and  not 
before,  in  full  and  complete  possession,  t Hack.  391. 

PART,  in  Music,  the  name  of  each  of  the  melodies  of  any 
harmonic  composition,  and  which,  when  performed  in  nnion. 
form  its  harmony.  Four  is  the  fewest  number  of  parts  with 
which  the  chords  neecssary  to  elaborate  harmony,  ean  be  com- 
pletely filled. 

PARTERRE,  in  Gardening,  a level  division  of  ground, 
which,  for  the  most  part  faces  the  south  and  best  front  of  a 
house  ; and  is  generally  furnished  with  evergreens,  flowers,  &c. 

PARTICLE,  the  minute  part  of  a body,  or  ao  assemblage  of 
several  atoms  of  which  natural  bodies  are  composed.  This 
term  is  frequently  used  as  synonymous  with  atom,  corpuscnlc, 
and  molacule,  bat  sometimes  it  is  distinguished  from  them. 

PARTIES,  in  Law,  signify  the  persons  that  arc  named  in  a 
deed  or  fine,  rir.  those  that  made  the  deed,  or  levied  the  fine, 
and  also  those  to  whom  the  same  was  made  or  levied. 

PARTING,  in  Chemistry  and  Metallurgy,  is  an  operation 
by  which  gold  and  silver  arc  separated  from  each  other.  In  this 
sense  it  is  the  same  with  refining  metals,  or  obtaining  them  in 
a pure  state.  Gold  and  silver  are  called  perfect  metals,  be- 
cause they  arc  capable  of  wi  the  land  ingtbo  action  of  very  strong 
heat.  All  other  metals  aro  reduoed  to  the  state  of  oxides  when 
subject  to  Ore  with  access  of  air.  Gold  and  silver  may  therefor* 
be  purified  from  baser  metals,  by  keening  them  melted  till  the 
alloy  be  destroyed.  Oat  this  process  is  tedious  and  expensive, 
from  tho  great  consumption  of  fuel.  A shorter  and  more  ad- 
vantageous method  of  refining  gold  and  silver  has  been  disco- 
vered. A certain  quantity  of  lead  is  put  into  the  crucible  with 
the  alloy  of  gold  and  silver,  the  whole  is  exposed  to  the  action 
of  the  fire  ; and  the  lend  being  quickly  converted  by  heat  into 
au  oxide,  which  is  easily  melted  into  a semi-vitrified  and  pow- 
erful vitrifying  matter,  called  litharge,  we  have  only  to  increase 
the  proportion  of  imperfect  metals,  the  litharge  will  prevent 
them  from  being  so  well  covered  and  protected  by  the  perfect 
metals ; and  by  uniting  with  these  imperfect  metals,  it  com- 
municates to  them  its  property  of  being  very  easily  oxidated. 
By  its  vitrifying  and  fusing  property,  exercised  with  force  upon 
the  calcined  and  naturally  refractory  parts  of  the  other  metals, 
it  accelerates  the  fusion,  scorilication,  and  separation  of  these 
metals.  In  this  operation  the  lead  is  scorified,  and  scoiifies 
along  with  it  the  imperfect  metals.  It  separates  from  the  me- 
tallio  mass,  floats  upon  the  surface  of  the  melted  mass,  and  be- 
comes vitrified.  But  as  the  litharge  wou.d  soon  cover  tho 
melted  metal,  and  by  preventing  the  access  of  air,  prevent  the 
oxidation  of  the  remaining  imperfect  metals,  such  vessels  are 
employed  as  arc  capable  of  imbibing  aud  absoibing  in  their 
pores  Use  melted  litharge,  and  thus  removing  it  out  of  the  way. 
Or,  for  largo  quantities,  vessels  are  so  constructed,  that  the 
fused  litharge,  besides  being  soaked  in,  may  also  drain  off 
through  a channel  made  io  the  corner  of  the  vessel. 

Vessels  made  of  lixiviated  wood  or  bone  ashes,  are  most 
proper  for  this  purpose.  These  vessels  are  called  expels,  tho 
process  itself  cupellaiian.  The  cupels  are  flat  and  shallow.  The 
furnace  should  bo  vaulted,  that  the  beat  may  be  reverberated 
upon  the  surface  of  the  nictnl  during  the  operation.  A crust, 
or  dark-coloured  pellicle,  is  continually  forming  upon  the  sur- 
face. When  all  the  imperfect  metal  is  destroyed,  and  the 
snorification  has  ceased,  the  surface  of  the  perfect  metal  is 
seen  clean  and  brilliant,  forming  a kind  of  folguralion,  called 
lightning.  By  this  mark,  the  metal  is  known  to  be  rcAncd. 

Purification  of  Gold  by  Antimony — When  gold  contains  but 
a small  quantity  of  alloy,  it  may  be  separated  from  the  base 
metal  by  melting  it  in  a crucible  that  will  hold  twiee  its  quan- 
tity, throwing  upon  it,  whilst  in  fusion,  double  its  weight  of 
crude  antimony  (solpburet  of  antimony).  The  crucible  is  then 
covered,  and  the  whole  kept  in  a state  of  fusion  for  some  mi- 
nates;  and  when  the  surface  sparkles,  it  is  poured  into  an 


inverted  cone  whieh  lias  been  prcvionsly  heated  and  greased. 
By  striking  the  cone  on  the  ground,  the  metal  will  come  out 
when  cold.  The  mass  consists  of  two  substances;  the  upper 
part  being  the  sulphur  of  the  crude  antimony,  united  with  the 
impure  allay  ; and  the  lower  part  gold,  united  to  some  of  the 
regulus  of  antimony.  This  gold  may  be  separated  from  the 
regulus  of  antimony  by  exposure  to  less  heat  than  will  melt  the 
gold,  because  antimony  is  volatile,  and  dissipates  in  such  a beat 
If  the  gold  is  not  sufficiently  purified  by  this  first  process,  re- 
peat it  a second,  and  even  a third  time.  When  a part  has  been 
dissipated,  more  heat  is  required  to  keep  the  gold  in  fusion  ; 
the  fire  must  therefore  be  increased  towards  the  conclusion  of 
the  operation.  The  purification  may  be  completed  by  throwing 
into  the  crucible  a little  crude  antimony,  which  effectually  calcines 
the  remaining  regulus  of  antimony.  If,  after  these  operations,  the 
gold  be  deprived  of  its  usual  ductility,  this  may  be  restored  by 
fusing  it  with  nitre  and  borax.  The  sulphur  of  the  antimony, 
though  It  unites  with  the  basest  metals,  docs  not  destroy  them, 
but  forms  with  them  a scoria,  from  which  they  may  be  separated 
by  treatment  as  an  ore.  Diagrams  of  crucibles  are  unneces- 
sary ; every  one  knows  that  a crucible  is  shaped  like  a wine 
glass.  When  the  quantity  of  silver  mixed  with  the  gold  is  con- 
siderable, they  may  be  separated  by  other  processes.  Nitric 
acid,  muriatic  acid,  and  solphur,  which  cannot  dissolve  gold, 
attack  silver  very  easily  ; these  three  agents  furnish  methods 
of  separating  silver  from  gold,  and  the  operation  is  called  part- 
ing. Parting  by  nitric  acid  being  the  most  convenient,  is  almost 
the  only  ono  employed  by  goldsmiths  and  coiners,  who  call  it 
simply  parting.  That  performed  by  muriatic  acid  is  only  made 
by  cementation,  and  receives  the  name  of  concentrated  parting. 
Lastly,  parting  by  sulphur  is  effected  by  fusion  , it  is  called  dry 
parting. 

Parting  Gold  from  Silver  by  Sitric  Acid — Though  parting 
by  nitric  acid  be  easy,  it  cannot  succeed  exactly,  unless  we  at- 
tend to  some  essential  circumstances.  The  gold  and  silver  must 
be  in  a proper  proportion  ; for  if  the  gold  be  in  too  great  a quan- 
tity, it  would  cover  the  silver,  and  guard  it  from  the  action  of 
the  acid;  therefore  when  assayers  know  not  the  proportions  of 
gold  to  silver  in  tho  mass,  they  rnb  the  mass  on  a touch-stone 
of  black  basaltes,  so  as  to  leave  a mark  upon  it;  they  then 
make  similar  marks  with  their  proof-needles,  (needles  composed 
of  gold  and-  silver  alloyed  in  graduated  proportions,)  and  by 
comparing  the  colour  of  the  several  marks,  they  discover  the 
probable  scale  of  admixture.  If  the  trial  shows  that  in  a riven 
mass  the  silver  is  not  to  the  gold  as  three  to  one,  it  will  not 
serve  for  the  operation  of  parting  by  aqoa-fortis,  and  the  quan- 
tity of  silver  necessary  to  make  an  alloy  of  that  proportion 
must  be  added.  This  operation  is  called  qoartatiou,  because 
the  gold  is  reduced  to  a fourth  of  the  whole  mass.  No  inconve- 
nience arises  from  the  quantity  of  silver  being  too  great,  except 
a waste  of  aqua-fortis.  The  nitric  acid,  or  aqua-fortis,  employed, 
must  be  pure,  and  free  from  sulphuric  and  muriatic  acids.  Its 
purity  must  therefore  be  ascertained  ; and  if  this  be  found  not 
sufficient,  tho  acid  must  be  purified  by  nitrate  of  silver.  If  the 
purity  of  the  nitric  acid  were  not  attended  to,  a great  quantity 
of  silver  proportionable  to  these  two  foreign  acids,  would  be 
separated  during  the  solution  : and  this  portion  of  silver  con- 
verted by  these  acids  to  sulphate  of  silver,  and  to  muriate  of 
silver,  would  remain  mingled  with  the  gold.  When  the  metal- 
lic mass  is  properly  alloyed,  it  is  to  be  reduced  to  plates  called 
cornets,  or  to  grains,  rolled  up  spirally.  These  are  put  into 
a matrass,  and  upon  them  there  is  poured  a quantity  of  aqua- 
fortis, whose  weight  is  to  that  of  silver  as  three  to  two  ; and  as 
the  nitric  acid  employed  for  this  operation  is  weak,  the  solu- 
tion is  at  first  assisted  by  the  heat  of  a sand  bath,  on  which  the 
matrass  is  placed.  When  no  further  mark  of  solution  appears, 
the  aqua-fortis  charged  with  silver  is  decanted.  Fresh  nitric 
acid,  stronger  than  the  former,  but  in  less  quantity,  is  poured 
into  the  matrass.  This  is  boiled  in  the  remaining  mass,  and 
decanted  as  tho  former.  Aqua-fortis  must  be  boiled  a third 
time  on  the  remaining  gold,  that  all  the  stiver  be  dissolved. 
The  gold  then  washed  with  boiling  water,  is  very  pure,  if  the 
operation  has  been  performed  with  due  attention.  It  is  called, 
gold  of  parting. 

The  silver  disolved  in  aqua-fortis  may  be  separated  by  distil- 
lation. In  this  case  all  tho  aqua-fortis  is  recovered  pure,  and  fit 
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for  another  parting.  Or  it  may  be  precipitated  by  ionic  sub- 
stance  haring  a greater  affinity  than  this  metal  with  nitric  acid. 
In  the  ascent,  copper  is  generally  employed  for  this  purpose. 
The  solution  of  silver  is  pat  into  copper  vessels.  The  aqua- 
fortis dissolves  the  copper,  and  the  silver  precipitates  ; the 
new  solution  being  decanted,  is  then  a solution  of  copper.  The 
precipitate  is  well  washed,  and  melted  into  an  ingot,  called 
parted  silver.  When  this  silver  has  been  obtained  from  a mass 
which  had  been  refined  by  lead,  and  when  it  has  been  well 
washed  from  the  solution  of  copper,  it  is  very  purr.  Or  the 
silver  may  be  separated  from  the  nitric  acid  by  adding  to  it 
muriatio  acid,  with  which  it  forms  muriate  of  silver.  Muriate 
of  silver  may  be  decomposed  by  mixing  it  with  soda,  and  ex- 
posing it  to  a sufficient  heat  in  a crucible;  by  this  ineuns  the 
soda  unites  lo  the  muriatic  acid,  and  sets  the  silver  free. 

IVr<fj/rr.— The  refiners  frequently  employ  this  solution  of 
copper  obtained  in  the  process  of  parting,  for  making  verditer ; 
which  is  prepared  by  adding  quick  lime  to  the  solution:  a pre- 
cipitate takes  place,  which  is  the  blue  pigment  known  by  the 
name  of  verditer. 

Parting  Gold  from  Silrrr  by  Cementation . — This  is  also  called 
concentration,  when  the  qunntity  of  gold  is  so  great  to  that  ul  the 
silver,  as  to  render  it  a difficult  task  by  aqua-fortis.  The  mix- 
ed metal  to  be  cemented  is  reduced  to  plates  as  thin  ns  small 
pieces  of  money.  At  the  bottom  of  the  crucible,  or  melting  pot, 
is  laid  a stratum  of  cement,  composed  of  four  parts  of  brick 
dust,  one  part  of  green  copperas  (sulphate  of  iron)  calcined  to 
redness,  ami  one  part  of  common  salt,  about  the  thickness  of 
a finger  in  depth.  Upon  this  stratum  a lay  er  of  plates  of  the 
metal  is  placed,  and  then  another  stratum  of  cement,  and  soon 
till  the  crucible  is  filled.  It  is  now  placed  iu  a furnace,  or  oven 
(after  a top  has  been  luted  on  the  crucible),  and  exposed  for 
twenty-four  hours,  till  it  becomes  red-hot,  but  not  melted.  The 
fire  is  now  left  to  go  out.  and  the  metal  to  cool,  that  it  may  be 
separated  front  the  cement,  and  hoiled  repeatedly  in  pure  wa- 
ter. This  gold  is  afterwards  tried  on  a touch-stone  t and  if  not 
sufficiently  purified,  the  process  is  performed  a second  time. 
By  the  above  method,  we  see  how  powerfully  silver  is  dissolved 
by  marine  acid,  when  in  a state  of  subtile  vapour,  that  Iras 
been  disengaged  from  the  common  salt  of  the  cement.  Nitre 
may  be  used  instead  of  common  salt,  as  the  nitrous  acid 
readily  dissolves  silver;  but  the  mixing  of  common  salt  and 
nitre  together  is  highly  injudicious,  because  the  joint  acids  arc 
liable  to  dissolve  some  of  the  gold  with  the  silver.  Whatever 
silver  lias  been  separated,  will  now  remain  in  the  cement:  but 
it  may  be  freed  from  this  by  lead,  in  the  method  described  in 
cupcllation. 

Parting  Gold  from  Silver  in  the  Dry  Way.— This,  called  also 
parting  by  fusion,  is  performed  by  means  of  sulphur,  which  has 
the  property  of  uniting  easily  with  silver,  while  it  does  not  at- 
tack gold.  This  dry  parting,  is  troublesome  and  expensive, 
and  is  not  undertaken  but  when  the  silver  far  exceeds  the  gold, 
because  sulphur  will  not  separate  it  so  easily  as  aqua-fortis, 
and  will  therefore  require  a further  application  to  cupcllation 
and  solution. 

Refining  Silver  by  Nitre. — The  principle  'of  this  operation  is 
founded  on  the  property  of  nitre  to  oxydate  very  powerfully  all 
base  metals  ; whereas  the  precious  metals  are  not  affected  by  it. 
For  as  the  metallic  oxides  and  glasses  remain  not  united  with 
regulino  metals,  and  as  these  latter,  when  in  fusion,  sink  to  the 
bottom  on  account  of  their  great  specific  gravity,  they  may  be 
easily  parted  from  the  scoria.  The  silver  to  be  purified  by 
nitre  is  first  granulated,  then  mixed  with  a fourth  part  of  its 
weight  of  dry  nitre,  an  eighth  part  of  potash,  and  a little  common 
glass,  all  in  powder.  This  mixture  is  put  into  a crucible,  two- 
thirds  full.  The  crucible  is  covered  with  a smaller  crucible  in- 
verted, in  the  bottom  of  which  a small  hole  has  been  made.  Both 
arc  latcd,  and  placed  in  a furnace  capable  of  drawing  air  to 
make  the  fire  intense  enough  to  melt  the  silver.  Then  into  the 
furnace  charcoal  is  put  to  such  a height,  that  only  the  top  of 
the  inverted  crucible  shall  be  uncovered.  The  coal  is  then 
kindled,  and  tho  vessels  made  moderately  red,  and  a hot  coal 
put  upon  the  small  hole  in  the  bottom  of  the  inverted  crucible.  If 
a shining  light  be  observed  round  this  coal,  and  a slight  hissing 
noise  at  the  same  time  heard,  the  operation  proceeds  well.  The 
fire  is  now  sustained  at  the  same  degree  till  these  appearances 


cease,  when  it  is  increased,  so  that  the  silver  be  well  melted, 
and  then  the  crucibles  arc  taken  out  of  the  furnace.  Thu  Urge 
crucible  is  broken  when  it  is  cold,  and  the  silver  will  he  found 
at  the  bottom  covered  with  green  alkaline  scoria.  Some  silver 
is  apt  to  be  lost  in  this  operation,  by  the  swelling  and  detonat- 
ing of  the  nitre,  which  often  forces  it  through  the  hole  in  the 
upper  crucible,  unless  great  care  be  used ; this  method  has,  how- 
ever, its  advantages,  bring  more  expeditious  than  cupcllation. 

Separating  Silver  from  Copper  by  Kliquation. — When  in  a 
large  way.  it  is  desired  to  separate  a small  quantity  of  silver 
from  much  copper  with  which  it  is  alloyed,  the  process  called 
eliquation  is  resorted  lo.  The  operation  depends  on  the  nearer 
affinity  of  silver  with  lead  than  with  copper:  hence  it  fuses,  and 
combines  with  lead  at  a degree  of  best  in  which  copper  does 
not  fuse. 

Whitening  Silver  by  Boiling. — The  whitening  of  silver  by  boil- 
ing is  ooe  of  tho  methods  of  parting  cooper  front  silver  in  the 
humid  way.  The  silver  wrought  in  any  shape  is  first  ignited  to 
redness,  then  boiled  in  a Icy  of  muriate  of  soda  and  acidulous 
lartrate  of  potash,  and  by  so  doing  the  copper  is  removed  from 
the  surface,  and  tbe  silver  receives  a whiter  appearance. 

Precipitating  Silver  by  Copper. — Copper  has  a much  greater 
affinity  with  oxygen  than  silver;  hence  the  silver  is  precipitated 
from  its  solutions  as  a fine  silver  dust,  by  metallic  copper# 
This  likewise  affords  a means  of  discovering  what  portion  of 
silver  may  be  contained  in  an  alloy  of  silver  and  copper.  A 
quantity  of  the  mixture  determined  by  weight  is  dissolved  in 
nitric  acid  ; the  solution  is  dilated  with  filtered  water,  and  a 
plate  of  copper  hung  in  it,  till  no  more  precipitate.  Tbe  weight 
of  tbe  precipitate,  when  edulcorated,  is  then  compared  with 
that  of  the  whole  alloyed  metal  put  to  trial.  This  silver  dust,  well 
washed,  and  mixed  with  gum  water,  is  used  in  water  painting. 

Separating  Silver  from  Copper  by  an  Alkaline  Sulphur et.  The 
affinity  of  copper  with  sulphur  is  stronger  than  lhat  of  silver; 
hence  liver  of  sulphur  (sulphuret  of  potash)  has  been  proposed 
as  an  expedient  to  free  silver  from  copper;  for  if  silver  con- 
taining copper  be  fused  with  alkaline  sulphuret,  the  base  metal 
will  combine  with  the  latter,  and  be  converted  into  scoria 
l)o» ting  on  the  silver. 

Anri  .Mode  of  Sr  par  a ting  Silver  from  Copper. — A compound 
acid  that  will  act  exclusively  upon  silver,  is  made  by  dissolving 
one  pound  of  nitrate  of  potash  (common  nitre  or  saltpetre),  in 
eight  or  ten  pounds  of  sulphuric  acid  (oil  of  vitriol),  or  by  mix- 
ing sulphuric  and  nitric  acids.  This  acid  dissolves  silver  easily, 
while  it  will  not  attack  copper,  iron,  lead,  gold,  or  platina- 

These  properties  have  rendered  it  capable  of  a very  useful 
application  in  the  arts.  Among  the  manufactures  at  Birming- 
ham, lhat  of  making  vessels  of  silver,  plated  on  copper,  is  a 
very  considerable  one  : and  tho  method  of  effecting  the  sepa- 
ration of  silver  and  copper,  by  means  of  the  above  mentioned 
compound  of  sulphuric  acid  and  nitre  is  now  commonly  prac- 
tised by  the  manufacturers  at  Birmingham,  and  is  much  more 
economical,  and  much  easier  executed,  than  any  method  pre- 
viously practised  ; nothing  more  is  necessary  than  to  put  tho 
pieces  of  plated  metal  into  a glazed  earthen  pan,  pour  upon 
them  some  of  the  acid  liquor,  stir  them  about,  that  the  surfaces 
may  be  frequently  exposed  to  fresh  liquor,  and  assist  the  action 
by  a gentle  heat,  from  100°  to  2(MJP  of  Fahrenheit's  thermome- 
ter. When  the  liquor  is  nearly  saturated,  the  silver  is  preci- 
pitated from  it  by  common  salt,  forming  muriate  of  silver,  or 
luna  cornea,  easily  reducible  to  a metallic  state,  by  melting  it 
in  a crucible  with  a sufficient  quantity  of  potash ; and  lastly, 
by  refining  the  melted  silver,  if  necessary,  with  a little  nitre 
thrown  upon  it.  In  this  manner  tho  silver  will  be  obtained 
sufficiently  pure,  and  tbe  copper  will  remain  unchanged.  Else  the 
silver  may  he  precipitated  in  its  metallic  state,  by  adding  to  tho 
solution  of  silver  a few  of  the  pieces  of  copper,  and  a sufficient 
quantity  of  water  to  enable  the  liquor  to  act  upon  the  copper. 

A Method  of  obtaining  Gold  in  a Pure  State.— Perfeotly  pure 
gold  is  obtained  by  dissolving  the  gold  oP  commerce  in  nitro- 
muriatic  acid,  and  precipitating  tbe  tnetaf,  by  adding  a weak 
solution  of  sulphate  of  iron.  The  precipitate,  after  being  well 
washed  and  dried,  is  pure  gold. 

A Method  of  obtaining  Stiver  in  a Pure  State — Dissolve  tho 
silver  of  commerce  in  nitrie  acid,  and  add  to  it  some  muriatic 
acid  ; a white  curdy  precipitate,  called  muriate  of  silver,  will 
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he  formed.  To  reduce  this  to  the  metallic  slate,  mix  one  part 
of  it  with  three  of  soda,  expose  the  whole  to  a while  beat,  and 
when  the  mixture  is  well  fused,  suffer  it  to  cool;  then  break  the 
crucible,  and  separate  the  pore  silver  from  the  muriate  of  soda 
which  has  been  formed. 

PARTING,  the  state  of  being  driven  from  the  anchors,  by 
breaking  the  cables  through  the  violence  of  the  wind,  waves,  &c. 

PARTITION,  is  a dividing  of  lands  descended  by  the  com- 
mon law,  or  custom,  among  coheirs  or  parceners,  where  there 
are  two  at  the  least. 

PARTNER.  If  there  are  several  joint  partners,  and  a per- 
son has  dealings  generally  with  one  of  them  in  matters  con- 
cerning their  joint  trade,  whereby  a debt  becomes  duo  to  the 
said  person,  it  shall  charge  them  jointly,  and  the  survivors  of 
them;  hut  if  the  person  only  dealt  with  one  of  the  partners 
upon  a separate  account,  in  that  case  the  debt  shall  only 
atfecl  that  partner  and  his  executors.  If  ono  or  more  of  the 
joint  traders  become  bankrupt,  bis  or  their  proportions  are 
only  assignable  by  the  commissioners,  to  he  held  in  common 
with  the  rest  who  arc  not  bankrupts.  If  one  of  two  part- 
ners become  a bankrupt,  the  commissioners  cannot  meddle 
with  the  interest  of  the  other,  for  it  is  not  affected  with  the 
bankruptcy  of  bis  companion.  Payment  to  one  of  the  part- 
ners, is  payment  to  them  all. 

PARTNERS,  in  Naval  matters,  pieces  of  planks  nailed  round 
the  several  scuttles  or  holes  in  a ship's  decks,  wherein  are  con- 
tained the  masts  and  capstans  ; they  are  used  to  strengthen  the 
deck  where  it  is  weakened  by  those  breaches,  but  particularly 
to  support  it  when  the  mast  leans  against  it.  Partners,  is  also 
n name  given  to  the  scuttles  themselves. 

PARTNERSHIP,  a contract  among  two  or  more  persons 
to  carry  on  a certain  business,  at  their  joint  expenses,  and 
share  the  gain  or  loss  which  arises  from  it.  All  debts  con- 
tracted under  the  firm  of  a company  are  binding  on  the  whole 
of  the  partners,  though  the  money  was  borrowed  by  one  of 
them  for  his  own  private  use,  without  the  consent  of  the  rest. 
When  a partner  in  a company  becomes  insolvent,  the  company 
is  not  bound  for  bis  debts  beyond  the  extent  of  his  share. 
Partnership  is  dissolved  by  the  death  of  a partner;  yet  where 
there  are  more  than  two,  it  may  be  renewed  by  agreement. 

PART-OWNERS,  are  partners  interested,  and  possessed  of 
certain  shares  in  a ship.  Owners  are  tenants  in  common  with 
each  other;  but  one  or  more  joint-owners  refusing  to  contri- 
bute their  quota  to  the  outfit  of  the  vessel,  cannot  prevent  her 
from  going  to  sra  against  the  consent  of  the  majority  of  the 
owners,  who,  giving  security  in  the  Admiralty,  may  freight  the 
ship  at  their  own  exclusive  risk,  bj  which  the  smaller  dissen- 
tient number  of  owners  will  be  excluded  at  once  from  any 
share,  either  in  the  risk  or  in  the  profits. 

PARUS,  or  Ti  i Mocse,  in  Ornithology,  a genus  belonging  to 
the  order  passrres,  of  which  there  are  fourteen  species. 

PASCAL,  Hlaisr,  a very  excellent  French  mathematician 
and  philosopher,  was  born  at  Clermont,  in  Auvergne,  in  102:). 
He  discovered  very  early  an  extraordinary  genius  for  mathe- 
matical and  philosophical  inquiries,  and  is  said  to  have  formed 
a system  of  geometry,  at  the  age  of  twelve  years,  without 
having  seen  any  work  on  the  subject,  these  having  been  care- 
fully kept  from  him  by  his  father,  lest  they  should  divert  him 
from  his  literary  pursuits. 

PASQUIN.  a mutilated  statuo  at  Rome,  in  a corner  of  the 
palace  of  the  Grsiui ; it  takes  its  name  from  a cobbler  of  that 
city,  called  Pasnnin,  famous  for  his  sneers  and  gibes,  and  who 
diverted  liimsclt  with  passing  bis  jokes  on  ail  the  people  who 
went  through  that  street. 

PASS,  or  Passport.  a permission  granted  by  any  state  to 
navigate  in  sonic  particular  sea  without  binderance  or  molrst- 
ation  ; it  contains  the  name  oftiic  vessel  and  that  ofher  master, 
together  with  her  tonnage,  and  the  number  of  her  crew,  certi- 
fying that  she  la-longs  to  the  subjects  of  a particular  slate, 
and  requiring  all  persons  at  peace  with  that  state  to  sufTcr  her 
to  proceed  in  her  voyage  without  interruption. 

PASS,  a strait,  difficult,  and  narrow  passage,  which  shuts 
up  the  entrance  into  a country.  The  first  care  of  the  general  of 
an  army  is,  to  seize  the  passes  of  the  country  into  which  he 
would  carry  the  war,  to  fortify  them,  and  take  caro  that  they 
arc  well  guarded. 
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Pass,  or  Pastude,  in  Fencing,  an  advance  or  leap  forward 
upon  an  enemy.  Of  these  there  are  several  kinds  ; ns.  pusses 
within,  above,  beneath,  to  the  right,  the  left,  and  passes  under 
the  line,  &c. 

Pars  Parole,  a command  given,  which  passes  from  mouth  to 
mouth  along  the  line  of  a regiment  or  army. 

PASSAGE,  or  Parso,  any  phrase,  or  short  portion  of  any 
air,  or  other  composition.  Every  member  of  a strain  or  move- 
ment is  a passage. 

PASSAGE  Boat,  a small  vessel,  employed  in  carrying  per- 
sons or  luggage  from  one  port  to  another. 

Passage,  Hurl*  of.  See  Migration  and  Ok\itiioi.oc y. 

PASSAGIO,  (Italian,)  a succession  of  sounds  so  connected 
in  their  melody  and  expression,  as  to  form  a member  or  phrase 
in  the  composition. 

PASSANT,  in  Heraldry,  a term  applied  to  a lion  or  other 
animal,  in  a shield,  appearing  to  walk  leisurely. 

PASSAREE.  a rope  to  confine  the  lacks  towards  the  ship 
when  she  is  going  large  iu  light  breezes  ; it  is,  however,  very 
rarely  used. 

PAS8ERES,  in  Natural  History,  the  sixth  order  of  biids 
according  to  the  Linmcan  system.  They  live  chiefly  in  trees 
and  hedges,  are  monogamous,  vocal,  and  feed  the  young  by 
thrusting  the  food  down  their  throats. 

PASSIFLORA,  or  Passion  Flower,  a genus  of  plants 
belonging  to  the  gynandria  class,  and  iu  the  uatural  methed 
ranking  under  the  34th  order,  eucurbitacese. 

PASSPORT,  or  Pass,  a license  or  writing  obtained  from  a 
a prince  or  governor,  granting  liberty  and  sale-conduct  to  pass 
through  his  territories  without  molestation.  Passport  also 
signifies  a license  obtained  for  importing  contraband  goods,  or 
for  exporting  and  importing  merchandise  without  paying  the 
duties;  these  last  licenses  are  always  given  to  ambassadors 
and  other  public  ministers  for  their  baggage,  equipage,  &c. 

PASTE.  Imitations  of  gems  are  so  called.  Such  substances 
are  selected,  to  be  fused  together,  as  will  produce  an  artificial 
glass,  resembling  in  appearance  the  gem  intended,  and  suffi- 
ciently hard  ami  beautiful.  The  art  has  been  brought  to  such 
perfection,  that  it  requires  a very  close  inspection  of  the  skilful 
to  be  able  to  distinguish  the  real  from  the  apparent.  The  art  is 
much  encouraged,  not  only  by  the  vaiu,  who  aro  unable  even  to 
procure  real  gems,  but  also  to  replace  for  a time  the  diamonds 
of  such  persons  as  find  it  convenient  to  procure  a temporary 
loan  by  pledging  their  jewels.  Silcx,  borax,  red  oxide  of  lend, 
potass,  and  sometimes  arsenic,  are  the  base  of  ail  artificial 
stones.  The  fusion  should  be  kept  up  moderately  twenty-four 
hours  togrlher.  We  shall  close  this  article  v .th  the  followin-.' 

Description  of  a Furnace  construct'd  for  Lord  itnte  og 
Mr.  Peter  Woutfe , for  pertinents  on  Pastes,  or  Colour td 
Glasses.  -The  furnace,  of  which  we  have  given  n vertical,  and 
horizontal  section,  (in  plate  Lord  Bute’s  Furnace,  ffc.)  Is  a copy 
of  a drawing  in  a manuscript  book  of  experiments  and  memo- 
randums, in  the  hand-writing  of  Mr-  Woidfc,  (the  contiiver  of 
the  apparatus  that  goes  by  his  name,)  wbo  gives  the  following 
description  of  it;— In  this  furnace,  which  is  drawn  on  a scale  of 
one-sixteenth  of  an  inch  to  the  inch,  two  hundred  experiments 
on  the  formation  of  coloured  pastes  or  glasses  may  be  made  at 
once.  In  the  drawing,  where  the  same  letters  occur  in  different 
sections,  they  refer  to  the  same  parts  of  the  furnace.  Fig  A, 
is  a vertical  section  of  the  furnace  ; a,  the  ash  pit,  or  air  hole, 
which  opens  on  the  outside  of  the  house,  and  has  an  iron  door 
with  a register  in  it;  b.  the  grate  and  fireplace;  rr,  the  first 
chamber,  for  one  circular  row  of  large  crucibles,  placed  on  the 
floor  tc;  t Id,  the  second  chamber  or  floor,  for  two  rows  of 
crneihlcs  ; e e,  the  third  chamber,  for  two  rows  of  crucibles  ; 
f,  the  fourth  chamber,  for  teats  or  crucible* ; g.  A,  1,  k.  doors 
opening  into  the  four  chambers,  each  of  which  lias  three  doors  : 
see  the  same  letters  in  the  horizontal  sections  BCI>E.  /,  the  dour 
of  the  furnace,  m m m m m,  the  flue  in  the  building,  which  rises 
three  stories  high.  B is  a horizontal  section  of  the  fiist  cham- 
ber ; er,  the  floor  or  circular  shelf  on  which  the  crucibles  are 
placed  ; g g g,  three  doors  or  openings.  C.  a horizontal  section 
of  the  second  chamber  ; d d.  the  floor  or  shelf ; AAA.  the  doors. 
Fi(t.  l>,  a section  of  the  third  chamber ; shewing  its  shelf  or 
floor  r r,  and  its  three  doors  i 1 1.  Fig.  E,  section  of  the  fourth 
I or  upper  chamber,  in  which  f is  the  floor,  aud  AAA  the  (lire* 
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doors  for  putting  in.  or  taking  out.  tests  or  crucibles.  A shil- 
ling put  into  a red-hot  test  in  this  chamber,  melted  io  one 
minute  and  a half.  The  front  of  the  furnace  is  at  the  side 
answering  to  the  middlemost  of  the  three  doors  on  the  respec- 
tive Doors,  ris.  the  side  marked  Ighik,  in  fig.  A.  The  best 
way  of  understanding  the  use  of  such  things,  is  by  visiting  the 
workshops  of  artists  employed  in  the  manufacture  of  artificial 
gems. 

PASTEBOARD,  a kind  of  thick  paper,  formed  of  several 
sheets  of  paper  pasted  together.  The  chief  use  of  pasteboard 
is  in  binding  books,  making  letter-eases,  fee*  See  Paper. 

PASTORAL,  in  general,  something  that  relates  to  -shop- 
lieids;  hence  arc  say,  pastoral  life,  mannera,  poetry,  Ac.  The 
origin  of  poetry  is  ascribed  to  that  age  which  succeeded  the 
creation  of  the  world  ; and  as  the  keeping  of  Docks  seem  to 
have  been  the  first  employment  of  mankind,  the  most  ancient 
sort  of  poetry  was  probably  pastoral. 

PASTURE,  is  generally  any  place  where  cattle  may  feed, 
and  in  law,  is  mostly  applied  to  a common  of  pasture,  or  right 
of  feeding  cattle  on  certain  waste  lands. 

PATEE,  or  Patter,  in  Heraldry,  across,  small  in  the  centre, 
and  widening  to  the  extremes,  which  are  very  broAd. 

PATELLA,  or  Limpet,  a genus  of  insects  belonging  to  the 
order  vermes  tcstaccn,  They  are  always  attached  to  some 
bard  body.  Their  summit  is  sometimes  acute,  sometimes 
obtuse,  flatted,  turned  haok,  or  perforated. 

PATENT,  in  geneial,  denotes  something  that  stands  open  or 
expanded  ; thus,  a leaf  is  said  to  bo  patent  when  it  stands 
almost  at  right  angles  with  tire  stalk. 

Patent,  or  Letter*  Patent,  are  writings  sealed  with  the  great 
scnl  of  England,  by  which  a man  is  authorised  to  do,  or  to 
enjoy,  any  thing  which  of  himself  he  could  not.  They  arc  so 
called  on  account  of  their  form,  being  open,  with  their  seal 
affixed,  ready  to  be  exhibited  for  the  confirmation  of  the  autho- 
rity delegated  by  them.  Letters  patent,  for  new  inventions,  are 
obtained  by  petition  to  the  crown:  they  go  through  many 
offices,  and  arc  liable  to  opposition,  on  account  of  tbo  want  of 
novelty,  Ac.  and  if  obtained,  and  it  can  be  proved  that  the 
invention  was  not  ucw,  or  had  been  made  public  previously  to 
the  granting  the  patent,  they  may  be  set  aside.  A patent  at 
the  lowest  cost,  and  when  no  opposition  is  given  to  it,  will,  for 
fees  of  office,  specification,  Ac.  cost  for  the  three  branches  of 
the  United  Kingdom,  three  hundred  pounds. 

PATHOLOGY,  that  part  of  medicine  which  explains  the 
symptoms  of  diseases. 

PATROL,  in  war,  a round  or  march  made  by  the  guards,  or 
watch,  in  the  night-time,  to  observe  what  passes  in  the  streets, 
and  to  secure  the  peace  and  tranquillity  of  a city  or  camp.  The 
patrol  generally  consists  of  a body  of  five  or  six  men,  detached 
from  a body  on  guard,  and  commanded  by  a sergeant. 

PATRON,  in  the  canon  and  common  law,  is  a person,  who 
having  the  advowsou  of  a parsonage,  vicarage,  or  the  like  spi- 
ritual promotion,  belonging  to  his  manor,  has.  on  that  account, 
the  gift  aud  disposition  of  the  benefice,  and  may  present  to  it 
whenever  it  becomes  vacant. 

PATRONYMIC,  among  Grammarians,  is  applied  to  such 
names  of  men  aod  women  as  are  derived  from  those  of  parents 
or  ancestors. 

PAUL,  a short  bar  of  wood  or  iron,  fixed  close  to  the  cap- 
stan or  windlass  of  a ship,  to  prevent  those  engines  from  rolling 
back  or  giving  way,  when  they  arc  charged  with  any  great 
effort.  Paul  Bit*,  arc  pieces  of  timber  fixed  perpendicularly 
before  the  windlass,  near  the  middle  of  it,  and  serving  as  sup- 
ports to  the  pnula  which  are  pinoed  into  them- 

PAULICIANS,  Christians  of  the  seventh  century,  disciples 
of  one  Constantine,  a native  of  Armenia,  and  a favourer  of  the 
errors  of  M;iucs. 

PAUPER.  A person  receiving  public  charity. 

PAUSE,  in  Music,  a mark  or  charucler,  consisting  of  a curve 
drawn  over  a dot,  and  signifying  that  the  note  or  the  rest,  over 
which  it  is  placed,  is  to  be  contiunod  beyond  the  regular  time. 

PAVEMENT,  a layer  of  stone  or  other  matter,  serving  to 
cover  and  strengthen  the  ground  of  divers  places  for  the  more 
commodious  walking  on.  In  London  the  pavement  for  coach 
ways  is  chiefly  a kind  of  granito  from  Scotland;  and  on  the 
footpath  Yorkshire  paving  is  used  ; the  kiibslouc  is  usually  of 


Scotob  granite ; courts,  stables,  kitchens,  halls,  churches,  fco 
arc  paved  usually  with  tiles,  bricks,  flags,  or  fire  stones ; and 
sometimes  with  a kind  of  freestone  and  rag  stone.  In  France, 
the  public  roads,  streets,  courts,  Ac  . are  paved  with  grea.  a 
kind  of  freestone.  In  Venice,  the  streets,  Ac.  arc  paved  with 
hrick  ; churches  sometimes  with  marble,  and  sometimes  with 
Mosiac  work.  In  Amsterdam,  and  the  chief  cities  of  Holland, 
they  call  their  brick  pavement,  the  burgomasters’  pavement,  to 
distinguish  it  from  the  stone  or  flint  pavement,  which  is  usually 
In  the  middle  of  the  street,  serving  for  the  passage  of  their  horses, 
carts,  coaches,  and  other  carriages ; the  brick  borders  bciog 
designed  for  the  passage  of  people  on  foot 

PAVO,  the  Peacock,  in  Ornithology,  a genus  belonging  to 
the  order  of  gallinee.  The  head  is  covered  with  feathers  which 
bend  backwards ; the  feathers  of  the  tail  are  very  long,  and 
beautifully  variegated  with  eyes  of  different  colours.  Latham 
enumerates  eight  species.  These  birds  feed  almost  solely  on 
insects  and  grain.  They  prefer  elevated  situations  for  roosting, 
choosing  the  tops  of  houses  and  the  highest  trees  for  this  pur- 
pose. They  were  considered  as  luxuries  for  the  table  by  the 
Romans,  and  the  young  ones  are  now  regarded  as  a delicacy. 
Their  voice  is  harsh  and  dissonant,  and  in  perfect  contrast  to 
that  beauty  exhibited  by  their  plumage,  which,  in  the  language 
of  liuflon,  “seems  to  combine  all  that  delights  the  eye  in  the 
soft  and  delicate  tints  of  the  finest  flowers,  all  that  dazztes  in 
tho  sparkling  lustre  of  the  gem,  and  all  that  astonishes  in  the 
grand  display  of  the  rainbow.” 

PAVO  Jfff  INDUS,  the  Peacock  and  Indian , a constellation 
situated  on  the  Antarctic  circle,  contains  twenty-six  stars,  of 
which  one  is  of  the  2nd  magnitude,  three  of  the  3d,  and  four  of 
the  4th.  The  brilliant  a is  mado  of  the  eye  of  the  proud  bird. 
It  has  20 ho.  11'  30"  right  ascension  in  Time,  ( Ann.  Var.  A". 84.) 
and  67u  17'  41".  S.  declination,  (Aim.  Var.  I0”.72.) 

PAWN,  a pledge  lodged  for  the  security  of  tbe  payment  of 
a sum  of  money  borrowed. 

PAY,  To,  as  a naval  term,  implies  to  daub  or  anoint  the 
surface  of  any  body,  in  order  to  preserve  it  from  the  injuries  of 
the  water,  weather,  Ac.  To  Pay  a Vessel*  Bottom,  to  cover  it 
with  a composition  of  tallow,  sulphur,  rosin,  Ac. 

PAYING  Off,  the  movement  by  which  a ship’s  head  falls  to 
leeward,  particularly  when,  by  neglect  of  the  helmsman,  she  had 
inclined  to  windward  of  her  course,  so  as  to  make  the  bead  sails 
shiver  in  the  wind.  Paying  off,  also  implies  the  payment  of  the 
ship’s  officers  and  crew,  and  the  discharge  of  the  ship  from 
actual  service.  Paying  out , or  Paying  au'ay,  the  act  of  slack- 
ening a cable  or  other  rope,  so  as  told  it  run  out  of  the  vessel. 

PAYMENT,  is  the  consideration  or  purchase-money  for 
goods,  and  may  be  made  by  the  buyer  giving  to  the  seller  tbe 
price  agreed  upon,  cither  by  bill  or  note,  or  by  money. 

PEACE,  in  Law,  signifies  a quiet  and  harmless  behaviour 
towards  the  king  and  bis  people. 

PEACE,  Justices  of.  See  Justice  of  the  Peace. 

PEACH.  This  rich  and  delicious  fruit  is  highly  and  deserv- 
edly esteemed  at  table,  as  an  article  in  our  deserts  ; and  when 
ripe  and  fresh,  is  grateful  and  wholesome,  seldom  disagreeing 
with  the  stomach,  unless  this  organ  be  not  in  a healthy  state, 
or  the  frnit  has  been  eaten  to  excess.  When  preserved  in  wine, 
brandy,  or  sugar,  it  loses  its  good  properties.  The  kernels 
yield  a salubrious  bitter.  The  flowers,  which  are  very  beauti- 
ful, and  appear  only  in  tho  spring,  emit  an  agreeable  odour, 
have  a bitterish  taste,  and,  including  the  calyx  as  well  ns  tho 
corolla,  are  used  for  medical  purposes.  The  leaves  are  occa- 
sionally employed  in  cookery,  hot  they  ought  not  to  be  used 
without  great  caution,  on  account  of  their  injurious  properties. 
There  are  many  varieties  of  the  peach,  some  of  which  are  much 
more  esteemed  than  others.  The  mode  in  which  the  trees  are 
usually  propagated  is  by  a process  usually  termed  budding,  or 
grafting  upon  the  stork  of  some  other  tree  ; and  by  ibis  process 
those  of  any  favourite  kind  may  be  exactly  obtained. 

PEAK, a name  given  to  tho  upper  corner  of  those  sails  which 
are  extended  by  a jcaH,  or  by  a yard  which  crosses  the  mast 
obliquely,  as  the  mixzen  yard  of  a ship,  the  main  yard  of  a by- 
landcr,  Ac.  The  upper  extremity  of  these  yards  and  gaffs  aro 
also  denominated  the  peak. 

Peak  Haliardt,  aro  the  ropes  or  tackles  by  which  the  outer 
end  of  a gaff  is  hoisted,  as  opposed  to  the  throat  halliards. 
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PEAR,  The  Common,  is  a well  kiwi  garden  frail,  derived 
from  an  English  slock,  (the  wild  pear  tree.)  which  grows  in 
hedges  and  thickets  in  Somersetshire  and  Sussex.  It  would 
be  an  endless  task  to  describe  the  different  known  varieties 
of  the  cultivated  pear.  Some  of  these  are  very  large,  and 
others  extremely  small ; some  have  a rich  and  luscious  flavour, 
and  others,  as  the  iron  pear,  are  so  hard  and  disagreeable  to 
the  taste,  as  to  be  absolutely  unlit  to  eat.  Pears  are  obieflv 
used  in  desserts;  and  one  or  two  of  the  kinds  aro  stewed  with 
sugar,  baked,  or  preserved  in  syrup.  The  fermented  juice  of 
pears  is  called  perry,  and  is  prepared  nearly  in  the  same  man- 
ncr  as  that  of  apples  is  for  cider.  The  greatest  quantities  of 
perry  are  made  in  Worcestershire  and  Herefordshire.  The 
Squash,  the  Oldfield,  and  the  Barland  perry,  arc  esteemed  the 
best.  Many  of  the  dealers  in  Champaigue  wine  are  said  to 
use  perry  to  a great  extent  in  the  adulteration  of  it ; and, 
indeed,  really  good  perry  is  little  inferior  in  flavour  or  quality 
to  Charopaignc.  Of  the  wood  of  the  pear  tree,  which  is  light, 
smooth,  compact,  and  of  a yellowish  colour,  carpenters’  and 
Joiners’  tools  are  usually  made,  as  well  as  the  common  kinds  of 
Hat  rulers,  and  measuring  scales.  It  is  also  used  for  picture 
frames  lliat  are  to  be  stained  black.  Tire  leaves  impart  a yel- 
low die,  and  arc  sometimes  employed  to  communicate  a green 
colour  to  blue  cloth. 

PEARLS,  are  a calculus  or  morbid  concretion,  formed  in 
consequence  of  some  external  injury  which  tbc  muscle  or  shell- 
fish receives  that  produces  it,  particularly  from  the  operations 
of  certain  minute  worms  which  occasionally  bore  even  quite 
through  to  the  animal.  The  pearls  are  formed  in  the  inside  on 
these  places.  Hence  it  is  easy  to  ascertain,  by  the  inspection 
of  the  outside  only,  whether  a shell  is  likely  to  contain  pearls. 
If  it  be  quite  smooth,  without  cavity,  perforation,  or  callosity,  it 
may  with  certainty  be  pronounced  to  contain  none.  If,  on  the 
contrary  the  shell  be  pierced  or  iodented  by  worms,  there  will 
always  be  found  cither  pearls,  or  the  embryos  of  pearls-  It  is 
possible,  by  artificial  perforation  of  tbc  shells,  to  cause  the  forma- 
tion of  these  substances.  The  process  which  has  been  chiefly 
recommended,  is  to  drill  a small  hole  through  the  shell,  and  to 
fill  it  up  with  apiece  of  brass  wire,  riveting  this  on  the  outside 
like  the  head  of  a nail ; and  the  part  of  the  wire  which  pierces 
the  interior  shining  coat  of  the  shell,  will,  it  is  said,  become  co- 
vered with  a pearl.  As  to  the  value  of  British  pearls,  some 
have  been  fouud  of  size  so  large  as  to  be  sold  for  £30  each,  and 
upwards  ; and  £80  was  once  offered  and  refused  for  one  of  them. 
It  is  reported  in  Wales,  that  a pearl  from  the  river  Conway, 
which  was  presented  to  the  queen  of  Charles  the  Second,  was 
afterwards  placed  in  the  regal  crown. 

Tke  Oriental  Pearl  Muscle  to  which  we  are  indebted  for 
nearly  all  the  pearls  of  commerce,  has  a flattened  and  some- 
what circular  shell,  about  eight  inches  in  diameter ; the  part 
near  the  hinge  bent  or  transverse,  and  imbricated  (or  covered 
like  slates  on  a bouse)  with  several  coats,  w liich  are  toothed  at 
the  edges.  Some  of  the  ahclls  aro  externally  of  sea-green  co- 
lour, olbcra  are  chcsnut  or  reddiah,  with  white  stripes  or  marks  ; 
and  others  whitish  with  green  marks.  These  shells  arc  found 
both  in  the  American  and  Indian  seas.  The  prinoipal  pearl 
fisheries  arc  of  the  casts  of  Hindoostan  and  Ceylon.  They  usu- 
ally commence  about  the  month  of  March,  and  occupy  many 
boats  and  a great  number  of  bands.  Each  boat  has  generally 
twenty-one  men,  of  whom  one  is  the  captain,  who  acts  as  pilot; 
ten  row  and  assist  the  divers,  and  the  remainder  are  divers, 
who  go  down  into  the  sea  alternately  by  five  at  a time.  The 
king  of  Persia  has  a pear-shaped  pearl  so  large  and  pure  as  to 
have  been  valued  at  £1)0,000  sterling.  The  largest  round  pearl 
that  has  beeo  known,  belongs  to  the  Great  Mogul,  and  is  about 
two-thirds  of  an  inch  in  diameter.  Pearls  from  the  fishery  of 
Ceylon  are  considered  more  valuable  in  England  than  those 
from  any  other  part  of  the  world.  The  smaller  kinds  aro  called 
seed  or  dust  pearls , and  are  of  comparatively  small  value,  being 
sold  by  the  ounce,  to  be  converted  into  powder. 

To  make  Artificial  Pf.ari.$,  take  the  blay  or  bleak  fish,  com- 
mon in  the  Thames,  scrape  off  the  silvery  scales  from  the  belly ; 
wash  and  rub  these  in  water.  Then  suffer  this  water  to  settle, 
and  a sediment  will  be  found,  of  an  oily  consistence.  A little  of 
this  is  to  be  dropped  into  a hollow  glass  bead  of  a bluish  tint, 
aud  shaken  about  so  as  to  cover  all  the  internal  surface ; after 
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this,  the  bead  is  filled  up  with  melted  white  wax,  (ogive  it  soli- 
dity and  weight. 

To  Wham  discoloured  Pearls. — Soak  theta  in  hot  water,  in 
which  some  bran  with  a little  tartar  and  alum  have  been  boiled, 
rub  them  gently  between  the  bands,  which  may  be  continued 
until  the  water  grows  cold,  or  until  the  objeot  is  effected,  when 
they  may  be  rinsed  in  lukewarm  water,  and  laid  bn  writing 
paper  in  a dark  place  to  cool. 

PEAT,  is  one  of  the  most  important  productions  of  alluvial 
ground ; it  may  be  regarded  aa  belonging  more  properly  to  the 
vegetable  than  to  the  mineral  kingdom.  Peat  formerly  covered 
extensive  tracts  in  England,  but  is  disappearing  before  tbe  ge- 
nius of  agricultural  improvement,  which  has  no  where  produced 
more  important  effects  than  in  the  conversion  of  tbe  black  and 
barreo  peat  moors  of  tbe  northern  counties  into  valuable  laird, 
covered  with  luxuriant  herbage,  and  depastured  by  numerous 
floaks.  It  consists  of  wet  spongy  black  earth,  and  decayed 
vegetables. 

PEBBLES,  the  name  of  a genes  of  fossils,  distinguished 
from  the  flints  by  having  a variety  of  colours.  These  are  defined 
to  be  stones  composed  of  crystalline  matter  debased  by  earths 
of  various  kinds  in  the  same  species,  and  then  subject  to  veins, 
clouds,  and  other  variegations,  usually  formed  by  incrustation 
round  a central  nucleus,  but  sometimes  tbe  effect  of  a simple 
concretion  ; and  veined  like  the  agates,  by  the  disposition 
which  tbe  motion  of  the  fluid  they  were  formed  in  gave  their 
different  coloured  substances. 

PECK,  an  English  measure,  the  fourth  part  of  a bushel. 

PECTEN,  tbe  Scallop , a genus  of  shell  fish,  the  characters  of 
which  are  these : the  animal  is  a tetbys  ; the  shell  bivalve  and 
anequal ; the  hinge  toothless,  having  a small  ovated  hollow. 

PECORA,  in  Natural  History,  the  fifth  order  of  the  class 
Mammalia.  There  are  eight  genera,  vi;.  Antelope,  Bos,  Ca- 
molus,  Camelopardalis,  Capra,  Cervus,  Moscbua,  Ovis. 

PECULIAR,  signifies  a particular  parish  or  church  that  bath 
jurisdiction  within  itself  for  probate  of  wills,  &c.  exempt  from 
the  ordinary,  and  the  bishop’s  court.  The  Court  of  Peculiars 
is  that  which  deals  in  certain  parishes,  lying  in  several  me 
ceses  ; which  parishes  arc  exempt  from  tbe  jurisdiction  of  the 
bishops  of  those  dioceses,  and  arc  peculiarly  belonging  to  tbe 
archbishop  of  Canterbury,  within  whose  province  there  are 
fifty-seven  such  peculiars. 

PEDESTAL,  in  Architecture,  the  lowest  part  of  nn  order  of 
columns,  being  that  part  which  sustains  tbe  column,  and  serves 
as  a foot  on  which  it  may  stand  erect. 

PEDICELLAIA,  a genus  of  insects  belonging  to  the  order 
vermes  mollusca, 

PEDICULUS,  Louse,  a genus  of  insects  of  the  order  aptera. 

PEEK,  is  a term  used  in  various  senses.  An  anchor  is  said 
to  be  a- peek  when  the  ship  being  about  to  weigh,  cotnes  over 
ber  anchor,  so  that  the  cable  haogs  perpendicularly  between 
the  hawse  and  tbe  anchor.  (See  the  articles  Anchor  and  A- 
pp.EK.)  Also,  the  bringing  a ship  into  the  above  position  is  call- 
ed heaving  a- peck.  She  is  likewiso  said  to  ride  a-peek  when 
lying  with  her  main  and  fore  yards  hoisted  up,  one  end  of  her 
y ards  is  brought  down  to  tire  shrouds,  and  the  other  raised  up 
on  end;  which  is  chiefly  done  when  she  lies  at  rest  in  rivers, 
lest  othor  ships,  falling  fool  of  ber,  should  break  her  yards-  Peek 
is  also  used  for  the  room  in  the  hold,  from  tbe  bitts  forward  to 
the  stern.  In  this  place  men  of  war  keep  their  powder,  and 
merchantmen  their  victuals. 

PEER,  in  general,  signifies  an  equal,  or  one  of  the  samo  rank 
and  station ; hence,  in  the  acts  of  some  councils,  we  find  these 
words,  “ with  the  consent  of  our  peers,  hishops,  abbots,”  &c. 
Afterwards  tbe  same  term  was  applied  lo  the  vassals  or  tenants 
of  the  same  lord,  who  were  called  peers,  because  they  were  all 
equsl  in  condition,  and  obliged  to  serve  and  attend  him  in  bis 
courts  ; and  peers  in  fiefs,  because  they  all  held  fiefs  of  the  same 
lord.  The  term  peers  is  now  applied  to  those  who  arc  impa- 
nelled in  an  inquest  upon  a person  for  convicting  or  acquitting 
him  of  any  offence  laid  to  his  charge;  and  the  reason  why  tbe 
jury  is  so  called,  is,  because  by  the  common  law,  and  the  cus- 
tom of  this  kingdom,  every  person  is  to  be  tried  by  his  peers, 
or  equals;  a lord  by  tbe  lords, and  a commoner  by  commoner*. 

Peer  of  tke  Realm,  a noble  lord  who  bas  a scat  and  vote  in 
the  bouse  of  lords,  which  is  also  called  the  house  of  peers. 

9 M 


776 


PEL 


DICTIONARY  OP  MECHANIC/ L SCIENCE. 


P B If 


These  lords  are  called  peers,  because,  though  there  fs  a dis- 
tinction of  degrees  in  our  nobility,  yet  in  public  actions  they 
•re  equal,  as  in  their  totes  in  parliament,  and  in  trying  any 
nobleman,  or  other  person,  impeaehrd  by  the  commons,  Ac.  A 
peer  ia  not  to  be  put  upon  any  inquest,  etcu  though  the  cause 
lias  a relation  to-  two  peers ; but  in  trials  where  any  peer  is 
either  plaintiff  or  defendant,  there  must  be  two  or  more  knights 
retnrncd  on  the  jury.  Where  a peer  is  defendant  in  a court  of 
equity, he  is  not  to  he  sworn  to  his  answer,  but  it  may  be  upon 
his  honour,  as  in  the  trial  of  peers ; however,  when  a peer  is  to 
answer  to  interrogatories,  or  to  make  an  affidavit,  or  is  to  be 
examined  as  a witness,  ha  is  to  be  sworn. 

PEERESS,  a woman  who  is  noble  by  descent,  creation,  or 
marriage.  If  a peeress  by  descent  or  creation  marries  a per- 
son under  the  degree  of  nobility  she  still  continues  noble;  but 
if  she  obtains  that  dignity  only  by  marriage,  site  loses  it  on  her 
afterwards  marrying  a commoner ; yet  by  the  courtesy  of  Eng- 
land she  alway  retains  the  title  of  her  nobility.  No  peeress 
can  be  arrested  for  debt  or  trespass;  for  though, on  account  of 
their  sex,  peeresses  cannot  sit  in  the  house  of  lords,  yet  they 
enjoy  the  privileges  of  peers,  and  therefore  all  peeresses  by- 
birth  arc  to  be  tried  by  their  peers. 

PEGASUS,  one  of  the  old  constellations,  and  known  as  the 
fabled  favourite  of  the  Muses,  is  a naratanellon  of  Aquarius, 
and  the  todiacal  Fishes.  We  think  this  affinity  is  far  more 
symbolical  of  tbc  inroad  of  the  Scythians  into  Egypt  in  the 
7th  century,  than  of  the  ark  of  Noah,  before  the  Christian  era  ; 
though  it  is  not  to  he  denied  that  the  arkite  and  solar  worship 
are  frequently  confounded  in  a much  more  extraordinary  way, 
than  the  debnsed  and  slavish  Romans  confounded  science  and 
folly,  by  the  deification  of  Antonios,  whose  medals,  statutes, 
temples,  city,  oracles,  and  constellations,  arc  well  known,  and 
•till  dishonour  the  memory  of  Hadrian. 

Pro s si's,  is  also  a genus  of  fishes,  of  the  order  nantes. 

PELAGIANS,  a Christian  sect  who  appeared  before  the  lat- 
ter part  of  the  fourth,  or  the  beginning  of  the  fifth  century. 
They  arc  said  to  have  maintained.  1.  That  Adam  was  by  nature 
mortal,  and  whether  he  had  sinned  or  not  would  certainly  have 
died.  2.  That  the  consequenoes  of  Adam's  sin  were  confined 
to  his  own  person.  3.  That  new-horn  infants  are  in  the  same 
condition  with  Adam  before*  tile  full.  4.  That  the  law  qualified 
men  for  the  kingdom  of  heaven,  and  was  founded  upon  equal 
promises  with  the  gospel.  6.  That  the  general  resurrection  of 
the  dead  does  not  follow  in  virtue  of  our  Saviour’s  resurrection. 
6.  That  tbc  grace  of  God  is  given  according  to  our  merits.  7. 
That  this  grace  is  not  granted  for  tho  performance  of  every  mo- 
ral act ; the  liberty  of  the  will,  and  information  in  points  of  doty, 
being  sufficient.  Ac. 

PBLEC  AN  US,  the  Pelicun,  in  Natural  History,  a genus  of 
birds,  of  the  order  anseres.  There  are  thirty  species,  of  which 
we  shall  notice  the  following ; The  great  pelican,  is  sometimes  of 
the  weight  of  26  pounds,  and  of  the  width,  between  the  extreme 
points  of  tho  w ings,  of  16  feet ; the  skin  between  the  sides  of  the 
upper  mandible,  is  extremely  dilatable,  reaching  more  than  half 
n foot  down  the  neck,  and  capable  of  containing  many  quarts  of 
water.  This  skin  is  often  used  by  sailors  for  tobacco  pouches, 
and  has  been  occasionally  converted  into  elegant  ladies' work- 
bags.  About  tbc  Caspian  and  Black  seas  these  birds  are  very 
numerous,  and  they  are  chiefly  to  he  found  In  the  warmer  re- 
gions, inhabiting  almost  every  country  in  Africa.  They  build 
in  the  small  isles  of  lakes,  far  from  the  habitations  of  man. — The 
American  pelican,  is  about  the  size  of  a goose  ; of  this  bird  it 
is  reported  that  it  will  bring  large  supplies  of  food  to  any  di» 
•bled  and  diseased  companion and  that  the  natives  of  the 
island  of  Assumption,  by  confining  one  near  the  shore,  fre- 
quently induce  others  to  make  these  generous  presents,  which 
•re  fraudulent!)  converted  to  the  purpose  of  food  for  the  island- 
ers.— The  man-of-war  bird,  is  small  in  body,  hut  between  the 
extremities  of  the  wings  fourteen  feet  in  width.  It  is  seldom 
seen  but  within  the  tropics,  and  not  unfrequently  is  observed 
two  hundred  leagues  from  land.  It  watches  the  movements  of 
fishes  from  a very  considerable  height,  and  ponnees  upon  them 
with  nufailing  success,  returning  from  its  immersion  with  equal 
rapidity.— The  carbo,  or  cormorant,  nearly  as  large  as  a goo«e, 
is  found  in  many  places  both  of  the  old  and  the  new  world,  and  is 
to  be  met  with  in  the  northern  parts  of  this  island.  These  birds 


are  shy  and  crafty,  hot  frequently  eat  to  so  great  an  excess  as 
to  induce  a species  of  lethargy,  in  which  they  arc  caught  by 
nets  thrown  over  them,  without  tbeir  making  an  effort  to  escape. 
They  are  trained  by  the  Chinese  to  fish  for  them.  By  a ring 
placed  round  their  neeks,  they  are  prevented  swallowing  what 
they  take,  and,  when  their  pouches  are  filled,  they  unload  them, 
and  at  the  command  of  their  owners  renew  their  divings  ; two 
will  be  seen  combining  their  efforts  to  secure  a fish  too  large 
for  the  management  of  one  only.  When  their  work  is  finished 
to  the  employer's  satisfaction,  the  birds  have  a full  allotment 
of  the  spoil,  for  their  reward  and  encouragement.  In  Macao, 
also  these  birds  are  thus  domesticated,  taking  extreme  delight 
in  the  exercise,  and  constituting  a source  of  very  considerable 
profit  to  their  owners.  They  were  formerly  trained  and  used  in 
the  same  manner  in  England  ; and  Charles  I.  had  an  officer  ot 
his  household,  called  master  of  the  cormorants. — The  Soland 
goose,  nr  gannet,  weighs  about  seven  pounds,  and  inhahiu  in 
great  numbers  the  northern  isles  of  this  kingdom-  It  is  migra- 
tory. and  drawn  to  this  country  by  the  shoals  of  herrings  and 
pilchards,  whose  movements  it  watches  with  the  most  anxious 
vigilance.  The  young  birds  are  sold  it>  great  plenty  at  Edin- 
burgh, where  they  are  frequently  introduced  before  dinner  as 
a stimulus  to  appetite.  Id  St.  Kilda  it  is  supposed  that  op- 
w arris  of  twenty  thousand  of  these  birds  are  taken  annually. 
They  constitute  an  important  article  of  food  to  the  inhabitants, 
who,  to  procure  both  the  eggs  and  young  ones,  expose  them- 
selves to  the  most  imminent  dangers  on  elevated  and  precipi- 
tous cliffs.  and  in  several  instances  have  fallen  victims  to  tho 
hardihood  with  which  they  have  pursued  their  researches  dur- 
ing the  breeding  season. 

PELECOID,  or  Pelecokks.  hatchet  form,  in  Geometry, 
contained  under  the  two  inverted  qua- 
drantal  arcs  A B and  A D.  and  the  se- 
micircle BCD.  The  area  of  the  pele- 
coid  is  demonstrated  to  be  equal  to  tbe 
square  AC;  and  that  again  to  the 
rectangle  E B.  It  is  equal  to  the 
square  A C,  because  it  wants  of  the 
square  on  the  left  band  the  two  seg- 
ments A B and  A D,  which  are  equal 
to  the  two  segments  B C and  C D.  by 
which  it  exceeds  it  on  the  right  hand. 

PELICAN,  in  Chemistry,  a kind  of  double  glass  vessel,  used 
in  distilling  liquors  by  circulation  ; it  consists  of  a cucurbit 
and  alembic  head,  with  two  tubes  bending  into  the  cucurbit 
again. 

PELL,  Dr.  John,  an  eminent  English  mathematician,  was 
born  at  Suulhwick.  in  the  county  of  Sussex,  in  1610,  and  died 
in  London  in  1686,  at  the  age  of  74.  He  was  author  of  nume- 
rous papers  and  treatises  on  mathematical  and  astronomical 
subjects,  but  none  of  them  are  now  of  sufficient  importance  to 
be  enumerated  in  this  place  ; but  a complete  catalogue  of  them 
may  be  seen  in  Dr.  Hutton’s  Mathematical  Dictionary. 

PELLICLE,  among  Physicians,  See.  denotes  a thin  film  or 
fragment  of  a membrane. 

PEN,  a well-known  instrument  used  in  writing,  the  origin  of 
which  is  unknown.  The  fountain  pen  is  made  of  silver, 
brass,  or  copper,  Ac,  and  is  so  contrived  that  it  will  hold  a 
considerable  quantity  of  ink,  which  it  discharges  as  the  writer 
proceeds.  The  following  method  has  been  recommended  for 
making  a self-giving,  or  fountain  pen  :■ — The  pen  is  made  of 
two  quills;  the  top  one,  which  we  shall  call  No.  1.  and  the 
other  No.  2.  When  you  have  ready  both  quills  like  the  model, 
take  care  that  the  top  of  No.  1.  be  made  air-tight,  (which  we 
do  by  dropping  a small  piece  or  cobbler's  wax  at  the  bottom, 
and  then  warm  it  a little;)  fill  it  nearly  with  ink.  say  about  a 
quarter  of  an  inch  from  the  brim  ; take  a small  piece  of  cambric 
or  muslin,  (cambric  answers  the  be*t.)  cover  the  top  with  it  so 
that  the  ink  may  not  drop  out,  join  both  qoitla  together,  by 
putting  No.  I.  into  No.  2.  and  the  pen  is  ready  for  use.  When 
you  want  to  write,  take  the  pen  in  your  right  hand, give  a gen- 
tle shock  on  your  left  hand,  or  on  a table,  and  the  ink  will  run 
down  immediately  into  the  pen ; this  most  be  repeated  every 
time  ink  is  wanted.  This  very  cheap  itlf-giving  inh  pen,  is 
extremely  useful  for  reporters  and  persons  going  into  the 
country,  and  alio  to  many  others,  who  will  take  delight  in 
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making  me  of  it.  The  peo  should  be  pot  in  a little  case  to  I 
eairv  about. 

PENAL  Laws,  or  Statutes.  having  been  made  on  many 
occasions,  to  punish  or  deter  offenders,  they  ought  to  be  con- 
•trued  strictly.  n <1  not  be  extended  by  equity,  but  the  words 
of  them  may  be  interpreted  beneficially  according  to  tbc  intent 
of  ill'*  legislator. 

PENALTY,  is  a forfeiture  inflicted  for  not  complying  with 
(bo  regulations  of  certain  acts  of  parliament;  a penalty  is  also 
annexed  10  secure  the  performance  of  certain  covenant*  in  a 
dm),  articles  of  agreement,  copartnership,  lie.  In  a band  also 
for  payment  of  money,  it  is  usual  to  annex  a penalty  in  double 
the  an. aunt  nf  the  obligation, 

PENANCE,  in  oor  (’anon  Law,  is  an  ecclesiastical  punish- 
ment. chiefly  adjudged  to  the  sin  of  fornication. 

PENCIL,  an  instrument  used  h»  painters  for  laying  on  their 
colours.  Pencils  are  of  various  kinds,  and  made  of  various 
materials  ; the  larger  sorts  arc  made  of  boar's  bristles,  the  thick 
tons  of  which  sire  bound  to  a stick,  large  or  small  according  to 
the  uses  they  are  designed  for;  these,  when  largr,  arc  called 
brushes.  The  finer  sort*  of  pencils  arc  made  of  camels’,  badg- 
ers', and  squirrels'  hair,  and  of  the  down  of  swans  ; these  ate 
tied  at  tbc  upper  end  with  a piece  of  strong  thread,  and  enclos- 
ed in  tbc  barrel  of  a quill.  All  good  pencils,  on  being  drawn 
between  the  lips,  come  to  a fine  point 

Pencil,  Black  Lead.  Tbc  common  trash  are  made  of 
black  lead  in  powder,  stirred  in  melted  sulphur,  and  poured 
Into  the  pencil- case,  which  is  itself  made  of  cedar;  but  good 
pencils  are  made  of  solid  black  lead  glued  on  the  cedar,  and 
properly  covered  and  finished.  You  may  easily  know  by  hold- 
ing a pencil  lo  the  flame  of  a candle  whether  it  be  of  the  former 
nr  latter  sort.  The  sulphur  in  the  former  will  ignite  and 
throw  out  a smell ; black  lead  does  neither. 

Pencil  of  Rays,  in  Optics,  denotes  a number  of  rays  diverg- 
ing front  some  luminous  point,  which,  after  falling  npon  and 
passing  through  a lens,  converge  again  on  entering  the  eye. 

PENDANT,  an  ornament  hanging  at  the  car.  frequently  con- 
sisting of  diamonds,  pearls,  and  other  precious  stones. 

Pendant,  or  Pennant,  a sort  of  long  narrow  banner  dis- 
played from  the  mast-head  of  a ship  of  war,  and  usually  ter- 
minating in  two  ends  or  points,  called  the  swal low’s-tail.  It 
denotes  that  a vessel  is  in  actual  service. 

Broad  Pendant,  is  a kind  of  flag  terminating  in  one  or  two 
points,  used  to  distinguish  the  chief  of  a squadron. 

Pendant,  is  also  a shot t piece  of  rope,  fixed  on  each  side 
under  tbc  shrouds,  unou  the  heads  of  the  main  and  fore  masts, 
finin  which  it  depend*  as  low  as  the  cat-harpings,  having  an 
iron  thimble  spliced  into  an  eye  at  the  lower  end,  to  receive 
the  hooks  of  the  main  and  Tore  tackles.  There  are,  besides, 
many  other  prndnnts  of  this  latter  kind,  which  are  generally 
single  or  double  ropes,  to  whose  lower  extremity  is  aitiiched 
a Idork  or  tackle  ; such  are  tbc  fish  pendant,  stay-tackle  pend- 
ant, yard-tacklc  pendant,  reef-tackle  pendant,  &o.  all  of  which 
arc  employed  lo  transmit  the  effort*  of  their  respective  tackles 
to  some  distant  object. 

Rudder  Pendant,  is  a strong  rope  made  fast  by  means  of  a 
chain  to  a rudder.  Its  nso  is  to  prevent  the  loss  oftbe  rudder, 
if  accidentally  unshipped  or  disengaged  from  the  gudgeons. 

PENDULUM,  in  Mechanics,  denotes  any  heavy  body  so 
suspended  that  it  may  vibrate,  or  swing  backwards  and  for- 
wards, about  some  fixed  point,  by  the  action  of  gravity.  The 
vibrations  of  a pendulum  are  called  its  oscillation s.  the  time  of 
each  being  counted  from  the  time  of  its  descent  from  the  highest 
point  on  one  side,  till  it  attains  the  highest  point  on  the  oppo- 
site side.  A pendulum,  therefore,  is 
a heavy  body  B,  suspended  upon 
and  moving  about  inmc  fixed  point 
at  A as  a centre.  Here  the  point  A 
is  called  the  centre  of  motion,  or  of 
suspension,  and  the  line  PQ  parallel 
lo  the  hoiixon,  the  <rir  of  oscillation, 
and  that  point  in  the  body  B,  into 
which,  if  all  the  matter  of  the  body 
was  condf-nsed,  so  as  still  to  perform 
its  oscillations  in  the  same  time,  is 
called  the  een're  of  oscillation  ; and 


the  distance  of  this  point  from  the  point  of  suspension,  is 
accounted  the  length  of  the  pendulum.  See  Centre  of  Oscil- 
lation.— Pendulums  receive  particular  denominations,  accord- 
ing to  the  materials  of  which  they  are  composed,  or  the  pur. 
poses  they  are  intended  to  answer;  for  an  account  of  which. 
See  the  subsequent  part  of  this  article ; we  shall  here  confine 
our  remarks  to  the  theory  of  the  simple  pendulum. 

Simple  Pendulum,  theoretically  considered,  is  a single  weight 
attached  to  a string  supposed  to  be  devoid  of  gravity,  and  oscil- 
lating freely,  without  resistance  either  from  friction  or  the  air. 

Properties  of  the  Simple  Pendulum  thus  constituted,  and  vibrat- 
ing in  small  circular  Arcs. — 1.  Tbc  vibrations  of  the  same  pen- 
dulum, or  of  different  pendulums  of  the  same  length,  and  in 
the  same  place,  ii»  very  small  arcs  of  circles,  are  always  per- 
formed in  the  same  time.  2.  The  velocity  of  toe  bob,  in  the 
lowest  point  of  the  arc,  will  be  very  nearly  as  the  length  of  the 
chord  of  the  arc  which  it  describes  in  its  descent.  3.  The  limes 
of  vibration  of  different  pendulums  are,  to  each  other,  as  the 
square  roots  of  their  length.  Or  their  lengths  are  as  the 
squares  of  the  number  of  vibrations  performed  in  the  same 
time.  4.  t»n  the  supposition  above  made,  viz.  that  there  is 
neither  friction  nor  resistance  opposed  to  the  motion  of  the 
pendulum,  that  motion  would  be  perpetual,  that  Is,  the  force 
which  it  acquires  in  its  descent  would  carry  it  up  to  the  same 
height  on  the  opposite  side,  which  would  be  again  repeated  in 
its  descent,  and  thus  it  would  continue  to  oscillate  constantly 
through  the  same  arc,  and  consequently  its  vibrations  uniform 
and  perpetual.  Bot  as  it  is  impossible  to  divest  it  of  tbese 
two  retarding  forces,  it  is  obvioos,  as  well  from  theory  as  prac- 
tice, that  without  the  application  of  soma  external  force,  the 
vibrations  will  be  shortened  in  every  ascent,  and  the  motion  of 
the  pendulum  ultimately  cease.  6.  The  time  of  vibration  in  a 
circular  are  of  any  sensible  magnitude,  is  expressed  by  the 
following  formulae : 


1»«  1*.  3*.  a*  1*.  3».  5*.  a* 

*»"  + « it  rfr  2*.  4».fp.rf»^“  ®tc* 


time  — p x , . -r 

Where  ff  = 2 A B,  or  twice  the  length  of  the  pendulnro,  a — 
C B the  versed  sine  of  half  the  arc  of  vibration,  g ~ 1C  ^ half 
the  force  of  gravity,  and  p zz  3-1410  the  circumference  of  a cir- 
cle whose  diameter  is  1.  6.  When  a is  very  small,  as  in  the 
prceeding  cases,  then  writing  2/  instead  of  d,  and  omitting  all 
the  terras  in  the  series  beyond  the  second  as  being  inconsider- 
able, we  shall  have 

tim.  = p x ( , +Z-)  = f1J±x  (8 1 + ..) 

7.  Or  instead  of  using  the  versed  sine  of  the  half  arc,  wc  intro- 
duce the  degrees  in  that  arc,  the  expression  becomes 


0 + a**)1 


Properties  of  Pendulums  vibrating  in  cycloidal  Ares. — 1.  It  is 
a property  of  the  cycloid  that  its  evolutc  is  a cyclnid,  similar 
aud  equal  to  the  former.  If  therefore  a pendulum  be  sus- 
pended from  C,  the  point  of 
concurrence  of  two  equal  in- 
verted semicycloidal  checks, 
and  be  made  to  vibrate  be- 
tween them,  the  bob  will  de- 
scribe the  cycloidal  arc  H A K, 
and  the  properties  of  a pen- 
dulum thus  suspended  are: 
2.  The  time  of  oscillation  in 
all  arcs,  whether  great  or 
small,  are  performed  in  the 
same  time.  3.  The  time  of  vibration  in  any  arc,  is  to  the  time 
in  which  a heavy  body  would  fall  hy  the  foree  of  gravity  through 
half  (he  length  of  the  pendulum ; as  the  circumference  of  a 
circle  is  to  its  diameter.  Now  by  the  laws  of  falling  bodies 

'Sj-  — the  time  of  a body  falling  through  I /,  or  |CA; 

i 1 ^ 

therefore  putting  p = 81410,  the  circumference  of  a circle 

[ whose  diameter  is  1,  wc  have  as  l' : 0 : : the 
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time  of  vibration  of  a pendulum  »l«o*c  length  it  /,  4.  In  this  : 
formula,  as  well  an  in  iho.se  given  above,  the  time  of  vibration 
depends  not  only  on  ihe  length  of  tho  pendulum,  but  also  on 
the  value  of  17,  which  Hiller  in  different  latitudes;  and  conse- 
quently the  ieogths  of  the  pendulum  designed  to  vibrate  any 
proposed  number  of  times  in  a second,  in  any  place,  must  be 
regulated  by  the  value  of  y,  01  by  the  force  of  gravity  at  that 
place.  6.  The  value  0(9  in  the  latitude  of  London  is  10^  feet, 
or  103  inches,  which  being  substituted  lor  g in  the  expression  p 

^sl',  gives  l ==  39*11,  or  30}  inches  for  the  length  of  the 

seconds'  pendulum,  which  is  extremely  near  the  true  length  as 
determined  from  accurate  experiments,  which  shew  it  to  be 
about  301  inches.  6.  From  the  above  formula  may  also  be 
found  the  force  of  gravity  in  any  particular  place,  the  length  of 
tho  seconds'  pendulum  being  previously  found  from  expori- 

pi  i 

ment;  for,  squaring  the  above,  we  bare  ~ I,  or gzz.  Ip*1/, 

the  descent  of  a heavy  body  in  one  second,  in  terms  of  the 
length  of  the  seconds’  pendulum ; and  this  is  a much  more 
accurate  method  of  finding  the  force  of  gravity,  than  any  other 
which  depends  simply  on  experiments.  7.  In  the  simple  pen- 
dulum, vibrating  in  very  small  arcs,  we  found  that  the  time  of 

one  vibration  was  nearly  = p ^ -J-  x where  a is 

the  versed  sine  of  half  the  are  of  vibration,  whereas  in  a cycloid 

the  time  is  simply  p zz  and  therefore  the  time  lost  each 

vibration  in  the  former  case  is  — y x or,  estimating  by 


D’p  / / 

the  degrees  of  the  arc,  it  is  xv-j  and  hence  we  may 

con  pute  how  much  the  pendulum  must  be  shortened  in  the 
former  case  to  make  its  vibrations  correspond  with  one  vibrat- 
ing vs  in  the  latter  case.  8.  And  since  the  length  of  the  pen- 
dulum varies  in  different  latitudes  in  consequence  of  the  vari- 
ation in  the  force  of  gravity,  on  this  principle  is  computed  the 
following  Table,  which  shews  the  length  of  tire  seconds’ 
pendulum  for  every  five  degrees  of  latitude  from  the  equator  to 
the  pole. 


D*f.  of  JLtiitnd*. 

LotlftU  of  P«a4u)q«D. 

Dv*.  of  UtHud*. 

Ua«iX  of  PtodbUm. 

0 

30*027 

60 

30*120 

5 

30  020 

66 

39142 

10 

30*032 

00 

39*158 

16 

30  036 

G6 

30*168 

20 

39  044 

70 

30  177 

26 

30  067 

76 

30  187 

30 

30-070 

80 

30*191 

35 

38*084 

86 

39  105 

40 

39  097 

00 

30*107 

46 

30*111 

The  foregoing  laws,  kc.  of  the  motion  of  pendulums,  cannot 
strictly  hold  good,  unless  the  thread  that  sustains  the  ball  be 
void  of  weight,  and  the  gravity  of  the  whole  ball  be  collected 
into  a point.  In  practice,  therefore,  a very  fine  thread,  and  a 
small  ball,  but  of  a very  heavy  matter,  are  to  be  used.  But  a 
thick  thread  and  a bulky  ball  disturb  the  motion  very  much ; 
for  In.  that  case,  tho  simple  pendulum  becomes  a compound 
one ; it  being  much  the  same  thing,  as  if  several  weights  were 
applied  to  the  same  inflexible  rod  in  several  places. 

Having  said  thus  much  with  regard  to  simple  pendulums,  it 
remains  only  to  offer  a few  remarks  on  the  nature  of  compound 
pendulums,  as  applied  to  docks  and  other  machines  where  uni- 


form motion  is  required.  We  have  seen  above,  that  pendulums 
in  different  latitudes  require  to  be  of  different  lengths,  in  order 
that  they  may  perform  their  vibrations  io  the  same  time  ; hut 
besides  this,  there  is  another  irregularity  in  the  motion  of  a 
pendulum  in  the  same  place,  arising  from  Ihe  different  degrees 
of  temperature.  Heat  expanding  and  cold  contracting  the 
rod  of  the  pendulum,  a certain  small  variation  must  necessarily 
follow  in  the  time  of  Its  vibration;  to  remedy  which  defect  vari- 
ous methods  have  been  invented  for  constructing  what  are 
commonly  called  compensation  pendulums,  or  such  as  shall 
always  preserve  the  same  distance  between  the  centre  of  oscil- 
lation and  the  point  of  snspenxion;  but  of  these  we  can  only 
describe  one  or  two  of  the  most  approved  construction. 

Compound  or  Compensation  Pendulums,  have  received  dif- 
ferent denominations  from  their  form  and  materials,  as  the 
gridiron  pendulum,  mercurial  pendulum,  lever  pendulum,  &c. 

Gridiron  Pendulum.  Instead  of  one  rod,  this  pendulum  ia 
composed  of  sny  convenient  odd  number  of  rods,  as  five,  seven, 
or  moe ; being  so  connected,  that  the  effect  of  one  set  of  them 
counteracts  that  of  the  other  set;  and  therefore,  if  they  are 
properly  adjusted  to  caoh  other,  the  centres  of  suspension  and 
oscillation  will  always  be  equidistant.  The  two  outer  rods, 
A B,  C D,  which  arc  of  steel,  are  fastened  to  the  cross  pieces 
AC,  B D,  by  means  of  pins.  The  next  two  rods,  EF.GH,  are 
of  brass,  and  are  fastened  to  the  lower  bar  B D,  and  to  the 
second  upper  bar  E6.  The  two  following  rods  are  of  steel, 
and  arc  fastened  to  theoross  bars  E G and  I K.  The  two  rods 
adjacent  to  the  central  rod  being  of  brass,  aro  fastened  to  the 
cross  pieces  1 K and  L M ; and  the  crntcnl  rod,  to  which  the 
hall  of  the  pendulum  is  attached,  is  suspended  from  the  cross 
piece  LM,  and  passes  freely  through  a 
perforation  in  each  of  the  cross  bars  I K, 
JL  B D.  From  this  disposition  of  the  rods, 

C 1 1_  A it  is  evident,  that  by  the  expansion  of  the 

n'll  *T  ’ extreme  rods,  the  cross  piece  B D,  and 

u:  HZ  --  ; ' k the  two  rods  attached  to  it,  will  descend ; 

ibut  since  these  rods  arc  expanded  by  the 
same  heat,  the  cross  piece  E G will  conse- 
quently be  raised,  and  therefore  also  the 
two  next  rods;  hut  because  these  rods  are 
also  expanded,  the  cross  bar  I K will 
descend ; and  by  the  expansion  of  the  two 
next  rods,  the  piece  L M,  will  be  raised  a 
quantity  sufficient  to  counteract  the  ex- 
pansion of  the  central  rod.  Whence  it  is 
obvious,  that  the  effect  of  the  steel  rod  is 
! \ 1 to  increase  the  length  of  the  pendulum  in 

I hot  weather,  and  to  diminish  it  in  cold 

weather,  and  that  the  brass  rods  have  a 
contrary  effect  upon  the  pendulum.  The 
effect  of  the  brass  roda  must,  however,  be 
equivalent  not  only  to  that  of  the  steel 
rods,  but  also  to  the  part  above  the  frame 
and  spring  which  connects  it  with  the 
cock,  and  to  that  part  between  tho  lower 
part  of  the  frame  and  centre  of  the  ball. 

Another  excellent  contrivance,  for  the 
same  purpose,  is  described  in  a French 
— jjjj  author  on  dock-making.  It  was  used  in 

the  north  of  England  by  an  ingenious 
artist,  about  fifty  years  ago.  This  inven- 

rL  tion  is  a*  follows: — A bar  of  the  same 

J \ metal  with  the  rod  of  the  pendulum,  and 
\ of  the  same  dimensions,  is  plaoed  against 
\ the  baok  part  of  the  clock-case ; from  the 
] top  of  this  a part  projects,  to  which  the 
J upper  part  of  the  pendulum  is  connected 


by  Iwe  fine  pliable  chains  or  silken  strings, 
which  just  below  pass  between  two  plates 
of  brass,  whose  lower  edges  always  ter- 


minate the  length  of  the  pendulum  at  the 
upper  end.  These  plates  are  supported 
00  a pedestal,  fixed  to  the  back  of  the 
case.  The  bar  rests  open  an  immoveable  base,  at  the  lower 
part  of  the  case  ; and  is  inserted  into  a groove,  by  which  means 
it  is  tUways  retaiued  in  the  same  position.  From  this  con- 
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NtnictSon.  it  is  evident  (bat  the  extension  or  contraction  of 
this  bar,  and  of  ibe  rod  of  the  pendulum,  will  be  equal,  and  in 
contrary  directions.  For,  suppose  the  rod  of  the  pendulum  be 
cxpauded  any  given  quantity  by  heat,  then,  as  the  lower  end  of 
tbe  bar  rests  upon  a fixed  point,  the  bar  will  be  expanded 
upwards,  and  raise  the  upper  end  of  the  pendulum  just  as 
much  as  its  length  was  increased  ; and  hence  its  length  below 
the  plates  will  be  the  same  as  before.  Of  this  pendulum,  some- 
what improved  bv  Mr.  Crosthwaite,  watch  and  clock  maker, 
Dublin,  we  have  the  following  desciiption.  “ A and  B are  two 
rods  of  steel  forged  out  of  the  same  bar,  at  tbe  same  time,  of 
the  same  temper,  and  in  every  respect  similar.  On  tbe  top  of  U 
is  formed  a gibbet  C ; this  rod  is  firmly  supported  by  a steel 
bracket  D,  fixed  on  a large  pieee  of  marble  E,  firmly  set  into 
the  wall  F,  and  having  liberty  to  move  freely  upwards,  between 


cross  staples  of  brass  1,  2,  3,  4,  which 
touch  only  in  a point  in  front  and  rear, 
(the  staples  having  been  carefully  formed 
for  that  purpose,)  to  the  other  rod  is 
firmly  fixed  by  its  centre  tbe  lens  G,  of 
twenty-four  pounds  weight,  although  it 
should,  in  strictness,  be  a little  below  it. 
This  pendulum  is  suspended  by  a abort 
steel  spring  on  the  gibbet  at  C ; all  which 
is  entirely  independent  of  the  clock.  To 
the  hack  of  tbe  clock-plate,  I,  are  firmly 
screwed  two  cheeks  nearly  cycloidal  at 
K,  exactly  in  a line  with  the  centre  of 
the  verge  L.  The  maintaining  power  is 
applied  by  a cylindrical  steel  stud,  in  the 
usual  v ay  of  regulators,  at  M.  Now,  it  is 
very  evident,  that  any  expansion  or  con- 
traction that  takes  place  in  either  of  these 
exactly  similar  rods,  is  instantly  coun- 
teracted by  the  other ; whereas  in  all 
compensation  pendulums,  composed  of 
different  materials,  however  just  the  cal- 
culation may  seem  to  be,  that  can  never 
be  tbe  case,  as  not  only  different  metals, 
but  also  different  bars  of  the  same  metal, 
that  are  not  manufactured  at  the  same 
time,  and  exactly  in  the  same  manner,  aro 
found,  by  a good  pyrometer,  to  differ 
materially  in  their  degrees  of  expansion 
and  contraction,  a very  small  change 
Hflrcting  one  and  not  the  other." The 


expansion  and  contraction  of  straight-grained  fir  wood  length- 
wise, by  change  of  temperature,  is  so  small,  that  it  is  found  to 


make  very  good  pendulum  rods.  Tbe  wood  called  sapadillo  is 
said  to  be  better.  There  is  good  reason  to  believe,  that  the 
previous  baking,  varnishing,  gilding,  or  soaking  of  these  woods 
in  any  melted  matter,  only  tends  to  impair  the  property  that 
renders  them  valuable.  They  should  be  simply  rubbed  on  the 
outer  side  with  wax  and  a cloth.  In  pendulums  of  this  con- 
struction. the  error  is  greatly  diminished,  but  not  taken  away. 
As  pendulums  are  expanded  by  heat,  and  contracted  by  cold, 
nud  the  time  of  their  vibration  is  thereby  affected,  various 
expedients  have  been  attempted,  to  remedy  this  defect,  the 
most  important  of  which  is  the  gridiron  pendulum, 

Th»i  Mrreuriml  Pf. s iu  lvm  was  the  invention  of  the  ingenious 
Mr.  Graham,  in  consequence  of  several  experiments  relating 
to  the  materials  of  which  a pendulum  might  bo  formed,  in  1716. 
Its  rod  is  made  of  brass,  and  branches  towards  its  lower  end, 
so  as  to  embrace  a cylindrical  glass  vessel  13  or  14  inches 
long,  and  about  2 inches  in  diameter;  which  being  filled  about 
12  Inches  deep  with  mercury,  forms  the  weight  or  ball  of  Ihc 
pendulum.  If  upon  trial  the  expansion  of  the  rod  be  found  too 
great  for  that  of  tbe  mercury,  more  mercury  must  be  poured 
into  tbe  vessel ; if  the  expansion  of  the  mercury  exceeds  that 
of  tbe  rod,  so  as  to  occasion  the  cluck  to  gain  with  an  increase 
of  temperature,  some  mercury  must  he  taken  out  of  the  vessel, 
in  order  to  shorten  the  column.  And  thus  may  the  expansion 
and  contraction  of  the  quicksilver  in  the  glass  be  mode  exactly 
1o  balance  the  expansion  and  contraction  of  the  pendulum  rod, 
and  thus  preserve  the  distance  between  the  centre  of  oscil- 
lation and  the  point  of  suspension  invariably  tbo  same. 


Reid's  Compensation  Prvnt'Li  u.  is  a recent  inven- ’ 
A tion  of  Adam  Reid  of  Woolwich,  the  construction  of 
which  is  as  follows  A N is  a rod  of  wire,  and  ZZ  a 
hollow  tube  of  sine,  which  slips  on  the  wire,  being 
stopped  from  falling  off  by  a nut  N,  on  which  it  rests  ; 
and  on  tbe  upper  part  of  this  cylinder  of  line  rests  the 
heavy  ball  B ; now  the  length  of  the  tube  Z Z being  so 
adjusted  to  the  length  of  the  rod  A N,  that  the  expan- 
sions of  the  two  bodies  shall  be  equal  with  equal  de- 
grees of  temperature ; that  is.  by  making  tbe  length  of 
the  line  tube  to  that  of  the  wire,  a a the  expansion  of 
wire  is  to  that  of  sine,  it  is  obvious  that  tbe  ball  B will 
in  all  eases  preserve  the  same  distance  from  A ; for  just 
so  much  as  it  would  descend  by  the  expansion  of  the 
wire  downwards,  so  much  will  it  ascend  by  the  expan- 
sion of  the  nine  upwards,  and  consequently  its  vibra- 
tions will  in  all  temperatures  be  performed  in  equal 
v times. 

On  the  method  of  determining  the  Figure  of  the  Earth  by  the 
Pendulum.— The  method  of  determining  the  figure  of  the  earth 
by  means  of  the  Pendulum,  depends  upon  the  variation  of 
gravity  at  the  earth  s surface.  This  subtile  and  pervading 
power  tends  to  communicate  to  bodies  exposed  to  its  influence 
equal  velocities  in  equal  times.  One  of  tbo  modifications  of 
this  action  is  the  oscillation  of  the  pendulum,  which  is  of  longer 
or  shorter  duration,  according  to  the  energy  of  the  attractive 
force,  and  the  square  root  of  the  length  of  the  pendulum.  If 
the  earth  were  an  exact  sphere,  destitute  of  the  motion  of  rota- 
tion. and  possessing  the  same  density  throughout  its  whole 
mass,  the  force  of  gravity,  by  which  bodies  at  its  surface  aro 
drawn  towards  the  centre,  would  be  uniform,  and  invariable  in 
every  latitude.  But  the  elliptical  form  of  the  earth  destroys 
this  uniformity,  and  causes  the  attractive  force  at  the  poles  to 
prepondcrate  orer  that  at  the  equator.  This  inequality  in  the 
force,  by  which  bodies  at  the  surface  of  the  earth  retain  their 
positions,  is  augmented  by  tbe  diurnal  rotation,  which,  by  its 
centrifugal  tendency,  impresses  a greater  disposition  on  bodies 
to  recede  from  the  centre  of  the  earth  at  the  equator  than  at 
the  poles,  where  Its  effects  cease  to  be  felt.  By  the  joint  ope- 
ration of  these  two  causes,  one  of  which  acts  with  a force  pro- 
portional to  the  square  of  the  sine  of  the  latitude,  a sensible 
difference  ought  to  be  observed  in  the  velocity  acquired  by 
heavy  bodies,  in  falling  through  the  same  space,  as  we  advance 
from  the  eqnator  to  the  poles.  An  important  relation  between 
the  time  of  the  vibration  of  a pendulum,  and  that  of  the  descent 
of  a heavy  bodv,  according  to  which  the  lengths  of  pendulums, 
vibrating  synchronously,  arc  directly  as  the  force  of  gravity, 
enables  us  to  submit  this  conclusion  to  the  test  of  experiment. 
Newton  long  ago  demonstrated,  that  if  the  earth  were  per- 
fectly homogeneous,  the  same  fraction,  »ir.  d».  would  express 
both  the  compression  of  the  terrestrial  ellipsoid,  and  the  in- 
crease of  gravity  from  the  equator  to  the  poles.  This  conclu- 
sion, which  was  deduced  from  the  supposition  of  an  uniform 
density,  was  afterwards  modified,  with  singular  address,  by 
Clairant,  who  shewed,  that  ibe  two  fractions  expressing  the 
compression,  and  the  increase  of  gravity,  though  not  exactly 
eqnal,  must  always  together  amount  to  ^o*  Assuming  Ibe 
compression,  therefore,  to  be  equal  to  dj.  the  increase  of  gravity 
from  the  equator  to  the  poles,  or  the  indication  of  that  increase, 
as  given  by  the  length  of  the  pendulum,  should  be  do  — ds»  or  di 
nearly.  The  correctness  of  this  conclusion,  if  not  completely 
established,  is,  at  least,  to  a certain  extent,  confirmed,  by  the 
experiments  which  have  been  made  with  the  pendulum  in 
different  latitudes.  La  Place  having  selected  fifteen  of  the 
best  of  these  observations,  and  applied  to  them  the  necessary 
corrections,  on  account  of  the  resistance  of  Ibe  air,  difference 
of  temperature,  and  elevation  above  the  level  of  the  sen,  de- 
dneed  the  following  results,  in  which  the  length  of  the  pendulum 
at  Paris  is  considered  to  be  unity. 

The  following  results  indicate  obviously  an  increase  of  the 
force  of  gravity  from  the  equator  towards  the  poles.  La  Place 
has  shewn  that,  in  whatever  way  they  are  combined,  it  is  impos- 
sible to  avoid  an  error  of  less  than  00018,  on  the  hypothesis  of 
the  variation  of  gravity  at  the  surface  of  the  earth  increasing 
ns  the  squares  of  the  sines  of  the  latitude  from  the  equator  to 
the  poles, 
y i\ 
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Istilid*. 

Length  of 
the  Seconds 
Pendulum. 

Name*  of  lb* 
Ob**nrcr*. 

Place*  of 

Equator 

* 09000 

Bouguer 

Peru 

9°  3* 

6 <r 

•90080 

Pitto 

Portobello 

11 

66 

30 

*99710 

Genii  1 

Pondicherry 

18 

0 

0 

*90746 

Campbell 

Jamaica 

18 

27 

0 

•99728 

Bouguer 

Petit  Grave 

34 

7 

16 

•99877 

La  Caille 

Cape  G.  H. 

43 

36 

46 

*90060 

Darqoier 

Toulouse 

48 

12 

48 

*90077 

Liesganig 

Vienna 

48 

60 

0 

1*00000 

Bouguer 

Paris 

60 

68 

0 

1 00006 

Zach 

Gotha 

51 

30 

0 

1*00018 

London 

68 

14 

63 

100074 

Mallet 

Petersburg 

69 

66 

24 

1*00101 

Pitto 

Ponoi 

GO 

48 

0 

1 00137 

Grischow 

Arensherg 

67 

6 

0 

l 00148 

Maupertuis 

Tornea 

The  expression  for  the  ellipticity,  which  connects  best  the 
different  equations  of  condition,  is  and  (his  is  a result 
which  accords  in  a very  remarkable  manner  with  the  compres- 
sion deduced  from  the  measures  of  the  French  mathematicians 
in  France,  and  at  the  equator.  It  may  be  inferred  from  these 
experiments  with  the  pendulum,  that  the  compression  of  the 
earth  is  greater  than  is  compatible  with  the  supposition  of  an 
uniform  density.  The  same  anomalies,  too,  which  are  dis- 
cernible in  the  measurement  of  a degree  of  the  meridian,  and 
which  arc  undoubtedly  owing  to  the  dissimilar  structure  of  the 
globe,  may  be  traced  in  the  results  of  these  experiments.  The 
beautiful  property  of  the  pendulum,  first  discovered  by  Huy- 
gens, that  the  centre  of  oscillation  and  the  point  of  suspension, 
are  interchangeable  with  each  other,  and  which  has  been  so 
happily  applied  by  Captain  Kater,  to  determine  the  length  of 
the  seconds’  pendulum,  renders  this  mechanical  contrivance 
infinitely  bettor  fitted  to  ascertain  the  true  figure  of  the  earth, 
than  tlio  complicated  methods  which  were  formerly  employed 
for  the  same  purpose.  The  facility  with  which  the  observations 
may  be  made,  and  the  certainty  of  the  results  with  which  they 
are  attended,  may  be  expected  to  furnish  much  interesting 
information,  not  only  with  respect  to  the  general  form  of  the 
globe,  but  also  with  respect  to  its  structure  and  composition  in 
particular  situations. 

PENELOPE,  a genus  of  birds,  of  which  there  arc  four  spe- 
cies. of  the  order  gnllinte. 

PENETRABILITY,  the  capability  of  being  penetrated. 

PENETRALE,  a sacred  room  or  chapel  in  private  houses, 
which  was  set  apart  for  the  worship  of  the  household  gods 
among  the  old  Romans.  The  penetralia  of  the  temples  con- 
tained the  images  of  the  gods,  and  were  sacred  to  the  per* 
formance  of  particular  riles. 

PENETRATION,  is  used  principally  to  denote  the  forcible 
entry  of  one  solid  body  within  another  by  means  of  a projectile 
motion,  communicated  to  the  former,  which  enables  it  to  dis- 
place those  parts  of  the  latter  with  which  it  comes  in  contact. 
Or,  the  penetration  may  be  otherwise  produced  by  the  action 
of  some  percussive  force  acting  upon  one  of  the  bodies  when 
in  contact  with  the  other;  these  two  cases,  however,  dilTcr 
rather  in  circumstances  Ilian  in  principle,  and  therefore  in  the 
slight  sketch  wc  shall  give  of  this  subject,  wo  shall  consider 
the  penetrating  body  to  be  projected  with  a certain  velocity, 
and  impinging  upon  the  fixed  body  in  a direction  perpendicular 
to  its  surface.  This  is  a subject  of  considerable  importance  in 
military  and  naval  gunnery,  and  has  been  accordingly  treated 
t>f  by  different  writers  on  these  subjects ; l>r.  Hutton  in 
particular  has  made  several  experiments  on  different  sub- 
stances. and  with  different  charges  of  powder,  and  different 
weight  of  shot,  in  order  to  procure  data  from  which  the  pene- 
tration in  other  eases  may  be  determined.  The  mean  results 
of  the  most  accurate  of  Ids  experiments,  as  given  in  vol.  iii.  ol 
his  Tracts,  arc  stated  in  the  next  column: 


Velocity  in  hot.  Sutawcw.  DUm.  of  Iran  »Xot  la  uicbot.  PftirtrrtM*. 

1000  Elm  196  20  inch. 

1*200  Pitto  1 90  15 

1600  Pitto  2*78  30 

1000  Ditto  2*78  1G 

1200  Oak  6*04  34 

1300  Earth  6*65  16  feet 

In  these  experiments  the  gun  was  placed  so  near  the  object, 
that  the  initial  vclooity  of  the  ball  was  not  changed,  and  lh« 
penetration  was  made  lengthways  of  the  limber,  which  in  the 
first  four  eases  was  sound  elm,  cot  elf  near  the  root  of  the  tree  j 
the  other  two  experiments  were  made  by  Robins,  and  given  by 
that  author,  with  some  others,  in  his  tract  on  Gunnery.  The 
first  two  experiments,  with  the  velocity  1GOO  and  1200  feet, 
give  20  and  16  inches  for  the  penetration,  being  precisely  in 
the  ratio  of  the  two  velocities;  but  this  ratio  does  not  obtain 
in  the  next  two  experiments;  in  fact,  it  is  pretty  obvious  that 
this  cannot  be  the  case,  unless  the  resisting  force  of  the  wood 
was  uniformly  the  same  throughout,  which  cannot  lie  ; its  den- 
sity about  the  penetrating  body  increasing  everv  instant,  in 
consequence  of  the  parts  forced  in  by  the  hall,  which  accounts 
for  the  results  as  deduced  by  Dr.  Hutton  on  this  hypothesis 
not  agreeing  with  each  other.  It  is  ascertained  by  a very  rigid 
formula,  that  the  depth  penetrated  is  as  the  density  and  dia- 
meter of  the  ball,  and  the  square  of  the  velocity,  divided  by  the 
strength,  or  resisting  force,  of  the  matter  or  obstacle  ; so  that 
if  equal  balls  be  discharged  against  the  obstacle,  the  depths 
will  be  as  the  squares  of  the  velocities. 

PENGUIN,  in  Ornithology,  a genua  of  birds,  of  live  order 
of  anseres,  of  whirli  there  arc  twelve  species. 

PENINSULA,  is  a tract  of  land  joined  to  the  continent  by 
a narrow  neck  eallrd  isthmus. 

PENITENCE,  Religion*  Ordert  of,  consisting  of  either  con- 
verted  debauchees  and  reformed  prostitntes,  or  of  poisons  who 
devote  themselves  to  the  office  of  reclaiming  them;  as,  the 
Order  of  Penitence  of  St.  Magdalen,  founded  in  1*272.  flee. 
Since  1016,  none  have  hern  admitted  but  maids,  although  the 
congregations  still  retain  their  ancient  name. 

PENNATULA,  or  Ska  Pf.n,  a genus  of  zoophyte,  which, 
though  it  swims  about  freely  In  the  sea.  approaches  near  to  the 
gorgonia.  This  genus  has  a bone  along  the  middle  of  the 
inside,  which  is  its  chief  support ; and  lids  bone  receives  the 
supply  of  its  osseous  matter  by  the  same  polype-mouths  that 
furnish  it  with  nourishment.  Lin  mens  reckon  seven  species. 

PENNY,  an  English  copper  coin,  the  I2lli  part  of  a shilling. 

PENNYWEIGHT,  the  20lh  part  of  an  ounce  Troy.  This 
weight  derived  its  name  fiom  being  exactly  the  weight  of  au 
ancient  English  silver  penny. 

PENSTOCK,  is  a sluice  or  floodgate,  serving  to  retain,  or 
let  go  at  pleasure,  the  w ater  of  a millpond.  The  follow  mg  is 
a description  ofapcnlrough  and  stock  for  equalizing  the  w ater 
falling  on  water  wheels,  by  George  Quaylc.  Esq.  To  insure  u 
regular  supply  of  water  on  the  wheel,  and  to  obviate  lire  incon- 
veniences arising  from  the  usual  mode  of  delivering  it  from  the 
bottom  of  the  pcnlrough,  this  method  is  devised,  of  regulating 
the  quantity  delivered  by  a float,  and  taking  the  whole  of 
the  water  from  the  surface.  Section  of  the  pentrough: — A. 
fig.  I.  the  entrance  of  the  water:  B,  the  float,  having  a circular 
aperture  in  the  centre;  in  which  is  suspended  C,  a cylinder, 
j running  down  in  the  rase  E below  the  bottom  of  the  peiitiongb. 

* This  is  made  water-tight  at  the  bottom  of  the  pcntiough  at  F. 
I»y  a leather  collar  placed  between  the  two  plates,  and  screwed 
down  to  the  bottom.  The  cylinder  is  a*  cured  to  the  float,  so 
as  to  follow  its  rise  and  fall ; and  the  water  is  admitted  into  it 
through  the  opening  in  its  side,  and  there,  passing  through  the 
box  or  ease  K,  rises  and  issues  at  G on  the  wheel.  By  this 
means,  a uniform  quantity  of  water  is  obtained  at  G : which 
quantity  can  he  increased  or  diminished  by  the  assistance  of  a 
small  rack  and  pinion  attached  to  the  cylinder,  which  will  taise 
’ or  depress  the  cylinder  above  or  under  the  water-line  of 
the  floats  and,  by  raising  it  up  to  the  lop,  it  slops  the  water 
entirely,  anti  answers  the  purpose  of  the  common  shuttle.  This 
pinion  is  turned  by  the  handle  H,  similar  to  a winch  handle, 
and  is  secured  from  running  down  hy  a ratchet  wheel  at  the 
opposite  cud  of  the  pinion  axis.  K ami  Lore  two  upright  rods, 
to  preserve  the  perpendicular  rise  and  sinking  of  the  float, 
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running  through  the  Boat,  and  teemed  at  the  top  by  brackets 
from  the  sides.  M,  a board  let  down  across  the  pentrough, 
nearly  to  tho  bottom,  to  present  the  horizontal  impulse  of  the 


water  from  disturbing  the  float.  Fig.  2,  a transverse  section, 
shewing  the  inode  of  fixing  the  rack  and  pinion,  and  their  sup- 
ports, on  the  float.  The  rack  is  inserted  into  a piece  of  inctai 
running  across  the  cylinder  near  the  top.  That  the  water  may 
pass  more  freely  when  nearly  exhausted,  the  bottom  of  the 
cylinder  is  not  a plane,  but  Is  cut  away  so  as  to  leave  two  feel, 
as  at  C,  fig.  1.  The  float  is  also  kept  from  lying  on  the  pen- 
trough  bottom  by  four  small  feet,  so  that  the  water  gets  under 
it  regularly  from  the  first.  Fig.  3,  an  enlarged  view  of  tho 
cylinder,  shewing  the  rack  and  ratchet  wheel,  with  the  click, 
and  one  of  the  openings  on  the  side  of  the  cylinder ; the  winch 
or  handle  being  on  the  opposite  side,  and  the  pinion,  by  which 
the  rack  is  raised,  being  enclosed  in  a box  between  them. 
See  Sluice. 

PENTAGON,  (from  fire  and  angle,)  In  Geometry,  is  a flgore 
of  lire  angles,  and  consequently  also  of  five  sides,  and  when 
these  are  both  equal,  it  is  called  a regular  pentagon,  but  other- 
wise it  is  irregular.  The  angle  at  the  centre  of  a pentagon  is 
7*2°,  and  the  angle  of  its  sides  144°.  The  area  of  a pentagon, 
whose  side  is  one.  is  1 7204774;  consequently,  when  the  side 
is  r.  the  area  = s>  x 1 7204774. 

To  inscribe  a Pentagon  in  a given  Circle. 

— Draw  the  diameters,  A p.  m m at  right 
angles  to  each  other,  and  bisect  the  radius 
e a in  r.  From  the  pulnt  r,  with  the  dis- 
tance r A,  describe  the  are  A r,  and  from 
the  point  A,  with  the  distance  A r,  de- 
scribe the  arc  i !).  Join  the  points  A,  B, 
and  the  line  A B bring  carried  five  times 
round  the  circle,  will  form  the  pentagon  required. 

To  describe  a Pentagon  on  a given  Lin'.  —Make  B m perpendi. 
eular  to  A II.  and  equal  (o  one  half  of  il. 

Draw  A m,  and  produce  it  till  the  part 
lit  n is  equal  to  1)  m.  From  A and  H,  as 
centres  with  the  radius  Bn,  describe  arcs  K 
culling  each  other  in  o.  And  from  the 
puint  o,  with  the  same  radius,  or  with 
o A,  or  o B.  describe  the  circle  ABODE. 

Apply  the  line  A U five  times  round  the 
circumference  of  this  circle,  and  it  will 
form  the  pentagon  required.— Kate.  If  tangents  bo  drawn 
through  the  angular  points  ABODE,  a pentagon  circum- 
scribing the  circle  will  he  formed ; and  if  the  arcs  be  bisected, 
the  circle  will  be  divided  luto  ten  parts,  which  answers  to  a 
decagon,  and  is  thus  readily  constructed. 

PENTAGRAPH.or  Pah  * llf.look a m,  an  instrument  whereby 
designs  of  any  kind  may  he  copied  in  what  proportion  you 
please,  without  bring  skilled  in  drawing.  A pentagrnph  is 
composed  of  four  bars,  A B D E,  usually  of  brass ; the  bar  A is 


jointed  to  B at  b about  the  middle,  and  at  a it  is  connected  with 
E:  the  bar  B is  the  same  length  as  A,  and  at  d is  jointed  to  the 
bar  D,  whose  end  is  connected  with  the  end  of  B ; these  four 
bars  form  a parallelogram;  thus,  ba  zz  D,  and  bd  = E.  To 
the  other  end  of  the  bar  A,  a tube  F is  soldered,  through  which 


a pointed  brass  rod  r,  called  the  tracer,  is  pot;  the  end  of 
the  bar  B has  a slider  G upon  it,  which  bas  a tube  similar  to  F; 
another  slider,  I,  of  the  same  kind,  is  mounted  on  the  bar  B. 
These  sliders  have  screws,  by  which  they  can  be  fixed  at  any 
distance.  Under  each  of  the  joints  of  the  base,  a small  tube  is 
fixed,  in  the  bottom  of  which  is  a small  caster,  as  H,  which 
makes  the  instrument  run  easily  on  the  table.  When  the  in- 
stromeut  is  used,  the  two  sliders,  G I,  must  be  set  exactly  in  a 
line  with  the  tube  F : when  it  is  required  to  make  a copy  of  a 
drawing  of  the  same  size,  the  sliders  must  be  set,  so  that  front 
K to  1 is  the  same  distance  as  from  I to  G ; the  tube  1 must 
I then  have  a wire  put  through  it.  whose  lowest  end  is  fast 
J screwed  to  a heavy  leaden  weight  L.  this  must  have  three  sharp 
points  in  the  under  side,  so  that  when  it  is  act  on  the  table  it 
may  not  be  liable  to  move  ; then,  if  a design  or  drawing  is  laid 
under  the  lube  F,  and  the  point  of  the  tracer  drawn  over  the 
Hues  of  it,  the  point  of  the  pencil  at  U will  describe  a similar 
figure.  I f the  drawing  is  to  be  reduced  to  onc-bulf  of  the  size, 
the  weight  must  be  put  to  the  slider  G,  and  the  pencil  into  I, 
without  moving  either  slider;  then  the  distance  from  the  tracer 
to  the  fixed  point  or  weight  L,  is  twice  the  distanco  of  the 
pencil  to  the  weight.  The  rule  for  setting  the  sliders  for  any 
proportion,  is  as  the  distance  between  the  tracer  e,  and  the 
the  fixed  point  L,  is  to  the  distance  between  the  pencil  G and 
the  same ; so  is  the  length  of  any  line  described  by  the  tracer, 
to  the  length  of  the  line  at  tho  same  time  described  by  the 
pencil.  To  avoid  the  trouble  of  measuring  these  distr.net  s 
each  time,  the  bars  II  and  D are  divided  luto  ten  or  twenty 
of  the  most  common  proportions,  by  which  divisions  the  sliders 
are  to  be  fixed.  When  the  machine  is  used,  a fine  line.  K K, 
is  put  through  rings  in  the  cocks  bd.  and  tied  to  the  pencil ; the 
oilier  end  has  a loop  to  be  hooked  over  the  thumb  of  the 
operator,  by  pulling  which  lie  can  raise  the  pencil  at  D,  when 
he  does  not  wish  it  to  mark. 

PENTAMETER,  iu  ancient  poetry,  a kind  of  verse  consist- 
ing of  five  feet,  or  metres;  whence  the  name.  The  two  first 
feet  may  be  either  dactyls  or  spondees,  at  pleasure;  the  third 
is  always  a spondee,  and  the  two  last  anapests : such  is  the 
follow iug  terse  of  Ovid: — 

1 2 3 4 5 

Carmini  f but  ri  [ ii«  tern  ' put  in  o J mne  writ. 

A pentameter  verse,  subjoined  to  an  hexameter,  constilu  es 
what  is  mill'd  elegiac. 

PENTAN  DRIA,  in  Botany,  one  of  Linnreus's  class  of  plants, 

1 the  fifth  in  order;  the  characters  of  which  are,  lliat  all  tho 
plants  comprehended  iu  it  have  hermaphrodite  flowers,  willi 
: live  stamina,  or  male  parts,  iu  each:  they  are  subdivided  into 
' orders,  which  are  denominated  monogynia,  digynia,  trigynia, 

' fcc.  according  as  there  are  one,  two,  or  three,  &c.  pistils,  or 
; female  parts,  in  each  (lower. 

PENTAPETES,  a genus  of  the  dccandria  order,  in  the  mon- 
ndclphin  class  of  plants,  and  in  the  natural  method  ranking 
I under  the  37th  order,  columnifcrse. 

PEN  THO  RUM,  a genus  of  ihe  pentagynia  order,  in  (he 
penlandria  class  of  plants.  There  is  one  species. 

PENTSTEMON,  a genus  of  the  didynamia  angiosperraia 
class  and  order.  There  are  two  species. 
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PENUMBRA,  io  Astronomy,  * faint  or  partial  abide 
nlixctiod  between  (be  perfect  shadow  and  the  fall  of  light  in 
an  eclipse.  This  arises  from  the  magnitude  of  the  sun.  for 
were  lie  only  a luminous  point,  the  shadow  would  lie  every 
whore  perfect  ; hut  in  consequence  ofhia  diameter,  it  happens, 
that  a place,  which  though  not  illuminated  by  the  whole  body 
of  the  son,  may  notwithstanding  receive  a part  of  bis  rays. 
This  may  be  illustrated  as 
follows : let  S represent  the 
aua  and  M the  moon,  then  it 
is  obvious,  since  luminous 
rays  proceed  from  every  part 
of  the  sun's  disc,  there  will 
be  no  part  of  ihe  shadow  in 
which  the  light  will  be  totally 
Intercepted,  except  that  included  within  the  raya  proceeding 
from  the  extreme  edges  of  the  sun  and  moon  A B C,  and  EDO, 
the  other  part  of  the  shadow,  viz.  from  C to  H,  and  I experiecc- 
ing  only  a partial  interception,  and  consequently  in  those  parts 
a faint  light  will  be  observed,  proceeding  from  the  darkest 
shades  at  C,  diminishing  both  ways  to  H and  I.  where  it  is 
lost  in  perfect  light.  Penumbras  mast  be  constant  attendants 
of  all  eclipses  whether  of  the  sun,  moon,  or  planets,  primary  or 
secondary;  bat  with  ui  they  are  most  obvious  io  eclipses  of 
the  sun,  which  is  the  ease  above  alluded  to. 

PEPLIS,  a genus  of  the  monogynta  order,  in  the  bexandria 
class  of  plants,  and  in  the  natural  method  ranking  under  Ihe 
17th  order,  caly  can  them  ae.  There  arc  two  species,  creeping 
plants. 

PEPPER,  in  Natural  History,  an  aromatic  berry,  of  a hot 
dry  quality,  chiefly  used  in  seasoning.  We  have  three  kinds 
of  pepper  at  this  time  In  use  in  the  shops ; the  black,  the 
white,  and  the  long  pepper.  Black  pepper  is  the  fruit  of  a 
plant  of  the  diandria  trigynia  class,  without  any  flower  petals  ; 
the  fruit  itself  is  roondish  and  rugose,  and  disposed  in  clusters; 
it  is  brought  from  the  Dutch  settlements  in  the  East  Indies. 
The  common  white  popper  is  factitious,  being  prepared  from 
the  black.  The  long  pepper  is  a dried  fruit  of  about  an  inch, 
or  an  inch  and  a half  in  length,  and  about  the  thickness  of  a 
large  goose  auill ; it  is  of  u brownish  gray  colour,  cylindrical 
in  figure,  and  said  to  be  produced  on  a plant  of  the  same  genus. 
Pepper  is  principally  used  by  us  in  food  to  assist  digestion  ; 
but  the  people  in  the  East  Indies  esteem  it  as  a stomachic, 
and  drink  a strong  infusion  of  it  in  water  by  wny  of  giving 
them  an  appetite ; they  have  also  a way  of  making  a fiery  spi- 
rit of  fermented  fresh  pepper  with  water,  which  they  use  for  the 
same  purpose.  They  nave  also  a way  of  preserving  the  common 
and  Inng  pepper  in  vinegar,  and  eating  them  afterwards  at  meals. 

PerrFQ  Water,  a liquor  prepared  in  the  following  manner, 
for  microscopical  observations:  Put  common  black  pepper 
grossly  powdered,  into  an  open  vessel,  so  as  to  cover  the  bot- 
tom of  it  half  an  inch  thick,  and  put  to  it  rain  or  river  water, 
till  it  covers  it  an  inch  ; shake  or  stir  the  whole  well  together 
at  the  first  raising,  but  never  disturb  it  afterwards : let  the 
vessel  he  exposed  to  the  air  uncovered ; and  in  a few  days 
there  will  bo  seen  a pellicle  or  thin  skin  swimming  on  the  sur- 
face of  ihe  liquor  looking  of  several  colours.  This  is  a oon- 
gcrics  of  multitudes  of  small  animals:  and  being  examioed  by 
the  microscope,  will  be  seen  all  in  motion ; the  animals  at  first 
sight  are  so  small  as  not  to  be  distinguishable,  unless  to  the 
greatest  magnifiers;  but  they  grow  daily  till  they  arrive  at  their 
full  sixe.  Their  numbers  are  also  continually  increasing,  till 
the  whole  surface  of  the  liquor  is  full  of  them,  to  a considerable 
depth.  When  disturbed,  they  will  sometimes  all  dart  down  to 
the  bottom,  bat  they  soon  afterwards  come  op  to  the  surface 
again.  The  skin  appears  soonest  in  warm  weather,  and  the 
animals  grow  the  quickest  ; but  in  the  severest  cold  it  will 
succeed,  unless  the  water  freexes.  About  the  quantity  of  a pin’s 
head  of  this  scum,  taken  up  on  the  nib  of  a new  pen,  or  the  tip 
of  a hair  pencil,  is  to  be  laid  on  a plate  of  clear  glass  ; and  if 
applied  first  to  the  third  magnifier,  then  to  the  second,  and 
finally  to  Ihe  first,  will  shew  the  different  animalcules  it  contains 
of  several  kinds  and  shapes,  as  well  as  sizes. 

PEPPERMINT,  is  a British  plant  which  grows  in  watery 
places,  and  is  cultivated  chiefly  on  account  of  an  oil  and 
distilled  water  which  is  prepared  from  it.  This  is  the  strongest 


and  most  aromatic  of  all  the  mints,  and  on  this  account  Is 
more  used  in  medicine  than  any  other  species.  When  dis- 
tilled with  water,  it  yields  a considerable  quantity  of  essential 
oil,  of  a pale  greenish  yellow  colour.  The  well-known  liqoor, 
called  peppermint  water,  prepared  from  this  plant,  is  an  ex- 
cellent stomachic ; but  is  too  often  used  in  cases  of  impaired 
appetite,  and  for  the  relief  of  various  imaginary  complaint*. 

PERAMBULATOR,  in  Surveying,  an  instrument  for  mea- 
suring distances,  called  also  pedometer,  way-wiser,  and  sur- 
veying wheel.  The  figs  1, 2,  and  3 represent  a perambulator ; 


A,  fig.  1,  is  a wheel  of  mahogany,  tired  with  iron,  and  made  very 
strong;  its  circumference  must  be  exactly  ninety -nine  inches, 
or  half  a pole.  This  is  placed  so  as  to  torn  round  in  an  opeuing 
cut  in  the  piece  B D,  which  forms  the  frame.  In  the  arm  B, 
a groove  is  cut  from  the  centre  of  the  wheel  to  the  dial  b ; the 
end  of  the  spindle  comes  through  the  wood  into  this  groove, 
and  has  a small  crown  wheel  of  eight  feet  upon  it.  This  works 
another  wheel  of  eight  teeth,  fixed  on  a long  spindle,  which  con- 
veys motion  from  the  wheel  beneath  to  tho  dial  A,  The  groove 
containing  this  spindle  has  a slip  of  wood  screwed  over  it,  to 
keep  out  dirt,  Ac. ; and  the  cod  of  this  spindle  has  a square 
hole  in  it,  into  whicn  is  pnt  the  square  end  of  the  spindle  «. 
fig.  2.  This  has  an  endless  screw  d upon  it,  which  works  a 


worm  wheel  * of  twenly-foor  teeth,  baring  a pinion  nf  twelve 
beneath  it.  and  below  this  has  awheel /of  thirty-six.  Tho 
pinion  works  the  wheel  g of  forty  ; and  the  wheel  /turns  tho 
pinion  A of  twelve,  whose  spindle  carries  the  short  hand  of  the 
dial,  fig.  3.  The  arbour  of  the  wheel  g comes  up  throogh  the 
dial,  and  has  lire  hand  F,  fig.  3 on  it ; as  also  a pinion  of  eight, 
which  turns  g of  sixty-four.  In  the  arbor  of  the  wheel  A,  is  a 
pinion  of  six,  taking  into  A of  seventy  -two;  this  is  here  sup- 
posed to  be  half  broken  away,  to  shew  the  wheels  beneath.  The 
spindle  of  this  is  hollow,  and  is  pulovcr  the  arbour  of  the  wheel 
g.  and  earries  the  hand  O ; fig.  2,  II  H H H are  four  pillars,  by 
which  the  two  plates  forming  the  frame  for  the  wheels  are  held 
together.  The  wheel  g.  fig.  2 is  not  fixed  fast  to  its  spindle, 
hut  is  held  between  tt  brass  plate,  and  another  beneath ; the 
friction  of  these  canses  the  wheel  to  turn  the  hand,  and  at  the 
same  time  leaves  the  hand  at  liberty  to  be  set  without  moving 
the  wheels.  The  plate  has  a pin  fixed  in  it:  which  pin  takes 
against  a projecting  part  of  the  handle  of  the  hammer  m.  so  as 
to  lift  it  op  when  the  plate  is  turned,  and  let  the  spring  ;» 

through  h;  against  the  bell  K.  When  any  distance  is  U>  be 

measured  by  this  machine,  the  operator  takes  hold  of  the  handle, 
and  wheels  it  along  in  as  straight  a line  ns  he  can.  The  circum- 
ference of  the  wheel  bring  ninety-nine  inches  (or  half  a pole),  and 
the  two  wheels  io  the  piece  being  equal,  the  screw  d.  fig.  2, 

will  turn  once  in  each  turn  of  the  great  wheel,  or  twice  for 
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over}'  pole  the  machine  is  wheeled.  Thi*  screw  must  be  so  cut 
that  the  great  wheel  must  turn  twenty-four  times  for  ono  turn 
of  the  wheel  e,  tuid  also  the  wheel  f on  the  same  spindle  as  this 
most  turn  a pinion  A of  one-third  of  its  number  of  teeth.  The 
»hort  hand  on  the  dial  which  it  carries  will  for  every  resolution 
require  eight  turns  of  the  great  wheel,  = four  poles,  = one 
chain.  The  circle  is  divided  into  one  hundred  parts  each  = 
one  link.  The  pinion  of  twelve  on  the  arbor  of  the  wheel  e, 
turning  once  for  twenty-four  turns  of  the  great  wheel,  makes 
the  wheel  j require  for  each  revolution  eighty  turns  of  the  great 
wheel,  or  lor  the  machine  to  be  wheeled  ten  chains  (or  turns  of 
the  short  hand)  = 40  poles  (as  the  circle  of  its  band  is  divi- 
ded), = one  furlong;  and  at  each  revolution  of  this  wheel  the 
hammer  m will  strike  the  bell  K.  The  pinion  of  eight  on  the 
arbor  of  the  wheel  g,  works  A of  sixty-tour ; and  its  pinion  i, 
turns  K of  seventy -two,  the  result  of  which  will  be,  that  the  hand 
vu  the  spindle  of  A will  require  for  each  revolution  7,600  turns 
of  .lie  groat  wheel,  or  for  the  machine  to  be  wheeled  3.040  poles, 
— 060  chains  or  turns  of  the  short  hand,  = 96  furlongs  or  tarns 
oi  liu.' baud  F and  strokes  on  the  bell,  = 12  miles,  as  the  dial  is 
cliydcil. 

PERCA,  Perch,  a genus  of  fishes  of  the  order  thoracl. 

PERCH,  in  Land  Measure,  the  40th  part  of  a square  rood, 
containing  301  square  yards. 

Percii,  is  also  sometimes  used  as  a measure  of  length,  being 
equal  to  51  yards,  or  )6|  feet,  and  Is  otherwise  called  a rod 
or  pule. 

PERCUSSION,  in  Mechanics,  tho  striking  of  one  body 
against  another,  or  the  shock  arising  from  the  collision  of  two 
bodies.  This  is  either  direct  or  oblique.  Direct  Percussion, 
is  when  tbe  Impulse  takes  place  in  a line  perpendicular  to  the 
plane  of  impact.  Oblique  Percussion,  is  that  which  lakes 
place  in  any  direction  not  perpeudicnlar  to  the  plane  of  impact. 

Tho  Theory  of  Percussion,  says  Barlow,  lias  engaged  the 
attention  of  philosophers,  particularly  with  regard  to  the  com- 
parison of  percussion  and  pressure,  one  party  maintaining  a 
perfect  congruity  between  these  two  forces,  while  others  assert 
their  total  incomparability,  observing,  that  the  least  quaolity  of 
percussion  is  greater  than  any  pressure,  however  great ; for, 
nay  they,  the  momentum  of  a body  is  measured  by  its  mass  into 
its  velocity;  if,  therefore,  tbe  body  A moves  with  a velocity  v, 
while  tbe  body  B is  at  rest,  or  bas  no  velocity,  the  momentum 
of  the  former  is  A x c,  and  of  the  latter  U x 0,  and  conse- 
quently the  former  is  infinitely  greater  than  the  latter.  Bnt 
without  following  all  the  reasonings  which  are  advanced  on  this 
subject,  we  will  endeavour  to  trace  the  causes  of  the  difference 
between  the  elect*  of  impact  and  that  of  simple  pressure. 
When  a body,  perfectly  hard,  and  in  motion,  strikes  another 
body  also  perfectly  hard,  tbe  variation  in  motion  ought  to  be 
reduced  in  an  indivisible  instant,  and  in  such  a manner,  that 
etween  tbe  initial  velocity,  and  tbe  velocity  after  the  shock, 
there  shall  not  be  any  intermediate  velocity.  But  were  the 
motion  of  the  body  modified  by  a pressure,  or  a constant  force, 
as  that  of  gravity,  it  would  change  by  sensible  degrees,  and 
undergo  a determinate  variation  at  the  end  of  a certain  time. 
It  is,  therefore,  the  Jaw  of  continuity  which  distinguishes  the 
effects' of  compression  from  those  of  percussion,  when  the  hard- 
ness is  infinite;  but  as  such  hardness  no  where  exists,  matter 
always  possessing  a certain  degree  of  elasticity,  and  limited 
cohesion  of  particles,  which  may  be  surmounted,  we  in- 
quire, if  percussion,  considered  physically,  conforms  to  the  law 
of  continuity,  when  a body  strikes  another,  two  effects  have 
place  in  each.  First,  the  parts  in  contact  yield  to  tbe  action  of 
tbe  stroke,  and  become  compressed,  so  that  the  figure  of  the 
bodies  is  altered  by  a flattening  or  impression,  in  tbe  parts  in 
contact,  and  in  their  neighbourhood.  Secondly,  when  (he 
flattening  or  impression  bas  arrived  at  the  greatest  degree  of 
which  tbe  bodies  aro  susceptible,  their  inherent  elasticity  tends 
to  detroy  tbe  impression,  and  effaces  it  wholly,  or  in  part ; this 
produces  a mutual  action  and  re-action,  which  iscontinoed  till 
tbe  bodies  are  no  longer  in  contact.  Thus,  as  soon  as 
bodies  oome  into  sensible,  contact,  compression  begins  ; as  in 
the  case  of  two  balls,  which  will  therefore  tooch  only  in  one 
point.  The  mutual  pressure  which  is  necessary  to  produce  the 
retardation  of  A,  and  the  acceleration  of  B,  is  exerted  only  on 
the  foremost  particle  of  A,  and  the  hindmost  particle  of  B j 


i but  no  atom  of  matter  can  be  pat  in  motion,  or  have  its  motion 
changed,  unless  it  be  acted  on  by  an  adequate  force.  And  tho 
force  urging  any  individual  particle,  must  be  precisely  compe- 
tent lo  the  production  of  the  very  change  of  motion  which 
obtains  in  that  particle.  Except  tho  two  particles  which  come 
into  contact  in  tbe  collision,  all  tbe  other  particles  are  actuated 
by  tbe  forces  which  connect  them  ; and  the  force  acting  on  any 
one  is  generally  compounded  of  many  forces,  which  connect 
that  particle  with  those  adjoining.  Therefore,  when  A over- 
takes B,  the  foremost  particle  of  A is  immediately  retarded ; 
the  particles  behind  it  would  move  forward,  if  their  mutual 
connexion  were  dissolved  in  that  instant;  but  this  remaining, 
they  only  approach  nearer  to  tbe  foremost  striking  particles, 
and  thus  make  a compression,  which  gives  occasion  for  tho 
inherent  elasticity  to  exert  itself,  and  by  its  re-action  retard  the 
following  partioles.  Thus  each  stratum,  (ao  to  conceive  it,)  con- 
tinuing in  motion,  makes  a compression,  which  occasions  the 
elasticity  to  ro-act,  and  by  re  acting,  to  retard  the  stratum 
immediately  behind  it.  This  happens  in  succession:  tbe  com- 
pression and  clastic  rc-action  begin  in  the  anterior  stratum,  and 
take  place  in  succession  backward,  and  the  whole  body  gets 
into  a state  of  compression.  AU  this  is  done  in  an  instant, 
(as  we  commonly,  but  inaccurately,  speak;)  that  is,  in  a very 
small  and  iosensible  moment  of  time ; but  in  this  moment  there 
is  the  same  gradual  compression,  increase  of  mutual  action, 
greatest  compression,  common  velocity,  subsequent  restitution, 
and  final  separation,  as  in  the  case  of  bodies  with  a slender 
spring  interposed,  or  even  in  the  case  of  mutual  repelling  mag- 
nets. In  all  the  cases,  the  changes  of  motion  are  produced  by 
the  elasticity,  or  tbe  repulsion,  and  not  by  tbe  transfusion  of  the 
force  of  motion.  Tbe  changing  force  ia,  indeed,  inbereot  to  the 
bodies,  but  not  because  they  are  in  motion;  the  use  of  the 
motion  is  to  give  occasion,  by  continued  compression,  for  the 
continued  operation  of  tbe  inherent  elasticity.  Hence  it 
appears  that  the  law  of  continuity  has  actually  place  in  the 
impact  of  bodies,  and  that  no  alteration  in  their  motion  takes 
place  without  their  previously  partaking  of  all  the  intermediate 
alterations.  This  alteration  ij  always  produced  during  an 
extremely  short  interval  of  time,  and  this  occasions  the  great 
disproportion  observed  between  the  effects  of  impact  and  those 
of  pressure ; but  it  is,  notwithstanding,  inconceivable  *'  that 
any  really  existing  body  should  pass  from  quiescence  into  finite 
motion,  or  from  one  degree  of  finite  motion  to  another,  without 
having  possessed  all  the  intermediate  degrees  of  velocity  ;H  and 
hence  it  follows,  that  the  phenomena  of  collision  may  be  con- 
sidered of  a kindred  class  to  those  which  are  occasioned  by 
accelerating  or  retarding  forces,  and  act  by  insensible  degrees, 
in  order  to  prodnoe  a finite  effect. 

Percussion  Powder.— Take  two  parts  of  the  chlorate  of 
potash,  and  one  of  antimony ; they  roust  be  separately  levi- 
gated to  an  impalpable  powder,  in  a marble  mortar,  and  mixed 
together  with  an  ivory  knife:  to  granulate  it,  it  must  be  made 
into  a thick  paste,  with  spirit  of  wine,  in  which  must  be  dis- 
solved a little  gum-mastic,  to  make  it  adhesive  ; and  by  forcing 
it  through  a hair  sieve,  it  will  be  formed  into  grains.  Four 
parts  of  potash,  and  one  of  antimony,  will  detonate  ; but  this 
mixture  was  found,  after  a great  number  of  trials  by  an  eminent 
chemist,  not  to  be  snlfieiently  strong  to  be  depended  upon.  To 
use  fulminating  mercury  is  highly  dangerous,  as  the  most 
serioos  accidents  might  arise, from  its  detonating  by  the  slightest 
friction ; and  so  far  from  its  application  to  (bis  purpose  being  a 
new  discovery,  it  has  been  used  as  a percussion  powder  some 
years  ago. 

Percussion  Lock,by  Wight  man,  of  Melton.  Yorhehire. — A,  the 
lock  plato ; B,  tbe  cock  ; C,  a screw,  the  point  of  which  is  made 
to  fit  the  pan  ; D.  the  roagaaine,  the  chamber  of  which,  that  con- 
tains tbe  priming  powder,  is  shewn  by  dotted  lines ; E,  a hole 
in  the  magazine,  through  which  the  roller  F passes  ; G,  a cup 
drilled  to  contain  1)  grains  of  powder;  H.  a small  lever,  fixed 
on  a square  on  the  end  of  the  roller,  and  fastened  by  means  of 
a screw ; I,  a cylinder,  screwed  into  the  breech  of  the  gun,  and 
through  which  a communication  is  made  from  the  pan  into 
the  barrel ; K,  tbe  pan,  the  siae  of  which  is  the  same  as  the  cup 
in  the  roller.  To  prime  this  lock,  it  must  first  be  pat  to  hair- 
cook  ; then  place  the  magazines  on  tbe  pan,  as  is  shewn  by  tho 
figure  ; and  by  turning  the  roller  by  means  of  the  lever,  half  a 
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unnecessary  ; (br  by  a reference  to  the  engraving,  its  very 
valuable  properties  Hill  be  sufficiently  understood.— Meek.  Slag, 

PERENNIAL,  In  Botany,  is  applied  to  those  plant*  whose 
toots  trill  abide  many  years*  whether  they  retain  their  leaves  in 
winter  or  not : those  which  retain  their  leaves  are  called  ever- 
greens ; but  such  as  east  their  leave*,  are  called  deciduous. 

PERGALBSIA.agenu*  of  the  pentandria  dyginia  class  and 
order,  of  which  there  are  five  species. 

PERIAGUA.  a sort  of  large  canoe,  composed  of  the  trunks 
of  two  trees,  hollowed  and  united  In  one  fabric  ; whereas 
canoes  in  general  are  formed  of  only  the  body  of  one  tree. 
The  periagufi  is  used  in  Sooth  America  and  the  Gulf  of 
Mexico. 

PERICARDIUM,  In  Anatomy,  is  a membranous  bag  filled 
filth  water,  which  contains  the  heart  In  man*  and  many  other 
animals.  It  is  formed  by  a duplicate  of  the  membrane  w hich 
divides  the  thorax  into  two  unequal  parts, 

PERICAUP1UM,  among  Botanists,  a covering  or  case  for 
the  seeds  of  plan  is. 

PERIGEE,  or  Perigaum,  In  the  ancient  Astronomy,  signi- 
fied the  nearest  approach  of  the  sun.  nr  any  of  the  planets,  to 
the  earth ; or  rather,  that  point  of  their  orldt  when  at  their 
least  distance;  a term  which  the  moderns  have  changed  to 
yeriktlion,  because  it  is  the  earth  that  is  in  motion,  and  not  the 
sun,  as  was  supposed  by  the  anr.ients.  The  term  perigee  is, 
however,  still  properly  used,  as  applied  to  the  moon,  comets, 
(ce.  to  denote  their  nearest  approach  to  our  planet. 

PERIHELION,  or  Prut  helium,  that  point  in  the  orbit  of  a 
planet,  or  comet,  which  is  nearest  to  the  sun  ; being  the  ex- 
tremity of  their  transverse  axis,  nearest  to  that  focus  in  which 
the  s ii  11  is  placed  ; being  thus  opposed  In  the  aphelion,  which 
is  the  opposite  extremity  of  the  same  axis*  The  perihelion 
distances  of  the  several  planets,  the  incnu  distance  of  the  earth 
from  the  suu  being  taken  as  unit),  arc  as  follows:— 


Perihelion  Distance/  of  the  Planet t.  the  Mean  Pittance  of  the 
Earth  being  I'nily. 

Rani UrtamiB 

iu|tiler 5' 1540127 

Vesta,. 2.2797  WOO 

Juno 2 41  Oil  DO 

Uranu», I9-I30U347 

PERILLA,  a genu*  of  the  class  and  order  tlidynamia  gym. 
tiospcrmia. 

PERIMETER,  is  the  ambit  or  outward  boundary  of  any 
figure;  bring  the  sum  or  all  the  sides  in  right-lined  figures, 
and  means  the  rant*  a*  circumference  or  periphery  in  circu- 
lar ones. 

PERIOD,  in  Astronomy,  is  the  time  in  which  a planet  or  j 
satellite  makes  owe  entire  revolution  in  its  orbit,  or  returns  j 


•gain  to  the  same  point  in  the  heavens.  It  is  one  of  the  cele- 
brated laws  of  Kepler,  discovered  by  observation,  and  con- 
firmed by  Newton  in  his  “ Principle,**  that  ike  squares  of  ike 
periodic  limes  of  revolution  are  to  each  other  os  the  cabes  of 
the  distance  of  the  respective  plane'*  from  the  sou.  And  the 
same  law  ha*  also  place  with  all  the  satellites  revolving  about 
the  same  primary. 

Pkmioii.  In  Chronology,  denotes  an  epoch,  or  apaco  of  time, 
by  which  the  years  arc  reckoned.  See  Erocus. 

Pi  Rio o.  in  Grammar,  denotes  a small  compass  of  discourse, 
containing  a perfect  sentence,  and  distinguished  at  the  end  by 
n point  or  full  stop,  thus  (.);  and  its  members  or  divisions 
marked  by  commas,  colons,  See. 

PERIODICAL,  returning  at  stated  periods. 

PERIOECI.  are  those  who  live  In  the  same  latitode,  but  in 
opposite  longitudes;  when  it  is  noon  with  the  one.  it  is  mid- 
night with  the  other ; they  have  the  same  length  of  da  vs,  and 
the  same  seasons  of  the  year.  The  inhabitants  of  the  poles 
can  have  no  Pertocl. 

PERIOECI  A NS,  in  Geography,  are  those  people  which  in- 
habit the  same  parallel  of  latitude. 

PERIPATETIC  PHiLOsofH Y,  the  system  of  philosophy 
l taught  and  established  by  Aristotle  ; the  word  is  derived  from 
the  Greek  verb,  J walk,  because  they  always  disputed  while 
walking  lo  the  Lyceum. 

PERIPHERY,  in  Geometer,  the  oirumferenee  of  a circle, 
ellipsis,  or  any  other  regular  curvilinear  figure.  See  Circle,  See. 

PEKISCII,  are  those  people  who  inhabit  the  frigid  rones,  so 
called,  because  their  shudows,  during  a revolution  of  the  earth 
on  its  axis,  are  directed  towards  every  point  of  the  c ompass. 
In  the  frigid  cones,  the  sun  does  not  set  during  several  revolu- 
tions of  the  earth  on  its  aria. 

PERISTYLE,  in  ancient  Architecture,  a building  encom- 
passed with  a row  of  columns  on  the  inside. 

' PERJURY,  in  Law,  false  s wearing,  which  is  punished  hy 
the  pillory,  and  by  transportation;  and  this  perjury  is  supposed 
to  be  committed  in  some  court  of  justice  having  power  lo  ad- 
minister an  oatb.  or  before  some  magisliate. 

PERLATE  ACID.  This  name  was  given  by  Bcrgmann  to 
the  acidulous  phosphate  of  soda. 

PKRLATED  ACID,  biphosphamte  of  soda. 

PERMIT,  a licence  or  warrant  for  persons  to  pass  with  or 
sell  goods,  having  paid  the  duties  of  custom  and  excise. 

PERMUTATIONS,  the  changes  in  the  position  of  tldngsj 
differing  from  combinations  in  this,  that  the  latter  has  no 
reference  to  the  order  in  w hich  the  quantities  are  combined } 
whereas  in  the  former,  this  order  is  considered,  and  conse- 
quently the  number  of  permutations  always  exceeds  the  num- 
ber of  combinations.  Permutation  also  differs  from  what  is 
simply  termed  changes,  in  this. — that  by  changes,  is  commonly 
meant  only  the  different  order  in  which  a number  of  things  may 
be  arranged,  taking  all  together;  whereas  permutation  implies 
a combination  of  a number  of  thing*  into  different  sects,  and 
the  changes  which  may  then  have  place  amongst  them.  In 
general,  the  number  of  permutations  may  be  found  by  first 
findiiig  the  number  of  combination*,  and  then  the  number  of 
permutations  in  each  ; and  the  product  of  these  is  the  wbolc 
number  of  permutations.  See  Combinations. 

PERORATION,  in  Rhetoric,  the  epilogue  or  last  part  of 
an  oration,  vtherciu  wbat  the  orator  had  insisted  on  through 
his  whole  discourse  Is  urged  afresh  with  greater  vehemence 
and  passion. 

PEROXIDE,  in  Chemistry,  denotes  the  maximum  of  ox»- 
dizeinrnt.  .SW  Oxide. 

PERPENDICULAR,  in  Geometry,  is  formed  by  one  line 
meeting  another,  so  as  to  make  the  angles  on  each  side  ol  it 
equal  to  each  other. 

I * k k p P-  n o i c r L a R to  a C'urrt,  is  a line  perpendicular  to  the 
tangent  of  the  curve  at  that  point. 

Pt  RPfcNiuctLAK  to  a Parabola,  is  a right  line  cutting  Hie 
parabola  in  the  point  in  which  any  other  right  line  touches 
it.  and  is  also  itself  perpendicular  to  that  tangent. 

Ptitt'r.snicuLAR  Artian  of  (Jraritg,  is  the  direction  which  it 
gives  to  a body  falling  freely,  which  is  always  in  a line  perpen- 
dicular to  a tangent  to  the  earth's  surface  at  that  point,  and 
not  necessarily  in  a line  directed  to  the  centre  of  the  earth* 
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To  prec#  a Perpendicular  upon  a given  Point  C,  m a given 
Lin*  A B.— When  the  point  i«  near  the  middle  of  the  line.  fig.  1. 
On  each  tide  of  the  point  C take  any  tiro  equal  dial  a nee*  Cm, 
C mi.  From  m and  m,  with  any  radius  greater  than  C n or  C m, 
describe  arcs  cutting  each  otber  io  r.  Through  the  point  $ 
Fig.  1.  Fig.  2. 


* 

* ~m~  c~*y  0 


draw  the  line  rC,  and  it  will  be  the  perpendicular  required. 
When  the  point  is  at  or  near  the  cod  of  the  line,  fig.  2.  Take 
any  point  o,  and  with  the  radios  or  distance  o C describe  the 
arc  mCn,  cutting  A B in  mi  and  C.  Through  the  centre  o,  and 
the  point  mi,  draw  the  line  mi  on,  cutting  the  are  mCn  io  h. 
From  the  point  n draw  the  line  nC,  and  it  mill  be  the  perpen- 
dicular required. 

From  a given  Point  C,  to  let  fall  m Perpendicular  upon  a given 
Li  nr  A B.— When  the  point  is  nearly  opposite  the  middle  of  the 
given  line,  fig.  3.  From  the  point  C,  with  any  radius,  describe 
the  arc  ia  cutting  A U in  « and  m.  From  the  points  «,  mi, 
with  the  same,  or  any  other  radius,  describe  two  arcs  cutting 
each  other  in  S.  Through  the  points  C S draw  the  line  C G S. 
and  CO  mill  be  the  perpendicular  required.  When  the  point 
is  nearly  opposite  to  the  eod  of  the  line,  fig.  4.  To  nuy  point 
Fig.  3.  ^ Fig.  4. 


m,  in  the  Ime  A fi.  draw  the  line  C m.  Bisect  the  line  C mi.  or 
diridc  it  iuto  two  equal  parts,  in  the  point  n.  From  w.  mith  the 
radius  wmormC.  describe  the  are  C G «m.  cutting  A B in  O. 
Through  the  point  C draw  the  line  C G,  and  it  will  be  the  per- 
pendicular requited. 

Perpendicular*  are  best  described  in  practice  by  means  of  a 
square : one  of  whose  legs  is  spplied  along  that  line,  to  or  Bom 
winch  the  perpendicular  is  to  he  let  fall  or  raised. 

PERPETUAL  Motion,  is  that  which  possesses  within  itself 
the  piutaiple  of  motion;  and  consequently,  since  every  body 
in  nature,  when  in  motion,  would  continue  in  that  state,  every 
motion,  once  begun,  would  bo  perpetual  but  Tor  the  operation 
of  some  external  causes ; snch  are  those  of  friction,  resistance, 
&c. ; and  since  it  is  also  a known  principle  in  mechanics, 
that  no  absolute  power  can  be  gained  by  any  combination  of 
machinery,  except  there  being  at  the  same  time  an  equal  gain 
in  an  opposite  direction ; but  that,  on  the  contrary,  there  most 
necessarily  be  some  lost  from  the  above  causes,  it  follows,  that 
a perpetual  motion  can  never  take  place  from  any  pure  me- 
chanical combination  ; yet  this  is  a problem  which  has  engaged 
the  attention  of  many  ingenious  men,  from  the  earliest  prriod 
to  the  present  lime,  though  it  has  but  seldom  hern  attempted 
by  men  of  science,  since  the  trne  laws  of  mechanics  have  beep 
so  well  established.  The  annexed  sketch  exhibits  an  idea  or  n 
mechanical  contrivance  to  work  without  intermission,  till  its 
p*rts  are  destroyed  by  friction,  abed  is  the  section  of  the 
reservoir,  &c.  shewing  the  wheel,  the  pump,  Ike.  \ B is  an 
overshot  water  wheel ; C D,  the  working  beam  : E,  the  pump; 
k.  a pipe  from  Die  top  of  the  pump,  through  which  ihe  water 
was  to  fall  upon  the  wheel ; CO,  an  arm.  communicating,  by 
moans  of  a crank  attached  tu  an  horizontal  shaft  through  the  , 
centre  of  the  wheel,  motion  to  the  lever,  or  working  beam,  and  1 
so  raising  water  from  the  reservoir  by  means  of  the  pump:  1 
H I.  the  water.  It  was  supposed,  that  the  water  which  bad  I 
fallen  upon  the  wheel  iuto  the  reservoir,  would  be  rained  by 


means  of  the  pump,  fall  through  the  horizontal  pipe,  and  so 
produce  a continued  rotatory  motion.  Experiment  has,  bow- 


proved  its  inutility.  The  machine  cannot  furnish  water 
enough  to  perpetuate  its  motion. 

PERPETUITY,  is  where,  iT  nil  that  have  interest  join  in  the 
conveyance,  yet  they  cannot  liar  or  pass  the  estates;  for,  if  by 
concurrence  of  all  having  interest,  the  estate  may  be  barred,  it 
is  no  perpetuity.  1 Chan.  Ca.  213. 

Perpetuity,  in  the  doctrine  of  Annuities,  is  the  numb  r 
of  years  In  which  the  simple  interest  of  any  principal  sum  will 
amount  to  the  same  as  the  principal  itself;  or  it  is  the  quan- 
tity arising  by  dividing  100,  or  any  otber  principal,  by  its  inter- 
est for  one  year.  Thu*  the  perpetuity  at  the  rate  of3  per  cent, 
is  I®*  ~ 20  years  ; and  at  4 per  cent.  ^ = 26  years. 

PERSECUTION,  is  any  unjust  pain  or  afiliction  which  a 
person  designedly  indicts  upon  another;  and,  in  a more  re- 
strained sense,  the  sufferings  of  Christians,  or  indeed  of  any 
others,  on  account  of  their  religion- 

PERSEUS  ET  CAPUT  MEDUSAE.  Perseus  and  the  Head  of 
Medusa,  one  of  the  northern  constellation*,  which,  according  to 
the  fables  of  the  Greeks,  represents  Perseus  the  son  of  Jupiter 
and  husband  of  Andromeda,  who  signalized  himself  at  the 
court  of  Cepheua,  by  rescuing  this  princess  from  a manor  mon- 
ster by  means  of  Medusa's  head.  When  the  celestial  lumina- 
ries which  were  created  ••  for  sign*  and  seasons,"  became  in 
their  movements  connected  in  the  mind  of  mankind  with  the 
fate  of  individuals  and  the  destinies  of  nations,  the  conjunction 
and  opposition  of  the  planets  were  made  subjects  of  joy  and 
lamentation;  for  blessings  or  misfortunes  were  supposed  to 
follow  the  rising  or  setting  of  the  unconscious  constellations, 
and  the  science  of  the  ancient  Chaldeans  and  Egyptians,  which 
wasalso  (heir  religion,  introduced  a mob  of  deified  mortals,  com- 
posed of  heroes,  tyrants,  women,  and  boys.  The  fears  of  Mien 
were  changed  into  reverence  and  love,  their  reverence  into  the 
worship  of  the  host  of  hcnvrn,  when  mythology  seduced  them 
from  the  religion  of  ihe  Supreme  Being.  Cepheus,  Perseus, 
and  Hercules,  were  stnlioned  in  the  starry  heavens,  wh»*rr 
Cassiopeia  and  Andromeda  have  each  a portion  of  the  celestial 
sphere,  where  Orion  leads  on  rhe  most  brilliant  of  the  constel- 
lations, and  where  his  eagle  hud  borne  the  favourite  of  Jupiter, 
ages  before  a place  was  unsigned  to  il»c  minion  of  Adrian.  Th.rv 
may  we  account  for  the  Egyptian  figments  concerning  the 
dynasties  and  the  wars  of  the  gods;  for  the  marvels  and  the 
monsters  which  sprang  from  their  allegorical  mythology  : for 
the  hero  worship  of  tlir  Greeks,  and  all  the  clumsy  inventions uf 
R degraded  superstition  among  the  conquerors  of  the  world, 
TheMilky  Waynround  Perseus  is  very  vivid. being  undoubtedly 
a rich  stratum  of  fixed  stars,  presenting  the  most  wonderful 
and  sublime  phenomenon  of  the  Creator's  power  and  greatness. 
Kohler,  the  astronomer,  observed  a beautiful  nebula  near  the 
face  of  Perseus.  But  the  most  remarkable  phenomenon  in  this 
constellation  is  the  variable  star  Algol,  which  changes  con- 
tinually from  the  2d  to  the  4th  magnitude.  This  star  has 
llh  .OB' 30"'  right  ascension  in  time,  and  40°  l.Y  18"  declination 
N-  The  time  taken  up  from  Its  greatest  toils  least  lustre,  is  2 days, 
20  hours,  and  19  minutes,  or  alrout  (J9  hours.  During  fnur 
hours  of  this  period  it  gtadunlly  diminishes  in  brighlnesst  which 
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it  recovers  in  the  succeeding  four  hours;  and  in  the  remaining 
pan  of  the  time  it  invariably  preserves  its  greatest  lustre  ; and 
after  the  expiration  of  this  term  its  decrease  commences.  Mons. 
Mode  allows  seven  hours  for  Algol's  reduction  from  the  3d  to 
the  4th  magnitude. 

PERSON,  in  Grammar,  a term  applied  to  such  nouns  or 
pronouns,  as,  either  prefixed  or  understood,  arc  the  nominatives 
in  all  inflections  of  a verb;  or  it  is  the  agent  or  patient  in  all 
finite  and  personal  verbs. 

PERSONATE,  is  the  representing  a person  by  a fictitious  or 
assumed  character,  so  as  to  pass  for  the  person  represented. 

PERSONATE,  in  Botany,  the  40tb  order  in  the  fragments 
of  I.inrsvus'  natural  method,  consisting  of  numerous  plants, 
and  whose  genera  arrange  ihemseUes  under  the  class  and  order 
didynnrtiia  angiospermia  of  the  sexual  method. 

PERSIAN  WHEEL,  is  a name  given  to  a machine  for  rais- 
ing water,  which  may  he  turned  by  means  of  a stream  A B 
acting  upon  the  wheel  C D E according  to  the  order  of  the  let- 
ters. The  buckets  a.  a,  a.  a.  fee.  instead  of  being  firmly  fastened, 
are  hung  upon  the  wheel  hy  strong  pins,  b,b,b,b,  Ac.  fixed  in 
the  side  of  the  rim  ; which  must  be  made  as  high  as  the  water 
is  intended  to  be  raised  above  the  level  of  that  part  of  the  stream 
In  which  the  wheel  is  placed.  As  the  wheel  turns,  the  buckets 
on  the  right  hand  go  down  into  the  water,  where  they  are  filled, 
and  return  up  full  on  the  left  hand  till  they  come  to  the  lop  at 
K ; where  they  strike  against  the  end  n of  the  fixed  trough  M, 


into  a perpendicular  position  again,  and  so  goes  down  empty 
(ill  it  comes  to  the  water  at  A.  where  it  is  filled  as  before.  On 
each  bucket  is  a spring  r,  which  going  over  the  top  or  crowo 
of  the  bar  n (Axed  to  the  trough  M)  raises  the  bottom  of  the 
bucket  above  the  level  of  its  mouth,  and  so  causes  it  to  empty 
all  its  water  into  the  trough.  Sometimes  this  wheel  is  made  to 
raise  water  no  higher  than  its  axis  ; and  then,  instead  of  buck- 
ets hung  upon  it.  its  spokes  C,  H,  e.f.p,k , are  made  of  a bent 
form,  and  hollow  within,  these  hollows  opening  into  holes 
C,  D,  E,  P,  in  the  outside  of  the  wheel,  and  also  Into  O in  the 
box  N upon  the  axis.  So  that,  as  the  holes  C,  D,  Ac.  dip  in 
the  water,  it  runs  into  them ; and  as  the  wheel  turns,  the  water 
rises  in  the  hollow  spokes  c,<f,  See.  and  runs  out  in  a stream, 
P,  from  the  holes  at  O,  and  falls  into  the  trough  Q,  from 
whence  it  is  conveyed  by  pipes.  This  is  a venr  easy  way 
to  raise  water,  because  the  engine  requires  neither  men  nor 


horses  to  turn  it  To  determine  tjie  doe  relation  of  the 
power  and  the  weight,  so  that  this  wheel  may  be  capable  of 
producing  the  greatest  effect,  the  following  may  be  taken  as 
a good  approximation.  After  having  fixed  the  diamefrr  of  the 
wheel,  which  must  be  something  greater  than  the  altitude  to 
which  the  water  is  to  be  raised  ; fix  also  upon  an  even  number 
of  buckets  to  be  hung  at  equal  distances  round  the  periphery 
of  the  wheel,  and  mark  the  position  of  their  centres  of  motion 
in  such  a manner  that  they  will  stand  in  corresponding  positions 
in  every  quarter  of  the  circle;  coneeive  vertical  lines  drawn 
through  the  centre  of  motion  of  caeh  bucket  in  the  rising  part 
of  the  wheel ; they  will  interact  the  horisontal  diameter  of  the 
wheel  io  points  at  which,  if  the  buckets  were  hung,  they  would 
furnish  the  same  resistance  to  the  moving  force  as  they  do 
when  hanging  at  their  respective  places  on  the  rim  of  the  wheel. 
Thus,  supposing  there  were  18  equidistant  bnckels  ; then  while 
8 hung  on  each  side  a vertical  diameter  of  the  wheel,  there 
would  be  8 on  the  other  side,  and  2 would  coincide  with  that 
diameter;  in  this  case  the  resistance  arising  from  all  the  full 
buckets  would  he  the  same  as  if  one  bucket  hung  on  the  pro- 
longation of  the  horizontal  diameter  at  the  distance  of  2 sin 
20°  -f  S sin  40°  + 2 sin  60°  + 2 sin  80°.  these  being  the  sines 
of  the  common  radius  of  the  wheel.  To  koow  the  quantity 
of  water  that  each  bucket  should  contain,  take  f of  the  abso- 
lute force  of  the  stream,  that  is,  | of  the  weight  of  the  prism 
of  water  whose  base  is  the  surface  of  one  of  the  float-boards, 
and  whose  height  is  that  through  which  water  must  fall  to 
aeqnire  the  velocity  of  the  stream ; so  have  we  the  power  that 
should  be  in  e quilibrio  with  the  weight  of  water  in  the  buckets  of 
the  rising  semicircle.  Then  say,  as  the  sum  of  the  sines  men- 
tioned above  is  to  radius,  so  is  the  power  just  found  to  a fourth 
term,  the  half  of  w hich  will  be  the  weight  of  water  that  ought 
to  he  contained  in  one  bucket.  Lastly,  as  the  velocity  of  the 
wheel  will  bo  to  that  of  the  stream  nearly  as  one  to  2),  the  quan- 
tity of  revolutions  it  makes  in  any  determinate  lime  becomes 
known,  and,  of  oonsequenee,  the  quantity  of  water  the  wheel 
will  raise  in  the  same  lime  ; since  we  know  the  capacity  of 
each  bucket,  and  the  number  of  them  emptied  in  every  revo- 
lution of  the  wheel. 

PERSPECTIVE,  is  the  art  of  delineating  objects  on  aoy 
given  surface,  as  they  would  appear  to  the  eye,  if  that  surface 
were  transparent,  and  the  objects  themselves  were  seen  through 
it  from  a fixed  situation. 

To  commence  with  what  we  hope  will  be  found  a very  easy 
way  of  acquiring  a general  knowledge  of  the  subject ; let  the 
student  place  himself  in  a darkened  chamber,  and  there  let  him 
make  a small  hole,  not  larger  than  a pea,  in  the  door  or  win- 
dow, opposite  to  some  remarkable  objects,  such  as  houses  or 
trees,  the  distance  of  which  should  be  st  least  equal  to  their 
height,  and  may  with  propriety  be  two  or  three  limes  that  dis- 
tance ; and  the  experiment  will  be  most  agreeably  conducted, 
when  the  sun  shines  strongly  on  the  surfaces  faring  the  hole. 
If  a sheet  of  paper,  or  anv  white  screen,  be  placed  within  the 
room  before  the  hole,  an  image  of  the  external  objects  opposite 
the  aperture  will  be  depicted  upon  it  The  image  will  be  beau- 
tiful, although  the  outline  of  the  ohjects  will  not  be  very  well 
defined,  nor  their  colours  very  distinct,  for  reasons  which  the 
study  of  optics  will  fully  explain.  The  infraction,  however,  to 
be  derived  from  the  experiment,  will  for  the  present  object  be 
the  same.  It  will  be  observed,  that  the  images  of  all  objects 
are  Inverted;  and  to  understand  this,  the  student  must  be 
reminded  of  the  rectilinear  motion  of  light  The  image  on  the 
screen  can  of  coorse  be  formed  only  by  those  rays  of  light  which 
enter  the  chamber  at  the  aperture,  and  it  will  be  admitted  that 
the  rays  from  the  top  of  the  external  objects  cannot  proceed  in 
a right  line  to  the  screen,  unless  they  proceed  to  the  bottom  of 
the  screen  ; therefore,  as  each  ray  carries  with  it  the  image  of 
the  point  from  which  it  issued,  the  top  of  the  objects  must  be 
at  the  bottom  of  the  screen,  and  the  objects  on  the  left  hand 
will  be  on  the  right  of  the  image.  That  the  rays  of  light  from 
the  objects  cross  each  other  at  the  aperture,  and  spread  after- 
wards as  they  advance,  may  be  proved  by  varying  the  distance 
of  the  screen ; the  sisc  of  the  image  upon  which,  is  enlarged 
by  drawing  it  back,  and  lessened  by  placing  it  nearer  the  aper- 
ture. The  student  must  further  be  informed,  that  If  he  could 
trace  the  image  ou  the  acreeo  exactly  as  it  is  there  delineated, 
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ho  would  on  reversing  the  screen,  have  an  outline  of  the  exter- 
nal objects  in  accurate  perspective.  As  the  proportions  of  the 
several  parts,  therefore,  arc  not  altered  by  the  inverted  position 
of  the  image,  they  may  be  contemplated  and  compared  with  the 
original  objects,  as  if  no  inversion  took  place.  Suppose  the 
front  of  a single  house  to  bo  parallel  to  the  surface  of  the  screen, 
and  its  centre  very  nearly  opposite  to  the  centre  of  the  aperture, 
its  image  upon  the  screen  will  be  of  the  same  shape  as  the 
front  itself  is  known  to  have,  and  its  dimensions  will  be  obtained 
by  a rule  easily  discoverable,  for  the  image  will  be  very  nearly  as 
much  less  than  tbe  original,  as  tbe  distance  between  tbe  image 
and  the  aperture  is  less  than  the  distunce  between  tho  original 
and  the  aperture.  This  estimate  of  the  proportion  between  tbe 
image  and  the  object,  would  not  require  the  qnalifying  term 
nearly,  but  would  be  correct,  if  the  aperture  were  exactly  oppo- 
site the  centre  of  the  front  of  the  house  : but  we  have  supposed 
the  aperture  to  be  nearer  one  side  of  the  building  than  the  other, 
in  order  that  the  rays  from  the  nearest  gable  of  the  house  may 
ass  through  the  aperture.  This  being  attended  to  there,  will 
e an  image  of  the  gable  end  upon  the  screen,  and  the  size  and 
shape  of  this  part  of  the  image  most  be  particularly  noticed. 
It  will  be  found  that  though  tho  gable  may  be  in  reality  as 
broad  as  the  front,  its  image  is  extremely  narrow;  that  its 
ground  line,  instead  of  being  level  with  that  of  the  front,  inclines 
more  and  more  towards  the  top  as  it  recedes  from  the  eye,  and 
that  tbe  further  edge  of  the  inclined  roof  inclines  to  this  line 
with  a greater  degree  of  inclination  than  tbe  original  is  known 
to  have ; thus  besides  the  narrowness  in  point  of  breadth,  tbe 
height  of  tbe  most  distant  corner  of  the  gable  is  in  the  image 
shorter  than  the  hilhermost  corner.  This  visual  contraction  of 
surfaces  is  called  fore-shortening. 

To  understand  how  it  happens,  let  the  student  suppose  a 
thread  stretched  from  any  given  point  in  the  most  distant  angle 
or  vertieal  edge  of  the  gable,  to  its  image  on  the  screen,  or 
spot  on  which  it  would  fall  by  taking  a rectilinear  course  ; let 
another  lice  be  supposed  to  ba  drawn  from  an  opposite  point 
of  the  nearest  angle  of  the  gable,  and  it  will  be  perceived  that 
os  these  lines,  like  the  rays  of  light,  cross  tbe  aperture,  they 
will  at  tbe  screen  form  but  a very  narrow  opening ; and  as  tbe 
breadth  of  the  image  cannot  be  greater  than  this  opening,  the 
breadth  of  tbe  gable  must  be  inconsiderable  on  tbe  screen.  It 
will  be  obvious  at  the  same  time,  that  the  more  nearly  the  gable 
is  taken  in  frout,  the  greater  will  be  the  breadth  of  its  image, 
while  that  of  the  apparent  extent  of  the  front  will  be  propor- 
tionnbly  contracted.  The  inclination  of  the  ground  line  of  the 
gable  will  be  explained,  by  supposing  lines  to  be  drawn  from 
the  four  corners  or  limits  of  the  gable  to  tbeir  respective  places 
on  the  screen  ; for  the  line  which  bounds  the  further  side  of  tbe 
gable,  must  have  a leas  image  on  the  screen  than  the  hither- 
most,  because  it  is  more  distant,  and  at  an  intermediate  dis- 
tance, any  vertical  line  in  tbe  gable  must  have  an  intermediate 
height:  therefore  there  must  be  in  tho  picture  a gradual  rising 
of  tbe  ground  line  towards  a point  horizontally  opposite  the 
place  of  the  aperture  Now  tho  whole  art  of  perspective  con- 
sists in  observing  rules  which  teach  us  to  discover  tbe  diminu- 
tions of  all  objects  seen  obliquely  like  tbe  gable  end  of  the 
house.  To  render  this  experiment,  and  the  inferences  drawn 
from  it,  perfectly  clear,  it  ought  to  be  tried  and  fully  considered. 
It  will  then  speak  to  the  eye,  and  the  object  to  be  obtained  by 
perspective  can  scarcely  be  misunderstood,  whereas  the  im- 
pression of  mere  words  is  speedily  effaced. 

To  prevent  any  incorrect  inference,  we  shall  however  refer  to 
fig.  I,  where,  let  C D represent  the  window  shutter  of  the  dark- 
Fig.  I. 
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ened  chamber,  and  g the  aperture  in  it;  A B an  external  ob- 
ject, and  E P tbe  screen  which  receives  its  image.  It  most  be 
81. 


observed,  that  the  darkened  chamber  is  used  only  as  a means 
of  separating  the  ra)s  which  form  an  image  from  any  other; 
and  that  if  the  direction  of  the  rats  could  be  ascertained  as 
much  before  the  shutter,  as  they  arc  here  behind  it,  an  image 
of  the  original  object  would  be  obtained  of  tho  same  size  as  that 
upon  the  screen,  and  in  its  erect  position,  because  the  rays  have 
not  crossed.  Accordingly  in  tbe  practice  of  perspective,  tbe 
rays  of  light  from  an  object  arc  always  supposed  to  be  inter- 
cepted as  they  converge  to  the  eye  at  some  point,  as  at  A,  be- 
tween the  original  object  and  the  eye.  In  the  experiment,  there- 
fore, the  aperture  in  tbe  window-sbutlcr  must  be  considered  as 
representing  the  pupil  of  the  eye,  the  darkened  chamber  the 
chamber  of  the  eye.  and  the  screen  the  retina,  or  as  a means  of 
rendering  visible  the  pictures  which  the  eye  receives  of  visible 
objects.  We  need  not  observe,  that  a larger  aperture,  with  a 
convex  glass  set  in  it,  would  in  fact  form  a camera  obscura, 
and  a very  distinct  image  would  be  painted  on  the  screen,  at 
the  focus  of  the  glass  ; but  the  experiment  would  tben  be  less 
simple,  and  the  direction  of  the  rays  not  so  evident.  Without 
a glass,  the  distinctness  of  the  picture  is  sufficient  to  be  agree- 
able, when  the  eye  has  been  some  time  in  the  chamber. 

To  consider  the  foundation  of  perspective  in  another  point 
of  view,  let  A B C D,  fig.  2,  represent  a bouse,  seen  by  the  eye 
at  N.  The  eye  N is  supposed  to  be  opposite  tbe  corner  q of 
Fig . 2. 
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the  house  ; its  distance  from  which  is  equal  to  N q,  and  its 
height  five  feet  from  the  ground.  The  situation  of  the  eye  cor- 
responds to  that  of  the  hole  in  the  window-shutter  of  tbe  former 
experiment,  and  the  picture  of  the  house  formed  in  the  eye 
itself,  corresponds  to  that  which  the  screen  received.  In  this 
situation,  as  in  every  other,  straight  lines  drawn  from  every 
part  of  the  house  to  the  eye,  represent  the  direction  of  the  rays 
which  form  the  images  of  those  parts  respectively,  and  thereby 
render  the  house  visible.  The  eye,  it  must  be  understood,  is 
considered  as  fixed  upon  the  point  q , directly  before  it,  and  in 
order  that  no  sensible  deviation  may  be  possible,  wc  may  sup. 
pose  it  to  be  lookiog  through  a very  small  aperture  in  a piece 
of  thin  brassy.  If  now  a transparent  plane,  for  example  a 
pane  of  glass.  K L,  be  interposed  between  the  honsc  and  the 
eye,  at  a short  distanco  from  tho  eye,  the  wbnle  of  the  house 
will  be  seen  through  tho  transparent  plane,  although  the  latter 
Is  comparatively  with  the  house  of  very  small  dimensions, 
because  tbe  rays,  in  proceeding  to  their  point  of  convergence 
at  the  eye,  have  approached  each  other  in  a proportion  inversely 
as  the  distance  ; that  is,  at  half  the  distance  from  the  object, 
they  only  extend  over  half  the  space  contained  between  the 
points  of  emission  ; at  onc-fourth  of  the  distance  from  the  eye, 
they  only  fake  op  one-fourth  of  the  space  ; and  the  same  pro- 
portion holds  for  other  distances.  Suppose  the  pane  of  glass 
to  be  within  arm’s  reach  of  the  eye  at  N,  and  that  it  is  coated 
with  gam-water  or  isinglass  so  as  to  receive  the  marks  of  a pen- 
cil, without  having  its  transparency  destroyed  ; trace  the  out- 
lines of  the  house  upon  the  glass,  by  observing  and  following 
exactly  the  direction  in  which  they  are  seen  through  the  small 
aperture  in  the  piece  of  brass.  When  this  is  done,  it  will  be 
found  that  the  real  or  measured  extents  forming  the  different 
external  surfaces  of  the  house,  are  represented  by  extents  mo- 
dified by  the  distance  and  obliquity  of  these  surfaces  to  the  eye 
— in  short,  as  shewn  in  the  figure,  a representation  of  the  house 
in  true  perspective  will  be  obtained,  in  the  given  situation  of 
the  eye.  To  young  persons  the  difficulty  of  understanding  an 
explanation  of  this  kind  is  occasioned  by  their  indistinct  per- 
ception of  tbe  relation  between  the  rays  and  lines  from  a real 
0 P 
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object,  and  the  projection  of  those  lines  upon  a flat  surface,  as 
a sheet  of  paper.  It  appears  confusing  to  them  to  say  that  the 
eye  is  opposite  to  the  corner  a of  the  house,  and  yet  to  repre- 
sent it  at  N on  one  side.  Unless  this  difficulty  be  overcome, 
and  the  mind  can  form  a distinct  image  of  the  direction  which 
the  line  sl»e»  n on  paper  would  have  if  drawn  from  a real  object, 
perspective  diagrams  will  he  contemplated  with  pain,  and  the 
remembrance  of  them  will  soon  he  effaced.  We  shall  therefore 
propose  a little  experiment,  which  we  recommend  to  be  tried 
by  those  who  feel  the  difficulty  alluded  to. 

Let  a small  model  of  a house  be  made  of  wood,  and  to  every 
corner  of  it  which  can  bo  seen  in  any  one  situation,  affix  a 
thread  of  silk,  two  or  three  times  as  long  as  the  model  of  the 
haute  is  high.  These  threads  will  represent  the  rays  of  light 
proceeding  from  the  corners  ABC  H,f  him , of  ihc  house,  in 
tig.  2.  Let  the  threads  be  drawn  through  a bole  in  a piece  of 
thin  brass,  just  large  enough  to  admit  them  to  be  moved  freely. 
The  holo  iu  the  piece  of  brass  will  represent  the  eye.  Let  small 
w eights  be  attached  to  the  extremities  of  the  threads  which  have 
been  passed  through  the  hole  in  the  brass  : the  threads  being 
thus  stretched,  will  form  a right  line  from  the  house  to  the 
brass,  and  the  apparatus  will  be  ready  for  elucidating  the  nature 
of  perspective.  While  the  model  of  the  house  remains  station* 
ary,  let  the  position  of  the  brass  be  varied,  sometimes  placing 
it  higher,  sometimes  lower,  at  different  distances  and  towards 
different  sides;  and  let  the  angles  formed  by  the  threads  in  each 
situation  be  attentively  considered,  hy  the  observer  placing 
himself  behind  the  brass,  and  supposing  himself  to  regard  the 
house  as  if  lie  saw  it  through  the  hole.  Let  him,  after  each  re- 
move  of  the  brass,  suppose  that  the  thread*  icprescnling  the 
rays  of  light,  without  altering  their  direction,  were  to  pass 
through  a sheet  of  paper,  interposed  at  any  distance  between 
the  brass  and  the  house,  and  he  would  find  that  by  drawing 
lines  to  join  the  points  thus  obtained,  an  outline  representation 
of  the  house  would  be  produced,  and  this  representation  would 
be  in  true  perspective.  For  any  one  situation  it  would  not  be 
n troublesome  matter  to  perforate  a piece  of  paper,  to  bo  slip- 
ped upon  the  thread*  without  distorting  them  ; and  for  other 
situations,  a sood  idea  of  what  the  representation  would  be,  or, 
in  other  words,  of  the  perspective  space  between  any  given 
points,  would  be  obtained  by  measuring  the  openings  between 
the  threads  at  equal  distances  from  the  brass-  After  the  trial 
and  proper  consideration  of  this  experiment,  it  will  he  easy  to 
form  a tolerably  correct  idea  of  the  perspective  appearance  of 
any  object,  or  assemblage  of  objects,  and  not  difficult  to  exhibit 
that  appearance  on  paper.  In  perspective  diagt  am*,  lines  must 
be  drawn  to  represent  the  rays,  the  direction  of  which  in  this 
experiment  Is  indicated  by  threads,  and  as  the  view  of  an  object 
varies  with  the  point  from  which  it  is  seen,  the  situation  of  the 
eye.  both  in  height  and  distance,  must  be  laid  down  upon 
the  paper  on  which  tho  perspective  drawing  of  un  object  is  to 
be  made,  unless  we  propose  to  look  at  tlieobjecl  itself  as  through 
a transparent  plane.  Tho  question  then  occurs,  how  shall  the 
position  of  the  rye  be  designated  on  paper?— It  can  no  way 
be  represented  so  clearly  as  by  placing  it  on  one  side,  as  shewn 
in  the  figure,  or  by  placing  it  vertically  beneath  the  object  to 
be  drawn,  as  represented  in  fig.  12. 

By  whatever  means  the  representation  t m,  fig.  2,  of  an  object 
A11C1).  is  obtained,  if  the  outline  be  accurate,  and  viewed  at 
a proper  distance,  it  is  plain  it  will  make  an  outline  of  the  same 
form  in  the  eye  as  the  object  itself:  and  if  the  colouring  were 
equally  perfect,  the  ey  e might  mistake  the  figure  for  the  original. 
But  even  when  colours  are  not  employed,  correct  dimensions 
give  the  whole  a pleasing  appearance,  and  constitute  the  first 
great  requisite  to  every  good  picture. 

Having  thus  endravoured  to  explain  the  nature  of  perspec- 
tive, we  may  next  advert  to  the  limits  of  vision.  We  may  con- 
sider the  eye,  in  whatever  direction  wc  look,  as  situated  in  the 
centre  of  a sphere,  which  we  may  suppose  t«>  be  represented  by 
the  circle  EKPI,  fig.  3.  The  hemisphere  K L F is  behind  the 
eye,  and  therefore  obviously  invisible  ; and  it  is  also  certain,  that 
the  eye,  looking  forward  horizontally  to  K,  cannot  take  in  at 
once  the  w hole  of  the  hemisphere  E K F.  So  far  from  this.it 
cannot  take  in  a larger  angle  than  SRT,  which  is  but  half  a 
hemisphere,  or  equal  to  90  degrees.  And  as  tho  rays  which  the 
eye  take*  In,  extend  all  around  to  an  equal  distance  from  the 


central  ray  KR,  it  follows,  that  the  whole  of  the  rays  which 
enter  the  eye  at  once,  will  he  in  the  form  of  a cone,  of  which 
tire  apex  is  at  the  eye ; and  of  such  a cone  of  rays,  SRT  may 
be  considered  as  the  profile.  It  is, 
Fig.  3.  however,  found,  that  to  have  an 

agreeable  view  of  large  objects, 
such  as  buildings,  the  angle  of  vi- 
sion should  not  exceed  <10  degrees, 
or  one-third  of  a hemisphere;  in 
other  words,  that  we  cannot  dis- 
tinctly sec  the  whole  of  any  object, 
unless  its  distance  from  the  eye  be 
at  least  equal  to  its  height ; and  the 
appearance  of  a picture  will  be 
more  agreeable,  if  not  made  to  com- 
prehend above  45,  or  at  most  50  degrees ; indeed,  for  small 
objects,  or  such  as  do  not  exceed  the  length  of  a foot  in  any 
of  their  dimensions,  it  is  not  advisable  to  exceed  an  angle  of 
30  degrees.  As  a picture,  therefore,  should  never  comprise 
more  than  the  eye  can  easily  take  in  at  one  view,  a distance 
of  25  degrees  on  either  side  of  the  point  of  sight,  may  he  con- 
sidered a standard  limiL  Fifty  degrees,  to  the  eye  at  B.  are 
comprehended  in  tbc  angle  r Ry;  and  we  need  scarcely 
observe,  that  the  measure  of  an  angle,  is  the  space  it  takes  up 
on  the  circumference  of  a circle,  which  has  the  point  of  the 
angle  for  its  centre;  a circle  being  always  supposed  to  contain 
3G0  degrees.  Hence,  if  the  line*  forming  the  angle  x Ry,  were 
extended,  the  angle  t<  R t would  still  be  only  one  of  fifty  de- 
grees, because,  whatever  were  tho  size  of  a circle  drawn  from 
the  point  R,  through  its  two  legs,  if  that  circle  were  divided 
into  3 GO  parts,  the  number  of  those  parts  enclosed  by  the  angle 
could  nut  be  more  than  fifty. 

We  shall  now  proceed  to  the  definitions  of  the  terms  used  in 
treating  of  perspective,  and  then  shew  the  method  of  putting 
into  perspective,  those  forms  which  may  be  considered  as  the 
elements  of  all  others. 

Definitions. — 1.  An  original  object,  is  any  object  whatever, 
which  is  rendered  the  subject  of  a picture. 

2.  Original  plant » or  linet,  are  tbc  surfaces  or  lines  of  original 
objects. 

3.  Perspective  plane,  is  the  surface  on  which  a picture  is  de- 
lineated.—It  may  hero  be  observed,  that  painters  regard  the 
frame  of  a picture  merely  as  an  aperture  through  which 
original  objects  arc  seen;  and  they  therefore  consider  tho  per- 
spective plane  to  be  transparent,  to  admit  of  this  view.  It  is  on 
this  account  that  the  perspective  plane  is  frequently  called  tho 
transparent  plane. 

4.  6' round  plane , is  the  earth  or  surface  on  which  stand  the 
objrcts  to  be  delineated,  as  well  as  the  spectator. 

5.  Ground  line,  is  the  line  on  which  the  perspective  plane  is 
supposed  to  rest. 

6.  Visual  rage,  are  those  which,  passing  through  the  trans- 
parent plane,  render  original  objects  visible. 

7.  Principal  ritual  ray,  is  that  w hich  passes  through  the  axis 
or  centre  or  the  eye,  aud  the  course  of  which,  therefore,  from 
the  perspective  plane  is  shorter  than  any  other,  because  it  is 
perfectly  direct.  Its  height  above  the  ground  line  is  of  course 
always  the  same  as  that  of  the  rye. 

8.  Point  gf  eight , is  that  fixed  point  from  which  the  spectator 
looka  upon  the  perspective  plane,  when  any  original  object  is 
delineated. 

9.  Centre  of  the  picture,  is  that  point  of  the  perspective  plane 
which  is  exactly  opposite  the  point  of  sight,  that  is,  where  the 
principal  visual  ray  enters  the  transparent  or  perspective  plane. 
It  mast,  therefore,  be  carefully  distinguished  from  the  measured 
centre  of  any  picture,  as  it  can  never  exceed  the  height  of  tho 
eye  from  the  ground  line. 

10.  The  distance  of  the  picture,  or  point  of  distance,  is  the  dis- 
tance between  the  eye  or  point  of  sight,  aud  the  centre  of  the 
picture. 

11.  Vanishing  paints,  arc  those  points  to  which  all  lines  in- 
clined to  the  picture  appear  to  converge,  and  in  which  those 
lines  meet  when  produced.  Vanishing  points  have  no  place  in 
a finished  picture  ; they  are  used  to  facilitate  drawing  in  per- 
spective. 

12.  J'he  horizontal  line,  is  a line  parallel  w ith  the  horizon,  at 


PER 


DICTIONARY  OP  MECHANICAL  SCIENCE. 


PER 


701 


the  height  of  the  eye,  that  is,  it  passes  horizontally  through  the 
centre  of  the  picture.  | 

13.  Distance  of  a vanishing  point,  is  the  distance  from  the  . 
vanishing  point  on  the  picture  to  the  eye  of  the  spectator. 

It  may  also  be  proper  to  remind  some,  of  the  difference  be- 
tween a perpendicular  and  a vertical  line  or  plane  : a vertical 
line  points  directly  to  the  centre  of  the  earth ; it  is  therefore  at 
right  angles  to  the  plane  of  the  horizon,  and  is  tho  same  with  , 
the  direction  of  a plumb  line  : a perpendicular  line  is  any  line 
which  is  at  right  angles  to  another;  it  may  therefore  sometimes 
be  a vertical  line,  sometimes  a horizontal  one,  or  in  any  other 
position  according  to  the  direction  of  the  lino  or  surface  with 
which  it  forms  a right  angle. 

Methods  of  putting  Squares  into  Perspective. — Suppose  a 
square  to  be  traced  npon  the  ground  at  some  distance  before 
us ; that  wc  find  upon  admeasurement,  the  length  of  each  side 
to  be  eight  feet,  and  that  we  are  opposite  the  centre  of  the 
nearest  side,  at  the  distance  of  eighteen  feet.  Wo  know,  that 
if  we  wish  to  obtain  what  is  called  a ground  plan  of  this 
square,  we  must  represent  it  by  a square  upon  paper,  as  in 
fig.  4,  and  thus  we  shall  have  its  real  appearance,  supposing 
the  eye  to  be  looking  down  upon  it,  just  4. 

over  its  centre.  But  looking  upon  it  ob- 
liquely as  wc  have  stated,  and  with  tho  i '7* 

eye  at  the  height  of  sis  feet  from  llio  j 
ground,  wc  are  convinced,  from  the  nntnro 
of  perspective  as  before  explained,  that  I 

the  side  nearest  to  us  will  make  a longer  j 

line  upon  the  retina  than  any  of  llio  rest ; 

the  question  is,  therefore,  to  obtain  tho  

true  appearance  of  the  whole  square,  that 
is,  the  true  form  of  the  imago  it  makes  on  the  retina.  In  the 
first  plaoe,  determine  tho  scale  to  be  observed,  that  is,  what 
space  shall  correspond  to  a foot  of  the  original ; for  example, 
suppose  one-tenth  of  an  inch.  Then  draw  a lino  A U,  fig.  5, 
Fig.  6. 

IT  C ^ P 


eight- tenths  of  an  inch  long,  and  another  line  H D parallel  with 
this  base  line,  at  the  height  of  six-tenths  of  an  inch  from  it. 
Raise  a perpendicular  from  the  centre  of  the  line  A B,  and  the 
point  C,  in  which  it  cuts  the  horizontal  line,  will  be  tbe  centre 
of  the  picture.  From  C,  on  the  horizontal  line,  set  off  the  dis- 
tance at  which  the  square  is  seen,  which  will  here  be  eighteen- 
tenths  of  an  inch,  nnd  the  point  of  distance  D,  will  be  obtained. 
From  A,  draw  the  line  A C ; aiul  from  B,  the  line  II C ; then  from 
A,  draw  tho  line  A D,  and  to  the  poiDt  k,  in  which  A D inter- 
sects B C,  draw  a linear  A,  parallel  with  tbe  ground  line  A B; 
then  will  Kg  BA,  form  the  perspective  outlino  of  the  square 
required. 

Let  it  be  supposed,  that  tbe  square  above  described  is 
viewed  by  an  eye  situated  opposite  one  of  its  corners,  as  in 
fig.  6.  Draw  a base  line  B L,  as  before,  and  on  each  side  of 
Fig.  6. 
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any  assumed  point  A,  set  off  half  the  measured  length  of  the 
diagonal  of  the  square,  viz.  half  tho  distance  between  the 
corners  y,  Z,  fig.  4.  Parallel  to  the  l>ase  lioe,  at  the  height  of 
six-tenths  of  an  inch  from  it,  draw  tbe  horizontal  line  P H D, 
and  raise  from  A,  the  perpendicular  AC.  From  F draw  the 
line  F C,  and  from  G,  the  line  G C.  On  each  side  of  the  centre 
C,  set  off  on  the  horizontal  line  the  points  of  distance  P I),  and 
from  each  side  of  them  draw  lines  to  the  centre  of  the  base  A; 


then  from  a,  draw  tho  line  a P,  and  from  b,  the  line  b D,  and 
the  diagonal  view  abf  A,  of  tbe  square,  will  lit  corn  plated. 

We  shall  give  one  more  example  respecting  squares : sup- 
pose wo  have  a squaro  pavement,  composed  of  equal  alternate 
pieces  of  black  and  while  ninrb  c ; the  total  number  of  small 
pieces  to  be  141,  and  each  of  them  one  foot  square,  as 
Fig.  7. 
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Here  there  will  be  six  black  and  six  white  pieces  on  each  side 
of  the  square.  Suppose  the  spectator  to  stand  opposite  tho 
middle  of  the  third  square  on  tbe  left,  and  that  for  greater  clear- 
ness, the  scale  be  two-tenths  of  an  inch  to  a foot,  with  the  eyo 
five  feet  above  the  ground,  but  at  the  distance  of  eighteen  feet 
as  before.  Draw  a base  line  r A,  and  divide  a part  of  it  into  as 
many  equal  divisions  as  there  are  squares  on  one  side  of  the 
original,  as,  I,  *2,  3,  4.  Ac.  These  divisions,  by  tbe  scale  now 
adopted,  will  each  be  two-tenths  of  an  inch.  Draw  the  hori- 
zontal line  at  the  distance  of  five  feet  (according  to  tbe  scale) 
from  the  base.  From  the  middle  of  the  space  between  2 and  3, 
raise  a perpendicular,  and  to  the  point  C,  in  which  it  cuts  tbe 
horizontal  line,  draw  lines  from  the  commencement  and  the  ter- 
mination of  the  divisions  on  the  ground  line,  viz.  rC  and  12  C. 
From  C,  set  off  the  distance  C D,  eighteen  feet,  for  tbe  dis- 
tance of  the  eye.  Draw  the  line  rD,  and  from  c,  where  it 
intersects  the  line  12  C,  draw  a line  ef,  parallel  with  the  base 
line  r A ; then  will  rfe  12,  give  the  boundaries  of  the  pavement. 
To  obtain  the  reticulations,  draw  lines  from  each  of  the  divi- 
sions, 1.2.3,  &c.  on  the  base  line,  to  the  centre  of  the  picture 
C,  and  from  each  or  the  same  divisions  to  the  point  of  the  dis- 
tance D.  The  lines  drawn  from  the  divisions  to  C,  form  the 
right  and  left  sides  of  the  small  squares,  and  the  lines  drawn 
from  the  divisions  to  D,  give  the  points  on  the  line  C 12,  from 
which  the  horizontal  lines  may  be  drawn  to  foim  the  other 
sides  of  the  squares.  Or,  after  all  the  lines  are  drawn  from 
the  divisions  on  the  ground  line  to  the  centre  C,  and  also  the 
line  r D , tho  remaining  sides  of  the  squares  may  be  obtained 
by  drawing  parallel  lines  through  tbe  various  points  in  which 
the  part  r e,  of  the  line  rD,  intersects  the  lines  drawn  to  the 
centre  C. 

It  is  often  thought  by  those  who  are  commencing  this  stuffy, 
that  representations  such  as  the  one  now  given  have  no  resem- 
blance to  the  originals ; but  if  they  be  examined  as  every  pic- 
ture ought  to  be  examined,  opposite  to  tbe  poiut  of  sight  and 
at  the  distance  for  which  they  aro  drawn,  the  idea  of  their  in- 
correctness will  disappear ; to  render  tbe  illusion  the  more  com- 
plete, the  figure  should  be  viewed  through  a small  tube  or  aper- 
ture, to  prevent  the  Intrusion  of  surrounding  objects.  It  must 
also  he  observed,  that  diagrams  upon  paper  have  frequently, 
for  the  sake  of  convenience,  a vanishing  point  so  near,  that  the 
eye  has  not  tbe  power  of  distinct  vision  at  tho  distance  for 
which  they  arc  drawn.  Such  designs,  therefore,  although  cor- 
rect in  principle,  will  not  appear  correct  to  the  eye  unless  en- 
larged. 

To  put  a Circle  into  Perspective. — Tbe  perspective,  or  obliquo 
view  of  a circle,  is  an  ellipse,  and  it  is  usually  obtained  by 
drawing  a square  of  a size  just  sufficient  to  contain  the  circle, 
and  dividing  it  into  small  squares,  then  putting  tbe  divided 
square  into  the  perspective,  and  drawing  within  it  a line 
through  the  corresponding  parts  of  the  small  squares,  and  this 
line  will  be  an  ellipse.  Thus,  to  obtain  the  perspective  of  a 
circle  EFGH,  fig.  8,  draw  round  It  the  squaro  A BC  D. 
Divide  the  square  into  small  squares,  the  number  of  which 
should  be  increased  in  proportion  to  tbe  exactness  with  which 
the  perspective  curve  most  he  obtained  ; draw  also  the  dia 
gonals,  CB  and  AD.  Throw  the  square  and  reticulations 
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into  perspective,  as  represented  in  fig-  9,  where  C is  the  centre 
of  the  picture,  and  D the  point  of  distance  ; then  draw  the 
curve  by  hand  through  the  parts  oorre-  r“  “ 

spending  to  those  through  which  the  cir- 
cle passes  in  fig.  8.  The  perspective  view 
of  a circle  will  be  an  ellipse,  whether  the 
square  is  viewed  opposite  the  middle  of 
one  of  its  sides,  as  in  Cg.  9 ; or  even 
with  one  of  its  angles,  as  in  fig.  10, 
where  B C is  the  line  of  sight ; or  at  a 
distance  on  one  side,  as  in  fig.  II,  where 
LC  is  the  line  of  sight.  The  point  of 
distance,  in  figs.  10  and  II,  is  the  same 
fig.  9. 


o_ 


as  in  fig.  9,  though  rn  fig. 

11  it  could  not  be  drawn 
without  extending  beyond 
the  limits  of  the  plate. 

To  nut  a Triangular  Priam 
into  Pertpeetive. — To  repre- 
sent in  perspective  a trian- 
gular prism  or  solid,  stand- 
ing vertically  upon  one  of 
its  ends,  and  viewed  by  an 
eye  just  opposite  one  of  its 
anglos ; draw  by  admea- 
surement a plan  of  tho 
prism,  ns  tic,  fig.  12  ; then  draw  the  line  O K across  the 
outermost  boundary  of  the  triangle,  and  make  E F parallel 
with  G K.  From  e let  fall  the  line  e d,  perpendicular  to  G K, 
On  cd  set  olT  the  measured  distance  of  die  eye  from  the  prism, 
and  mark  the  place  of  the  eye  as  at  d.  From  a and  A,  draw 
lines  meeting  each  other  in  d.  From  d,  draw  the  line  dm. 
parallel  with  a e of  the  triangle,  and  on  tbo  other  side  the  line 
dl,  parallel  with  be.  From  t raise  the  perpendicular  t f to 
the  measured  height  of  the  nearest  angle  or  the  prism  to  which 
the  eye  is  opposite.  On  ef.  measure  the  height  of  the  eye 
from  the  ground  line  G K,  and  draw  the  horizontal  line  H H. 
Take  the  distauce  cm,  set  it  off  on  each  side  from  w,  and  it 
will  give  the  vanishing  points  V P and  V.  Draw  the  lines 
t VP  and  e V.  Then  from  o and  p,  where  the  lines  from  a and 
b,  in  proceeding  to  the  eye,  cut  the  line  EF,  draw  the  lines 
ptj  and  ot,  parallel  with  ef.  Draw  the  lines  V xf,  and  f to 
V P,  and  the  perspective  outlines  » c/xrir,  of  the  prism,  whose 
base  is  equal  to  the  triangle  a be,  will  be  obtained,  and  may  be 
finished  by  shading  it  according  to  the  direction  in  which  the 
light  falls  upon  it.  This  mode  of  drawing  from  a ground  plan 
is  extremely  useful,  and  well  calculated  to  shew  the  difference 
between  the  visual  and  real  dimensions  of  objects.  The  out- 
lines of  (lie  house  A BCD,  in  fig.  2,  were  obtained  by  it:  it 
should  be  rendered  familiar  by  frequent  practice  on  figures  in 
different  positions. 

To  put  a Cube  and  a Cylinder  into  Pertpeetive. — As  the  base 
of  a cube  Is  a square,  it  may,  when  viewed  as  in  the  present 


Fig.  11. 





rtf.  12.  example,  oppo* 

site  one  of  its 
angles,  be  put 
into  perspective 
by  the  same 
process  as  the 
square  io  fig. 13, 
and  figs.  9,  10, 
and  11,  will  ex- 
plain the  man- 
ner in  which  the 
perspective  of  a 
square,  seen  in 
other  positions, 
may  be  obtain- 
ed. Havingtbcn 
obtained  the 
base,  we  shall 
find  that  when 
H is  the  hori- 
zontal line,  PD 
the  points  of 
di*tance,and«6 
half  the  mea- 
sured length  of 
the  diagonal  of 
the  cube,  the 
perspective  of 
the  base  will  be 
represented  by 
a/da.  Make  fhe 
height  of  a t 
equal  to  the 
measur’d  length 
according  to  the 
scale,  of  one  of 
the  sides  of  the 
then  draw  (lie  lines  eD  and  eP.  From  / and  g,  draw 
i parallel  with  ae.  for  the  sides  of  the  figure  : draw  the  line 


• <1 


cube, 
lines  | 

r F to  a perpendicular  let  fall  from  the  horizontal  line  at  P to  M. 


Fig.  13. 


From  F draw  a line  to  any  part  of  the  horizontal  lino,  as  to  L. 
and  draw  from  M a line  to  meet  this  in  L.  To  f draw  the  line 
/A,  and  to  d the  line  id;  then  from  A and  i raise  perpendiculars 
to  intersect  F L,  and  from  the  points  of  intersection  draw  tbo 
lines  pi  and  r k;  thus  will  be  obtained  the  perspective  outline 
of  the  cube  A If  mg  o i.  If  the  cube  had  not  been  viewed  directly 
opposite  one  of  its  angles,  the  points  of  distance  would  not  on 
each  side  have  coincided  with  the  vanishing  poinfa;  and  the 
vanishing  points  would  have  been  best  obtained  as  for  the 
Fig.  14.  triangular  prism,  fig.  12. 

The  procedorc  for  a parallelepiped,  Is  es- 
sentially the  same  as  for  a cube.  To  put  a 
cylinder  into  perspective,  first  proceed  as 
for  a cube,  oi  parallelepiped;  draw  on  the 
perspective  of  each  end  such  an  ellipse  as  it 
will  admit ; let  the  longer  or  conjugate  axes 
be  equal,  and  join  the  opposite  extremities 
of  these  axes  by  two  parallel  lines,  as  shewn 
In  fig.  14.  Having  thus  obtained  the  per- 
spective of  the  cylinder,  it  only  remnins  to 
erase  the  lines  which  belong  to  the  cube  or 
•*'  parallclopiped. 

Of  Shadow,  and  Description  of  a Machine  for  Drawing  in  Per- 
tpeciire. — Having  now  shewn  the  mode  of  putting  into  perspec- 
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I've  those  elementary  forms  which  enter  into  the  composition  of 
drawings  of  every  description,  we  shall  be  obliged  to  be  concise 
with  the  remainder  of  the  subject.  The  student  must  be  aware 
how  much  difference  of  position  affects  the  visual  appearance 
of  objects,  and  that  by  a proper  attention  to  this  circumstance, 
the  few  rules  which  hate  been  given  may  be  applied  to  subjects 
of  considerable  complication.  To  acquire  a knowledge  of  the 
principles  of  perspective,  it  is  recommended  not  merely  to  com- 
pare the  plates  with  the  printed  page  ; but  to  copy  tbe  dia- 
grams, and,  for  the  sake  of  greater  perspicuity,  to  do  Ibis  on 
as  large  a scale  as  may  be  convenient.  Afterwards  some  trea- 
tise especially  devoted  to  the  subject  may  be  perused,  and  per- 
haps Brook  Tailor’s  and  Mallon's  may  be  the  best ; though 
these  authors  will  require  considerable  attention,  they  have  the 
merit  of  being  suro  guides. 

With  respect  to  shadows,  the  proper  distribution  of  which 
give  such  life  to  perspective  drawings,  it  may  be  useful  to  re- 
mark, that  tbe  shadow  cast  hy  any  object  covers  tho  precise 
space  which  that  object  would  prevent  the  eye  from  seeing,  if 
the  eye  were  in  the  place  of  thcJuminous  body.  The  position, 
therefore,  of  the  luminous  body,  must  always  be  ascertained, 
and  the  shadow  to  l*c  assigned  to  any  object  in  a picture,  will 
be  a perspective  view  of  the  space  which  the  eye  would  be  pre- 
vented from  seeing  if  in  the  place  of  the  luminous  body.  A 
few  experiments  with  a caudle  at  night  will  be  an  easy  mode 
of  gaining  a little  acquaintance  with  this  subject ; it  must,  how- 
ever, be  observed,  that  tbe  shadow  froru  a candle  is  every  way 
larger  than  that  part  of  the  object  which  intercepts  the  rays ; 
but  in  point  of  breadth,  this  never  happens  with  the  shadows 
of  the  sun.  Tbe  reason  is,  that  tho  rays  from  the  candle  consi- 
derably diverge,  while  those  from  the  sun,  on  account  of  the 
immense  distance  of  that  luminary,  have  no  perceptible  devia- 
tion from  parallelism.  It  must  be  remembered  also,  that  strong 
reflections  from  surrounding  objects  will  diminish  the  intensity 
of  shades,  and  that  not  only  the  quantity  of  light  which  falls 
on  an  object,  but  the  quantity  which  can  be  reflected  to  the  eye, 
must  be  considered. 

As  it  frequently  happens  that  persons  have  occasion  to  draw 
in  perspective,  who  have  acquired  no  theoretical  knowledge  of 
the  art ; for  the  use  of  such,  a great  variety  of  machines  have 
been  constructed.  Most  of  these  machines  are  on  optical  prin- 
ciples ; the  camera  obscura,  which  we  have  already  described, 
is  one  of  them,  and  the  camera  lucida  is  another.  In  praise  of 
the  latter,  much  has  lately  been  said;  but  although  it  must  be 
admitted  to  he  a very  portable  and  beautiful  instrument,  the  ac- 
quisition of  the  proper  art  of  using  it,  is  extremely  difficult  to 
all,  and  to  some  impossible.  Its  chief  use  will  be  that  of 
affording  the  means  of  contemplating  the  real  perspective  ap- 
pearance of  objects,  and  perhaps  to  obtain  the  position  of  a 
few  points,  but  for  very  minute  delineation  it  is  of  little  value. 
For  general  use,  we  may  venture  to  recommend  an  instrument 
described  by  Ferguson,  to  whom  the  knowledge  of  it  was  com- 
municated by  Dr.  Bcvis.  It  has  the  advantage  of  other  ma- 
chines in  two  points  ; it  may  be  constructed  at  a small  expense 
by  any  tolerably  skilful  artisan  in  wood,  and  the  use  of  it  will 
constantly  tend  to  render  the  practice  of  perspective  drawing 
more  easy,  by  the  manner  in  which  it  produces  the  measure  of 
surfaces  or  angles.  It  will,  therefore,  better  than  most  other 
other  instruments  for  the  same  purpose,  supply  tbe  want  of  a 
more  extended  essay. 

The  maebiue  in  ques-  Fig.  15. 

lion  is  represented  at  figs. 

15  and  16.  Fig.  15  is  a 
plan,  and  fig.  16  a view 
of  it  on  a larger  scale. 

The  same  letters  refer  to 
the  corresponding  partsin 
both  figures.  A BEPii 
an  oblong  board,  and  X Y 
are  two  hinges,  on  which 
the  part  OLD  Is  move- 
able.  This  part  consists  of  two  arches,  or  portions  of  arches, 
CM  L.  and  1)NL,  joined  together  at  the  top  L,  and  at  the 
bottom  to  the  cross  bar  I>C,  to  which  one  part  of  each  hinge 
is  fixed,  end  the  other  part  to  a flat  board,  half  the  length 
of  the  board  A B EF,  aod  glued  to  its  uppermost  side.  The  J 
61. 


centre  of  tbe  arch  C M L is  at  D,  and  the  centre  of  ibe  arch 
D N L is  at  C. 

Fig,  10. 


On  the  outer  side  of  the  arch  D N L is  a sliding  piece,  N. 
(much  like  the  nut  of  the  quadrant  of  altitude  belonging  (o  a 
common  globe.)  which  may  be  moved  to  any  part  of  the  arch 
between  I)  ana  L ; and  there  is  such  another  slider  0,  on  the 
arch  C M L,  which  may  he  set  to  any  part  between  C and  L. 
A thread  C P N is  stretched  tight  from  the  centre  C to  the 
slider  N,  and  sueb  another  thread  is  stretched  from  the  centre 
D to  tbe  slider  O;  the  ends  of  tho  threads  being  fastened  to 
these  centres  and  sliders.  It  is  plain,  therefore,  that  by  moving 
the  sliders  on  their  respective  arches,  the  intersection  P of  the 
threads  may  bo  brought  to  any  point  of  the  open  space  within 
those  arches. 

In  the  groove  K is  a straight  sliding  bar  I,  which  may  be 
drawn  further  out,  or  pushed  further  in,  at  pleasure.  To  the 
outer  end  of  this  bar,  I,  fig.  16,  is  fixed  the  upright  piece  II  Z,  in 
which  is  a groove  for  receiving  the  sliding  piece  Q.  In  this 
slider  is  a small  hole  R,  for  the  eye  to  look  through  in  using 
the  machine ; and  there  is  a long  slit  in  II  Z,  to  let  the  hole  R 
be  seen  through  when  the  eye  is  placed  behind  it, at  any  height 
of  the  hole  above  tbe  level  of  the  bar  I. 

Suppose  a house,  q s r p,  to  bo  at  a considerable  distance 
beyond  the  limits  of  the  plate,  to  obtain  a perspective  represen- 
tation of  It,  place  the  machine  on  a table,  with  the  end  E F,  of 
the  horizontal  board  ABE  F towards  the  house,  so  that,  when 
the  arch  D L C is  set  upright,  the  middle  part  of  the  open  space 
(about  P)  within  it,  may  be  even  with  the  house  when  the  eye 
is  placed  at  Z,  and  looking  at  the  hoosc  through  the  small  hole 
R ; and  then  fix  the  corners  of  a square  piece  of  paper  with  four 
wafers,  on  the  surface  of  that  half  of  the  horizontal  board  which 
is  nearest  the  house. 

To  complete  tbe  arrangement  of  the  apparatus  for  drawing, 
set  the  arch  upright  as  in  the  figure,  which  it  will  be  when  it 
comes  to  the  perpendicular  side  T,  of  the  upright  piece  ST, 
fixed  to  the  horizontal  board  behind  D.  Then  placing  the  eye 
at  Z,  look  through  the  hole  R at  any  point  of  the  house,  as  a , 
and  move  the  sliders  N and  O,  till  the  intersection  of  the  threads 
at  P,  is  direetly  between  the  eye  and  the  point  q ; then  put 
down  the  arch  Uat  upon  (he  paper  on  the  hoard,  as  at  1 1,  and 
the  intersection  of  the  threads  will  be  at  W.  Mark  the  point 
W on  the  paper  with  tho  dot  of  a black-lead  pencil,  and  set  the 
arch  upright  again  as  before ; then  look  through  the  hole  R, 
and  move  the  sliders  N and  O,  till  the  intersection  oftbe  threads 
comes  between  the  eye  and  any  other  point  of  tbe  house,  as  w; 
this  being  done,  put  down  the  arch  agniu  to  the  paper,  and 
make  a pencil  mark  thereon  at  the  intersection  of  the  thread 
as  before  ; obtain  the  point  p in  the  same  manner,  and  draw  a 
line  from  that  mark  to  tbe  one  at  tr.  The  line  p it,  thus  obtained, 
will  be  a representation  in  true  perspective,  of  the  corner  p q of 
the  house. 

By  thus  bringing  the  intersection  of  the  threads  successively 
between  the  eye  and  other  points  of  the  outlines  of  the  house, 
as  r r,  &c.  ana  putting  down  the  arch  to  mark  the  correspond- 
ing points,  on  the  paper,  at  the  intersection  of  the  threads,  then 
connecting  these  points  hy  straight  lines,  the  entire  perspec- 
tive outline  of  the  house  will  be  obtained.  In  like  manner  find 
points  for  the  corners  of  the  doors,  windows,  8tc,  and  Jraw  tho 
finishing  lines  from  point  to  point.  The  perspective  drawing 
thus  produced,  may  then  be  completed,  by  shading  it  accord- 
ing to  the  manner  in  which  tbe  light  is  observed  to  fall  on  the 
1 original. 
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Great  care  must  be  taken,  during  the  whole  of  the  lime,  that  j 
the  position  of  the  machine  be  not  shifted  on  the  tabic  ; and  to 
prevent  such  an  accident,  the  table  or  support  employed  should 
be  perfectly  steady,  and  the  machine  fixed  down  upon  it  by 
screws  or  clamps. 

It  is  obvious  that  a landscape,  or  any  number  of  objects 
within  the  field  of  view  through  the  arch,  may  be  delineated, 
by  finding  a sufficient  number  of  points,  and  connecting  them 
by  straight  or  curved  lines,  as  they  appear  in  the  original 
objects. 

The  arch  ought  to  be  not  less  than  a foot  wide  at  the  bottom, 
that  the  eye  at  Z may  have  a large  field  of  view  through  it; 
and  the  eye  should  be  then  at  least  ten  inches  and  a half  from 
the  intersection  of  the  threads  at  P,  when  the  arch  is  set  upright. 
If  the  eye  be  nearer,  the  boundaries  of  the  view,  at  the  sides 
near  the  foot  of  the  arch,  will  subtend  an  angle  at  Z of  more 
than  GO  degrees,  which  will  not  only  strain  the  eye,  but  will  cause 
the  outermost  parts  of  the  drawing  to  have  a disagreeable 
appearance. — To  avoid  this,  it  will  be  proper  to  draw  back  the 
sliding  bar  I,  till  Z be  fourteen  inches  and  a half  distant  from 
P ; then  the  whole  field  of  view  through  the  foot-wide  arch, 
will  not  subtend  an  angle  to  the  eye  at  Z of  more  than  45  de- 
grees: which  will  give  a more  easy  and  pleasant  view  not  only 
of  the  objects  themselves,  hut  of  their  representations  upon  the 
paper  on  which  they  are  delineated.  Hence,  whatever  may  be 
the  width  of  the  arch,  the  distance  of  the  ey  e from  it  should  bo 
in  this  proportion : as  12  is  the  width  of  the  arch,  so  is  14|  to 
the  distance  of  the  eye  (at  Z)  from  it. 

If  a pane  of  glass,  previously  coated  with  thiu  gum-w  ater, 
and  dried,  be  fixed  in  the  arch,  a person  who  looks  through  the 
hole  at  R,  may  delineate  upon  the  glass  the  objects  which  he 
secs  at  a distance,  and  the  delineation  may  bo  afterwards 
transferred  to  paper.  By  this  means  will  be  saved  the  (rouble 
uf  putting  down  the  arch  to  take  the  position  of  every  point, 
but  it  will  not  bo  so  easy  to  obtain  a correct  representation. 

Perspective  Gian,  in  Optics,  differs  from  a telescope  in 
this:  instead  of  the  convex  eye-glass  placed  behind  the  image, 
to  make  the  rays  of  each  pencil  go  parallel  to  the  eye,  there  is 
placed  a concave  eye-glass  as  much  before  it ; which  opens  the 
converging  rays,  and  makes  them  emerge  parallel  to  the  eye. 
The  quantity  of  objects  taken  in  at  one  view  with  this  instru- 
ment does  not  depend  upon  the  breadth  of  the  eye-glass,  as  in 
the  astronomical  telescope,  but  upon  the  breadth  of  the  pupil  of 
the  eye.  Reflecting  perspective  glasses,  called  by  some  opera- 
glasses,  or  diagonal  perspectives,  are  so  contrived  that  a per- 
son can  view  any  one  in  a public  place,  as  the  opera  or  play- 
houses, without  it  being  possible  to  distinguish  who  it  is  he 
looks  at.  St*  Opf.ra  Glass. 

Perspective  Plant,  is  the  glass  or  other  transparent  surface, 
supposed  to  be  placed  between  the  eye  and  the  object,  perpen- 
dicular to  the  horizon.  It  is  sometimes  called  the  section  table, 
or  glass. 

PERSPIRATION,  in  Physiology,  the  excretion  of  a fluid 
through  the  pores  of  the  skin,  and  w hich  is  usually  distinguished 
into  sensible  and  insensible,  or  perceptible  and  imperceptible. 

PERU,  Balsam  op.  This  substance  is  obtained  from  the 
myroxylum  peruifernm,  w hich  grows  in  the  warm  parts  of  South 
America.  The  tree  is  full  of  resin,  and  the  balsam  is  obtained 
by  boiling  the  twigs  in  water.  It  has  the  consistency  of  honey, 
a brown  colour,  an  agreeable  smell,  and  a hot  acrid  taste. 

PERUKE.  It  appears  that  this  terra  was  originally  applied 
to  describe  a fine  natural  head  of  long  hair;  but  whatever  lias 
been  the  ancient  use  or  meaning  of  the  word,  it  has  now  almost 
become  obsolete,  thongli  it  was  for  more  than  a century  incon- 
stant application  to  those  artificial  heads  of  hair,  made  proba- 
bly at  first  to  conceal  natural  or  accidental  baldness,  but  which 
afierwards  became  so  ridiculously  fashionable,  as  to  be  worn 
in  preference  to  the  most  beautiful  locks,  absurdly  shaved  oir 
the  bead  to  make  room  for  them. 

PERUVIAN  BARK.  See  Cinchona.  The  penetrative 
effects  of  Peruvian  bnrk  arc  thus  described  by  M.  Delpeeh.  a 
French  merchant  of  Guayra,  in  the  Caraccas,  who  in  1817  bod 
stored  up  large  quantities  of  fresh  cinchona,  in  apartments 
which  were  afterwards  required  for  the  reception  of  some  tra- 
vellers ns  guests.  These  apartments  contained  each  eight  or 
ten  thousand  pounds  of  bark,  and  in  consequence  of  its  fer- 


mentation, the  heat  was  much  greater  here  limn  in  tbo  other 
parts  of  the  house,  rendering  the  place  somewhat  disagreeable. 
One  of  the  beds  placed  in  these  rooms,  was  occupied  by  a 
traveller,  ill  of  a malignant  fever:  after  the  first  day  he  found 
himself  much  better,  though  be  had  taken  no  medicine  ; mid  in 
a few  days  he  felt  himself  quite  recovered,  without  Any  medical 
treatment  whatsoever.  This  unexpected  success  induced  M. 
Uclpech  to  make  some  other  trials  : several  persons  ill  of  fever 
were  placed  successively  in  his  magazine  of  cinchona,  nod  they 
were  all  speedily  cared,  simply  by  the  effluvia  of  the  baik.  It 
happened  that  a bale  of  coffee  and  some  common  French  brandy 
were  kept  in  the  same  place  for  some  months  ; ouc  of  the  brandy 
bottles  happened  to  be  uncorked,  and  on  examination  it  was 
found  to  possess  a slight  aromatic  taste,  to  be  more  tonic,  and 
very  superior  to  common  brandy.  The  coffee  also  was  much 
altered;  when  roasted  it  was  mure  bitter  than  common  coffee, 
and  left  in  the  mouth  a taste  similar  to  that  of  an  infusion 
of  hulk. 

PETAL,  among  Botanists,  an  appellation  given  to  the  flower 
leaves,  in  opposition  to  the  folia,  or  common  leavesof  the  plant. 

PETARD,  in  the  art  of  War,  a metallic  engine,  somewhat 
resembling  a high-crowned  hat.  Its  use  is  iu  a clandestine 
attai  k to  break  down  gates,  bridges,  barriers,  fcc.  to  which  it 
is  hung  ; and  this  it  does  by  means  of  the  wooden  plank  attached 
to  it.  It  is  also  used  in  countermines,  to  break  through  the 
enemy's  galleries,  and  give  their  mines  vent. 

PETERERO,  or  Pattcrero,  a small  piece  of  ordnance  used 
on  hoard  ships  for  the  discharging  of  nails,  broken  iron,  or  par- 
tridge shot,  on  an  enemy  attempting  to  board.  They  are  gene- 
rally open  at  the  breech,  and  their  chamber  made  to  take  out  to 
be  loaded  that  way  instead  of  at  the  muzzle 

PETEK- FENCE.  An  ancient  tax  of  a penny  on  each  house, 
paid  to  the  pope. 

PETEVEKIA,  a genus  of  plants  belonging  to  the  hexandria 
class,  and  in  the  natural  method  ranking  under  the  14th  order, 
Holoraccie. 

PETITIO  PRINCIP11.  in  Logic,  the  taking  a thing  for  true, 
and  drawing  conclusions  from  it  as  such,  wheu  it  is  really  false, 
or  at  least  wants  to  be  proved  before  any  inferences  can  be 
deduced  from  it. 

PETIT  ION.  No  petition  to  flic  king,  or  to  either  house  of 
parliament,  for  any  alteration  in  church  nr  state,  shall  be 
signed  by  above  twenty  persons,  unless  the  matter  thereof 
is  approved  by  three  justices  of  the  peace,  or  the  major  part 
of  the  grand  jury,  in  the  county;  and  in  London,  by  the  lord 
mayor,  aldermen,  and  common  council ; nor  shall  any  petition 
be  presented  by  more  than  ten  persons  at  a lime. 

PETRIFACTION,  the  conversion  of  wood,  bones,  and  other 
substances,  principally  animal  or  vegetable,  into  stone.  But 
how  this  is  effected  cannot  he  distinctly  unfolded;  alt  that  we 
know  certainly,  is  that  the  original  mass  is  replaced  by  earthy 
or  mineral  particles.  Thus  on  iho  north  side  of  the  river  Eskc, 
a short  distance  above  the  paper-mill  at  Penicuik,  near  Edin- 
burgh, where  the  strata  usually  accompanying  the  coal  forma- 
tion of  this  country  are  exposed,  a large  portion  of  the  trunk, 
and  several  roots,  of  a fossil  tree,  arc  visible.  It  rises  several 
feet  above  the  bed  of  the  river,  as  far  as  the  strata  reaches, 
and  the  roots  spread  themselves  in  the  rock.  It  appears  as  if 
the  tree  had  actually  vegetated  on  the  spot  where  we  now  see 
it.  It  is.  where  thickest,  about  four  feet  in  diameter.  The 
strata,  in  which  the  remains  of  the  tree  stand,  are  slate  clay, 
and  the  tree  itself  is  sand-stone.  There  is  sand  stone  below 
ami  immediately  above  the  slate  clay,  and  live  roots  do  not 
appear  to  have  penetrated  the  lower  sand  stone,  to  which  they 
reach.  Small  portions  of  coal  were  observed  where  the  bark 
existed,  the  form  of  which  is  distinct  on  the  fossil.  Whilst 
sinking  a pit,  in  1818,  at  Mr.  Fenton’s  colliery,  near  Wakefield, 
Yorkshire,  the  workmen,  having  dug  to  the  depth  of  eighty-six 
yards,  came  to  a bed  of  coal  two  feet  six  inches  thick,  beneath 
which  they  found  a petrified  tree,  or  rather  plant,  having  no 
branches,  standing  upright,  but  rather  inclining  to  the  east.  It 
wan  six  inches  diameter  at  the  top;  but,  as  they  sunk  down,  it 
incroascd  to  twelve  inches,  and  at  the  depth  of  forly-two  feet, 
seemed  to  branch  out  roots  to  another  bed  of  coal  six  feet 
thick.  The  body  was  a gray  sand-stone,  coated  round  with  a 
black  carbonized  matter  one-tenth  of  an  inch,  supposed  to  bo 
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It*  bark.  A species  of  siliceous  fossil  wood  was  found  by  a 
sergeant  of  artillery,  who  accompanied  Captain  Sabine,  near 
the  top  of  a hill  in  Hare  Island,  on  the  west  coast  of  Green, 
land,  in  latitude  70°  2 O'.  It  had  been  a part  of  the  trunk  of  a 
pine  tree,  about  four  inches  in  diameter.  The  hill  is  in  the 
interior  of  the  island,  about  four  miles  from  the  shore,  and  is 
considerably  more  than  IKK)  feet  above  the  level  of  the  sea. 

In  the  paper  called  the  General  Evening  Post,  for  March  the 
17th,  1818,  there  is  an  account  that  had  been  then  received 
at  the  Admiralty,  of  an  interesting  discovery  made  in  the  south 
of  Africa,  about  twenty  miles  north  of  Cape  Town.  Some  per* 
sons,  in  digging,  happened  to  strike  upon  what  appeared  a 
beam  of  timber ; but,  tracing  it,  they  found  a ship  deeply  im- 
bedded in  the  soil.  A plank  of  it  has  accompanied  the  account 
of  the  discovery  to  the  Admiralty.  Several  other  ships,  at  dif- 
ferent times,  and  in  different  parts  of  lire  world,  have  been 
discovered  beneath  the  surface  of  the  earth.  It  is  recorded 
by  Pulgosas,  that  in  the  year  1462,  as  some  men  were  working 
a mine  near  lierne,  in  Switzerland,  they  found  a ship  100 
fathoms  deep  in  the  earth,  with  anchors  of  iron,  and  sails  of 
linen,  and  the  remains  of  forty  men.  Pairrc  Naxis  relates  a 
like  history  of  another  such  ship  having  been  found  under  a 
very  high  mountain.  The  Jesuit  Eusebius  Ncwcombergus,  in 
lii*  fifth  book  of  Natural  History,  says,  that  near  the  port  of 
Lima,  in  Peru,  as  the  people  were  working  a gold  mine,  they 
found  a ship,  on  which  were  many  characters  very  different 
from  ours.  Strabo  also  relates,  in  his  first  book,  that  the 
wrecks  of  ships  have  been  found  37. » miles  from  sea.  Dr. 
Plott,  in  his  Natural  History  of  Staffordshire,  relates  a story  , 
that  the  mast  of  a ship,  with  a pulley  hanging  to  it,  was  found 
in  one  of  the  Greenland  mountains.  Is  it  to  be  supposed  that 
these  ships,  which  have  been  found  beneath  the  surface  of  the 
earth,  were  antediluvian  ships! 

In  the  parish  of  Motterton,  in  the  Isle  of  Wight,  bones, 
which  are  supposed  to  belong  to  one  of  the  mammoths,  were 
discovered.  Several  of  the  vertebras,  or  joiut*  of  the  back- 
bone, measure  thirty-six  inches  in  circumference:  they  cor- 
respond exactly  in  form,  colour,  and  texture,  with  the  bones 
of  a similar  kind  found  on  the  banks  of  the  Ohio  in  North 
America.  Also,  in  the  parish  of  Northwood,  on  the  north  aide 
of  the  island,  the  bones  of  the  crocodile  have  reccolly  been 
found  by  the  Rev.  Mr.  Hughes  of  Newport.  They  seem  to 
have  belonged  to  an  animal  of  that  species,  whose  body  did 
not  exceed  twelve  feet  in  length.  Their  calcareous  nature  is 
not  altered  ; but  the  bones  of  the  mastodon  (found  on  the  south 
side  of  the  island)  contain  iron.  A considerable  quantity  of 
bones  of  a large  size  were  lately  discovered  buried  in  the 
earth,  in  the  neighbourhood  of  the  village  of  Tiede,  near  Bruns- 
wick. They  were  examined  by  M.  Da  tine,  who  appears  to  have 
distinguished  parts  of  the  skeletons  of  five  elephanis.  There 
were  nine  tusks  among  them,  one  of  which  was  fourteen  feet 
in  length,  another  eleven,  and  many  grinders,  in  which  the 
enamel  was  arranged  exactly  as  in  the  teeth  of  the  African 
elephant.  A complete  bead  of  a rhinoceros,  with  the  horn  and 
teeth,  was  Also  found  very  little  altered,  and  likewise  the  horns 
of  two  kinds  of  stags.  Mr.  Dahoe,  in  endeavouring  to  account 
for  this  accumulation  of  bones  belonging  to  different  animals, 
supposes  that  the  onimals  existed  in  immense  islands;  that 
some  great  revolution  of  the  globe  inundated  their  habitations, 
and  forced  them  to  the  highest  spot  for  shelter  from  the  waters ; 
that,  the  waters  still  rising,  they  all  perished  together;  that  the 
perishable  narts  of  tbeir  carcases  were  carried  away  by  the 
waters,  and  that  an  earthy  deposition  soon  enveloped  the 
bones,  and  left  them  nearly  in  the  state  they  are  now  found. 

Mammoths’  and  elephants*  bones  and  tusks  are  found 
throughout  Russia,  and  more  particularly  in  Eastern  Siberia 
and  the  Arctic  marshes.  The  tusks  arc  found  in  great  quan- 
tities, and  are  collected  for  the  sake  of  profit,  being  sold  to  the 
tamers  In  the  place  of  the  living  ivory  of  Africa,  and  the 
warmer  parts  of  Asia,  to  which  it  is  not  at  all  inferior.  To- 
wards the  end  of  the  month  of  August,  when  the  fishing  season 
in  the  Lena  is  over,  the  Tungusians  generally  go  to  the  peninsula 
ofTamut,  where  they  employ  themselves  in  bunting,  and  where 
the  fresh  fish  of  the  sea  offer  them  a wholesome  and  agreeable 
food.  One  day,  their  chief,  Scbumacbuf,  perceived  among  the 
blocks  of  ice  a shapeless  mass,  not  at  all  rcscmbliog  the  large 


pieces  of  floating  wood,  which  are  commonly  found  there.  The 
following  year  (1800)  he  found  the  carcase  of  a walrus  ( I tike  fee - 
chut  rosmarut  ) He  perceived,  at  the  same  timr,  that  the  mass 
he  had  before  seen  was  more  disengaged  from  the  blocks  of  ice, 
and  had  two  projecting  parts,  but  was  still  unable  to  make  out 
its  nature.  Towards  the  end  of  the  following  summer  (ISO!,) 
the  entire  side  of  the  animal,  and  one  of  his  tusks,  were  quite 
free  from  the  ice.  But  the  summer  of  1802,  which  was  less 
warm,  and  more  windy  than  romnton,  caused  the  mammoth  to 
remain  buried  in  the  ice,  which  bad  scarcely  rreilrd  at  all.  At 
length,  towards  the  end  of  the  fifth  year  (1803.)  the  ardent 
wishes  of  Schumachof  were  happily  accomplished  ; for  the  port 
of  the  ice  between  the  earth  and  mammoth  having  melted  more 
rapidly  than  the  rest,  the  plane  of  its.support  became  inclined, 
and  Ibis  enormous  mass  fell,  by  Its  own  weight,  on  a bank  of 
sand.  In  the  month  of  March,  1804,  Schumachof  came  to  his 
mammoth ; and,  having  out  off  his  horns  (the  tusks)  he  ex- 
changed them  with  the  merchant  Hultunof  for  goods  of  the 
value  of  fifty  rubles.  Two  years  afterwards,  a Mr.  Adams, 
traversing  these  distant  and  desert  regions,  found  the  mam- 
moth slilj  in  the  same  place,  but  altogether  mutilated.  Wild 
beast*,  such  as  white  bears,  wolves,  wolverines,  and  foxes  also, 
fed  upon  it ; and  the  traces  of  their  footsteps  were  sceu  around. 
The  skeleton,  almost  entirely  cleared  of  its  flesh,  remained 
whole,  with  the  exception  of  one  fore-leg.  The  spine  from  ih  • 
head  to  the  os  cocry  gis,  one  scapula,  the  pelvis,  and  the  other 
three  extremities,  were  still  held  together  by  the  lignmcnts  and 
by  parts  of  the  skin-  The  head  was  covered  with  a dry  skin  ; 
one  of  the  ears,  well  preserved,  was  furnished  with  a tuft  of 
hairs.  Accounts  from  the  banks  of  the  Mississippi  stale, 
according  to  the  Philosophical  Magazine,  that  the  mammoth 
has  been  discovered  actually  in  existence  in  the  western 
desert*  of  North  America.  According  to  the  descriptions  given 
of  it.  this  colossus  of  the  animal  kingdom  is  not  carnivorous, 
but  lives  on  vegetables;  more  particularly  on  a certain  spe- 
cies of  tree,  of  which  it  eats  the  leaves,  the  bark,  and  even  the 
trunk.  It  never  lie*  down,  and  sleep*  leaning  for  support 
against  a tree.  It  has  rather  the  shape  of  a wild  boar  than  of 
an  elephant,  and  is  fifteen  feet  high.  His  body  is  covered  by  a 
hairy  skin,  and  he  has  no  horn. 

PETROLEUM,  is  a fluid  bitumen,  of  somewhat  greater  con- 
sistency than  naphtha,  of  black,  brown,  or  sometime*  dingy 
green  colour.  By  exposure  to  the  air  it  assume*  the  consistence 
of  tar,  and  is  then  cnllod  mineral  tar.  This  substance  exudes 
spontaneously  from  the  earth,  or  from  clefts  of  rocks,  and  is 
found  in  nearly  all  counlrics.  particularly  in  the  East  Indies, 
Italy,  Prance,  Spain,  Germany,  and  England.  In  the  neigh- 
bourhood of  Rangoon,  in  Pegu,  there  are  several  hundred  wells 
of  petroleum.  These  Bre  of  squnro  form,  and  each  lined  with 
cassia  wood  stave*.  The  property  of  the  wells  is  in  the  pro- 
prietors of  the  soil,  for  whom  they  havo  been  sunk,  and  are 
wrought.  Some  of  the  wells  are  of  great  depth.  The  oil  is 
drawn  from  them  pure,  and  in  a liquid  state,  and  is  conveyed 
from  thence  in  small  jars.  The  whole  annual  produce  of  this 
district  is  estimated  at  more  than  400,000  hogsheads.  At  Colc- 
brook  Dale,  in  Shropshire,  there  is  a considerable  spring  of 
petrolenm,  which  was  discovered  at  the  depth  of  about  thirty 
yards  beneath  the  surface  of  the  earth,  in  digging  an  archway 
for  the  conveying  coals  from  a very  deep  pit.  It  wa*  at  Hist 
found  to  ooze  from  between  the  crannies  of  the  rock,  hut  it  soon 
afterwards  poured  forth  in  a considerable  stream.  The  utility 
of  this  fluid  being  known,  large  iron  pipes  were  formed  for  the 
conveyance  of  it  into  pits  sank  for  the  purpose  of  receiving  it. 
From  these  pits  it  is  conveyed  into  immense  caldrons,  in 
which  it  is  boiled  until  it  attnins  the  consistency  of  pitch.  Since 
the  first  discovery  of  this  substance,  three  different  springs  of  it 
have  broken  out.  One  of  these  is  near  the  celebrated  iron 
bridge,  and  the  fluid  that  issue*  from  it  i*  almost  pellucid,  hut 
at  the  same  time  is  thicker  than  treacle.  Petroleum  easily 
takes  fire,  and  in  horning  yields  a strong,  sharp,  and  somewhat 
unpleasant  odour  ; a thick  and  disagreeable  smoke.  In  cold 
weather  it  congeals  in  the  open  air.  In  Pepu,  nnd  other  parts 
of  the  East,  petroleum  is  used  in  place  of  oil  for  lamps.  Boiled 
with  a species  of  resin,  it  is  employed  for  painting  the  timbe  r 
of  booses,  and  covering  the  bottoms  of  boats  and  other  vessels. 
In  the  latter  respect  it  is  considered  to  be  particularly  effiea- 
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cious.  by  protecting  the  timber  from  the  attack*  of  marine 
worm*.  It  is  &1ho  used  by  the  inhabitant*  of  Eastern  countries 
as  a lotion  in  culaneoua  eruptions,  and  a*  an  embrocation  in 
bruises  and  rheumatic  affections.  The  ancient  Egyptian*  used 
it  in  the  embalming  of  dead  bodies  In  some  countries  lamps 
of  earth  are  soaked  with  petroleum,  and  are  employed  as  fuel. 

Mineral  Tar.  o t Barbados  s Tart  is  a kind  of  fluid  bitumen, 
somewhat  thicker  than  petroleum,  and  nearly  of  the  consistence 
of  common  tar.  It  is  viscid,  of  a black,  brownish  black,  or 
reddish  colour.  In  burning,  its  smell  i*  disagreeable,  but  less 
pungent  than  most  of  the  other  kinds  of  bitumen.  Its  weight  is 
somewhat  greater  than  that  of  water.  In  the  West  Indies, 
where  this  substance  is  principally  found,  it  is  applied  to  many 
of  the  purposes  for  which  the  preceding  species  is  used  ; but 
its  principal  repute  is  considered  to  be  as  a sudorofic  in  disor- 
tiers  of  the  breast  and  lungs,  though  this  application  of  it  is 
considered  to  he  very  improper.  It  is  likewise  used  as  an 
external  remedy  in  paralytic  disorders. 

PETROMYSON.  the  Lamprey,  a genus  of  fishes  belonging 
to  the  class  of  amphibia  names,  of  which  there  are  eight  species. 
The  great  lamprey  is  usually  of  a brown  olive  colour,  tinged 
with  yellowish*  white.  It  is  often  three  feet  long,  is  an  in- 
habitant of  the  seas,  as  its  name  indeed  implies  ; but  in  the 
beginning  of  spring  ascends  rivers,  in  which  it  resides  for  a 
lew  months,  then  returning  to  the  ocean.  It  is  viviparous. 
These  fishes  fasten  themselves  with  the  jagged  edges  of  the 
mouth  to  large  stones,  with  the  most  extraordinary  firmness, 
and  maybe  lifted  with  the  tail  to  a considerable  bright,  without 
being  made  to  quit  a stone  of  the  weight  of  even  ten  or  twelve 
pounds.  Their  principle  of  vitality  is  extremely  vigorous  and 
persevering,  various  parts  of  the  body  long  continuing  to  move 
for  some  hours  after  it  is  divided  ; and  the  head  will  adhere  to 
a rock  for  hours  after  the  greater  part  of  the  body  is  cut  away. 
In  some  large  rivers  of  Europe  these  fishes  are  taken  in  vast 
numbers,  and  preserved  with  apices  and  salt  as  an  article  for 
merchandise.  In  this  country  the  Severn  is  the  most  celebrated 
river  for  them,  and  they  are  much  valued  on  their  first  arrival 
from  the  sea.  They  are  considered  a high  luxury  for  the  table, 
and  the  life  of  one  of  the  kings  of  England  will  be  recollected 
to  have  been  terminated  by  bis  excessive  partiality  to  potted 
lamprey.  The  lesser  lamprey  is  about  twelve  inches  long, 
inhabits  also  the  sea.  hut  is  found  more  frequently  in  the  rivers 
than  the  former.  It  abounds  in  the  Thames  and  Severn,  and 
is  preferred  by  many  to  the  larger  species,  as  being  not  so 
strong  in  taste,  (n  some  years  half  a million  of  these  fishes 
have  been  sold  from  the  neighbourhood  of  Mortlake,  for  the 
Dutch  cod  and  turbot  fishery,  at  the  rate  of  two  pounds  per 
thousand. 

PETTY  Bag,  an  office  of  Chancery,  the  three  clerks  of  which 
record  the  return  of  all  inquisitions  out  of  every  county,  and 
make  all  patents  of  comptrollers,  gaugers,  customers,  See. 

PETUNSE,  one  of  the  substances  of  which  porcelain  is 
made,  being  a kind  of  coarse  flint  or  pebble. 

PEUCEDANUM,  or  Sulphurwort,  a genus  of  plants  be- 
longing to  the  pentandria  class,  and  in  the  natural  method 
ranking  under  the  45th  order,  Umbellate. 

PEWTER.  An  alloy  of  lead  and  tin  in  the  proportion  of 
two  parts  of  lead  and  one  of  tin,  forms  the  saltier  which  is 
used  by  plumbers;  and,  in  the  proportion  of  one  part  of  lead 
to  three  parts  of  tin,  it  constitutes  w hat  is  called  ley  ps  trier. 
The  types  which  arc  used  by  printers  for  very  large  characters, 
are  sometimes  composed  of  an  alloy  of  lead  and  copper. 

Pll.ICTON,  the  Tropic  Bird,  in  Natural  History,  a genus  of 
biid'of  the  order  ausrres,  of  which  there  are  three  species. 
The  common  tropic  bird  is  of  the  size  of  a widgeon,  and  the 
two  middle  feathers  of  the  tail  measure  l|  feet  at  least.  These 
birds  are  always  found  within,  or  at  least,  very  near,  the  tropics. 
They  frequently  soar  to  a prodigious  height,  but  generally  are 
near  the  surface  of  the  water,  watching  the  movements  of  the 
flying  fish,  whose  escape  from  the  pursi.it  of  the  shark,  porpoise, 
and  other  enemies  beneath,  is  attended  with  destruction  from 
the  frigate  or  man-of-war  bird,  the  pelican,  and  tropic  bird, 
above.  They  occasionally  repose  upon  the  backs  of  the  drowsy 
tortoises,  os  the  latter  floa*  upon  the  water,  and  in  these  cir- 
cumstances are  taken  with  the  greatest  ease.  They  build  in  the 
woods,  and  will  perch  on  trees.  They  shed  their  long  feathers 


every  year,  and  the  natives  of  the  Sandwich  Islands,  where  the 
tropic  birds  abound,  pick  thorn  up  in  great  abundance  in  various 
parts,  and  consider  them  as  an  elegant  material  in  their  curious 
and  elaborate  dresses,  particularly  in  tbeir  mourning  suits. 
These  birds  are  not  admired  for  food. 

PHALANX,  in  Grecian  Antiquity,  a square  battalion,  con- 
sisting of  8000  men,  with  their  shields  joined,  and  pikes  cross- 
ing each  other,  so  that  it  was  next  to  impossible  to  break  it. 

PH  ALENA.  Motii.  a genus  of  insect*  of  the  order  lepidop- 
tcra.  This  genus,  like  that  of  papilio,  containing  a vast  num- 
ber of  species,  is  divided  into  assortment*  according  to  tbe  dif- 
ferent habits  of  the  animals. 

PHANTASMAGORIA,  denotes  a remarkable  optical  illu- 
sion. arising  from  a particular  application  of  the  magic  lantern. 
In  the  exhibition  of  this  spectacle,  the  audience  arc  placed  in  a 
dark  room,  having  a transparent  screen  between  them  and  tbe 
lantern,  which  screen  ought  to  be  let  down  after  the  lights  are 
withdrawn,  and  unknown  to  the  spectators.  The  lantern  being 
then  properly  adjusted  ou  the  opposite  side,  tbe  figure  intended 
to  be  exhibited  is  thrown  upon  the  screen,  which  will  appear 
to  the  observers  as  if  placed  in  free  space,  and  by  alter- 
ing the  distance  of  Iho  lantern,  the  figure  may  be  made  to 
appear  of  any  size;  which  changes  in  its  dimensions  are 
attributed,  by  the  observers,  to  tbe  distance  or  proximity  of 
the  image,  so  that  at  one  time  it  appears  to  be  at  an  immense 
distance,  and  at  another  to  be  exceedingly  near,  and  over  the 
heads  of  some  part  of  the  audience.  The  following  is  a descrip- 
tion of  the  exhibition  of  this  spectacle,  as  shewn  at  the  Lyceum 
theatre,  London: — All  the  lights  of  the  small  theatre  of  ex- 
hibition were  removed,  except  one  hanging  lamp,  which  could 
lie  drawn  up  so  that  its  flame  should  lie  perfectly  enveloped  in 
a cylindrical  chimney,  or  opaque  shade.  In  this  gloomy  and 
wavering  light  the  curtain  was  drawn  up.  and  presented  to  the 
spectator  a cave  or  place  exhibiting  skeletons,  and  other 
figures  of  terror,  in  relief,  and  pAinted  on  the  sides  or  wall. 
After  a abort  interval,  the  lamp  was  drawn  up,  and  the  audience 
were  in  total  darkness,  succeeded  by  thunder  and  lightning j 
which  last  appearance  was  formed  by  the  magic  lantern,  upon 
a thin  cloth  or  screen,  let  down,  after  the  disappearance  of  the 
light,  and  consequently  unknown  to  most  of  the  spectators. 
These  appearances  were  followed  by  figures  of  departed  men, 
ghosts,  skeletons,  transmutations,  &c.  produced  on  the  screen 
by  the  magic  lantern  on  the  other  side,  and  moving  their  eyes, 
mouth,  tee.  by  the  well-known  contrivance  of  two  or  more 
sliders.  The  transformations  are  effected  by  moving  the  adjust- 
ing tube  of  the  lantern  out  of  its  focus,  and  changing  the  slider 
during  the  moment  of  confused  appearance.  It  must  be  again 
remarked,  that  these  figures  appear  without  any  surrounding 
circle  of  illumination,  and  that  the  spectators,  having  no  pre- 
vious view  or  knowledge  of  the  screen,  nor  any  visible  object 
of  comparison,  are  each  left  lo  imagine  the  distance  according 
to  their  respective  fancy.  After  a very  short  time  of  exhibiting 
the  first  figure,  it  was  seen  to  contract  gradually  in  all  its 
dimensions,  until  it  became  extremely  small,  and  then  vanished. 
This  effect,  as  may  easily  be  imagined,  is  produced  by  bringing 
the  lantern  nearer  and  nearer  the  screen,  taking  care  at  the 
same  time  to  preserve  the  distinctness,  and  at  last  closing  the 
aperture  altogether,  and  the  process  being  (except  as  to  bright- 
ness) exactly  the  same  as  happens  when  visible  objects  become 
more  remote,  tbe  mind  is  irresistibly  led  to  consider  tbe  figures 
as  if  they  had  receded  to  an  immense  distance.  Several  figures 
of  celebrated  men  were  thus  exhibited  with  more  transforma- 
tions ; such  as  tbe  bead  of  Dr-  Franklin  being  converted  into 
a skull,  and  these  were  succeeded  by  phantoms,  skeletons,  and 
various  terrific  figures,  which,  instead  of  seeming  to  recede 
and  then  vanish,  were  (by  enlargement)  made  suddenly  to 
advance,  to  the  surprise  and  astonishment  of  the  audience,  and 
then  disappear  by  seeming  to  sink  into  the  ground. 

PH  ARMACY,  the  art  of  preparing,  compounding,  and  pre- 
serving medicinals.  The  preservation  of  medicines  merely 
consists  in  the  application  of  rules  for  collecting  vegetable, 
animal,  and  mineral  productions,  at  certain  seasons  or  under 
particular  circumstances,  and  of  ensuring  them  against  the 
injuries  they  would  suffer  by  exposure  to  light,  beat,  air,  moi§. 
lure,  kc.  this,  therefore,  is  the  least  extensive,  and  peculiar 
department  of  the  pharmaoentic  art.  It  is  the  preparation  and 
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composition  of  medicinal*  that  constitute  the  principal  objects 
of  the  science  of  pharmacy. 

PHARO,  is  the  name  of  a (tame  of  chance,  the  principal  rules 
of  which  are;  the  banker  holds  a pack  consisting  of  62  cards; 
he  draws  all  the  cards  one  after  the  other,  and  lays  them  down 
alternately  at  his  right  and  left  hand,  then  the  ponte  may  at 
bis  pleasure  set  one  or  more  stakes  upon  one  or  more  cards, 
cither  before  the  banker  has  begun  to  draw  Hie  cards,  or  after 
lie  has  drawn  any  number  of  couples.  The  banker  wins  tbe  : 
stake  of  the  ponte  when  the  card  of  the  ponte  comes  out  in  an 
odd  place  on  his  right  hand,  but  loses  as  much  to  the  ponte 
when  it  comes  out  in  an  eveo  place  on  his  left  hand.  The  banker 
wins  half  the  ponte’s  stake  when  it  happens  to  be  twice  in  one 
couple.  When  the  card  of  the  ponte  being  bot  once  in  the 
stock,  happens  to  he  the  last,  the  ponte  neither  wins  nor  loses  ; 
and  the  card  of  the  ponte  being  hut  twice  in  the  stock,  and  the 
last  couple  containing  his  card  twice,  be  then  loses  bis  whole 
stake. 

PHAROS,  a Light  House.  (See  the  Plate.)  The  Pharos 
of  Alexandria,  built  on  a small  island  at  the  mouth  of  the  Nile, 
was  in  ancient  times  so  famous  ns  to  impart  its  name  to  all 
the  rest.  It  was  erected  by  (he  much  celebrated  Sostrotes, 
with  such  great  magnificence,  that  it  is  said  to  have  cos' 
Ptolemy  Philadelphus  eight  hundred  talents.  It  had  several 
stories  raised  one  over  (mother,  adorned  with  columns 
balustrades,  and  galleries,  of  the  finest  marble  and  workman- 
ship. At  present  nothing  is  to  be  seen  of  the  small  island 
where  it  stood,  but  an  irregular  castle,  without  ditches  or  out- 
work* of  any  strength.  Out  of  this  clumsy  building  rises  a 
tower,  which  serves  for  a light-house,  but  the  grandeur  of  the 
old  one  has  totally  disappeared.  The  famous  Colossus  of 
Rhodes  served  also  as  a pharos.  But  as  those  which  havo 
been  erected  in  more  modern  days,  on  the  shores  of  our  own 
country,  are  far  more  interesting,  we  purpose  giving,  under  the 
present  word,  an  account  of  the  erection  of  the  Bell  Rock 
light-house. 

England,  which  is  never  behind  in  deeds  of  mercy,  very  early 
attempted,  by  the  erection  of  the  Kddystonc  light-house,  to 
ward  ofT  the  dangers  of  the  sunken  reef  of  rocks  on  which  so 
many  vessels  have  been  shipwrecked,  and  which  rendered  the 
navigation  of  the  channel  so  very  hazardous : and  Scotland, 
whether  we  consider  the  dangers  to  bo  prevented,  or  tbe  diffi- 
culties to  be  overcome  in  the  execution,  can  now  boast  in  the 
Bril  Rock  light-house,  a national  work,  equal  in  every  point  of 
view  to  any  in  the  world.  If,  therefore,  England  has  adorned 
the  name  of  Smcaton  with  honours,  which  it  is  to  be  hoped 
will  prove  immortal,  Scotland  ought  equally  to  glory  in  that  of 
Stevenson. 

The  reef  of  rocks  on  which  the  Bell  Rock  light-house  is 
founded,  is  about  427  feet  long  and  230  feet  broad;  at  the 
ordinary  height  of  spring  tides  it  is  about  12  feet  under  water; 
and  from  the  floating  sea-wccd,  tho  ridge  can  be  traced  1000 
feet  farther  in  a south-westerly  direction,  when  the  tides  are 
very  low.  It  is  situated  on  ihe  eastern  coast  of  Scotland, 
about  16  miles  S.  by  E.  from  the  Red-head;  12  miles  SK.  from 
Arbroath  ; 17  miles  N.  by  R.  from  the  Isle  of  May  ; and  38 
miles  N.  by  W.  from  St.  Abb's-head.  Its  geographical  posi- 
tion is  in  fit 6°  29'  of  north  latitude,  nnd  2°  22  of  west  longitude. 
The  reef  presents  an  exceedingly  rugged  and  uneven  surface. 
The  rock  is  composed  of  red  sand-stone  similar  to  the  strata 
of  the  contiguous  promontory  of  Rcd-hend,  and  of  the  opposite 
shores  of  Dunglas  in  Berwickshire.  The  present  vegetation  of 
the  rock  consists  only  of  sea  plants  ; some  of  them  not  of  com- 
mon occurrence  on  oar  coast.  It  is  the  occasional  resting- 
place  of  the  seal  and  the  cormorant ; and  is  the  chosen  resi- 
dence of  numerous  marine  vermes.  At  the  distance  of  100 
yards,  when  the  tide  is  low,  the  water  varies  from  two  to  three 
fathoms  in  depth.  The  greatest  depth  between  the  rock  and 
the  opposite  shores  of  Fife  is  23  fathoms.  This  rock,  though  a 
mere  spot  on  tbe  surface  of  the  ocean,  produces  all  the  re- 
markable phenomena  of  in-shorc  and  off-shore  tides,  which 
exist  on  the  projecting  coasts  of  the  mainland,  or  among  the 
8cotish  islands. 

In  the  erection  of  the  Eddygtone  light-house,  the  dangers 
and  difficulties  which  were  encountered  and  overcome,  owing 
to  the  smallness  of  tbe  surface  of  the  rock,  were  great  and 
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numerous  ; and  although  the  surface  of  the  Bell  Rock  was  con- 
siderably larger,  still,  being  more  sunk,  and  only  discovered  at 
low  water,  the  dangers  to  be  encountered  were  equally  great 
and  overwhelming.  Owing  to  the  enlarged  diameter  of  the 
rock,  Mr.  Slcvcuson,  tho  engineer,  was  enabled  to  make  the 
masonry  of  this  building  more  than  dooblo  the  cubical  con- 
tents of  the  Eddystone. — The  following  short  table  will  exhibit 
to  our  readers  the  relative  dimensions,  Ac.  of  tbe  two  light- 
houses 

Eddystm tc. 

Level  with  high 
water  mark. 


Bell  Hoc*. 
Level  with  low 
water  mark. 


70  feet. 
26  feet. 


13,147. 


100  feet. 

42  feet. 

28,530. 

Ascertained, 
£01,331.  9i.  ‘Id. 


Height  of  the  rock,  about  | 

Height  of  masonry  above  | 

the  rock \ 

Diameter  of  the  first  cn-  ) 

tiro  course... | 

Cubic  contents  in  fret, ) 

about | 

Expense  understood  to  ) qqi) 

have  been  about i 1 

Very  early,  no  doubt,  attempts  were  made  to  obviate  tbe 
dangers  of  this  fatal  spot ; and  accordingly,  tradition  reports, 
that  the  monks  of  the  Abbey  of  Arbroath  erected  a bell  on  the 
rock,  which  was  to  he  rung  by  machinery  affected  by  the  flow- 
ing and  ebbing  of  the  tides,  whence  tbe  present  name  of  the 
rock,  it  is  said,  took  its  rise. 

About  the  year  1800,  the  board  of  commissioners  of  the 
northern  light-houses,  a body  organized  in  1788,  and  to  whose 
labours,  which  arc  purely  rx  nffirin.  and  without  any  renumera- 
tion whatever,  the  country  is  under  the  greatest  obligations, 
being  desirous  of  erecting  a light-house  on  the  Bell  Rock,  re- 
quested Mr.  Stevenson,  their  engineer,  to  survey  the  spot.  Ho 
did  so,  and  reported  that  he  conceived  it  quite  practicable  to 
erect  one  on  the  plan  of  the  Edd>  stone  light-house.  His  first 
landing  on  the  rock  was  in  the  summer  of  1800,  when  the  boat’s 
crew  picked  up  a variety  of  articles  of  shipwreck,  comprising  a 
soldier's  bayonet,  a cannon  ball,  a hinge  and  lock  of  a door,  a 
ship's  marking  iron,  and  part  of  a compass,  several  pieces  of 
money,  a shoe-buckle,  Ac. 

In  the  year  1803,  a bill  for  the  erection  was  brought  into 
parliament,  but  was  lost  in  consequence  of  its  bciug  considered 
that  it  embraced  too  wide  a range  of  coast  for  the  collection  of 
tbe  duty.  In  the  year  1806,  another  bill  was  introduced  into 
parliament,  and  passed  into  a law.  This  act  provided  for  a 
loan  to  Ihe  board  of  £25,000;  and  as  there  were  surplus  duties 
to  the  amount  of  £20.000  in  the  hands  of  tbe  commissioners, 
the  woik  commenced  in  1807,  with  funds  to  the  amount  of 
£45,000. 

From  Ihe  insulated  and  distant  situation  of  this  rock,  the 
first  object  of  the  engineer  was  to  provide  a convenient  resi- 
dence for  the  artificers,  while  engaged  at  the  work.  This  was 
done  by  mooring  a tender  off  the  rocks,  and  on  it  a temporary 
light  was  exhibited.  A vessel  was  provided  for  conveying  the 
workmen  between  the  shore  and  the  rock.  The  outer  casing 
of  the  building  was  to  be  of  Aberdeen  granite,  and  the  internal 
part  of  sand-stone.  Quarries  were  opened  near  Aberdeen  for 
supplying  the  one,  and  at  Ringoodie,  near  Dundee,  for  supply- 
ing the  other.  The  principal  establishment  on  the  shore  was 
at  Arbroath,  where  a large  yard  was  enclosed  for  the  purpose 
of  preparing  the  stones.  Barracks  were  likewise  erected  for 
the  residence  of  the  workmen  when  on  shore. 

It  was  an  the  7tb  of  August  1807,  that  Mr.  Stevenson  ac- 
companied by  Mr.  Peter  Logan,  bis  principal  assistant,  and  a 
few  workmen,  went  off  to  the  Bell  Rock,  and  fixed  on  the  site 
of  the  building.  They  immediately  commenced  their  opera- 
tions, by  cutting  away  a thick  coating  of  large  sea  weed,  and 
tracing  the  line  of  the  foundation  with  pick-axes  on  tbe  rock. 
At  this  time  it  was  agreed  on,  that  those  workmen  who  went 
out  to  the  roek  should  remain  for  a month  without  going  ashore. 
They,  on  the  other  hand,  fixed  their  terms  at  20s.  per  week, 
“ summer  and  winter,  wet  and  dry,  with  free  quarters  and  vic- 
tuals when  at  the  rock.'*  Premiums,  and  the  allowance  they 
were  to  leocive  for  working  on  Sundays,  “they  left  to  the 
honour  of  their  employers." 

At  the  commencement  of  this  arduous  undertaking,  two  or 
three  hours’  labour  on  the  rock  was  considered  a very  good 
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tide’s  work  : and  the  men  were  then  obliged  to  collect  their 
tools  and  implements,  betake  themselves  to  the  boats,  and, 
often  under  great  disadvantages  and  with  considerable  risk 
and  danger,  seek  refuge  in  the  tender  which  was  moored  off  the 
rock.  To  provide  a temporary  refuge  for  the  workmen  on  the 
rock,  in  case  of  any  accident  happening  to  the  boats,  formed 
part  of  Mr.  Stevenson’s  original  design,  and  he  accordingly 
lost  no  time  in  setting  about  the  construction  of  a wooden  bea- 
con or  shelter-house,  which  wc  have  represented  in  figure  A. 
This  most  necessary  place  of  refuge  was  triumphantly  com- 
pletrd  in  the  latter  end  of  September,  and,  as  Mr.  Sicvcnsoo 
says,  “ robbed  the  rock  of  much  of  its  terrors,  and  gave  a 
facility  to  the  works  which  could  not  otherwise  have  been 
easily  obtained."  The  erection  of  ibis  temporary  shelter-house 
forms  an  exceedingly  interesting  part  of  the  history  of  this 
altogether  interesting  undertaking.  Six  beams,  about  60  feet 
in  length,  were  fixed  upright  on  the  rock,  inclosing  a space, 
the  diameter  of  which  was  36  feet,  while  they  met  in  a point  at 
the  top.  They  were  fixed  at  their  base  by  great  iron  slaunch- 
iuns.  weighing  about  140  lb.  each,  which  were  sunk  into  the 
rock  about  20  inches,  and  were  wedged  with  successive  slips 
of  fir,  oak,  and  iron : at  the  top  the  beams  were  bolted  together, 
and  strongly  fastened  by  hoops  of  iron,  sec  fig.  (first)  O.  The 
works  at  this  stage  depended  entirely,  it  may  well  be  sup- 
posed, on  the  state  of  the  weather:  they  were  obliged  there- 
fore to  work  on  Sundays,  and  by  torch-light  at  night,  when  the 
tide  permitted.  The  work  was  thus  carried  on  under  circum- 
stances of  peculiar  hazard,  and  several  very  narrow  escapes 
were  made. 

The  sloop  Smcaton,  which  was  used  as  a tender,  at  one  time 
broke  adrift  from  her  moorings,  carrying  with  her  one  of  the 
artificers'  boats,  and  from  live  current  of  the  tides  it  was 
utterly  impossible  she  could  return  until  after  the  rock  would 
be  overwhelmed  by  the  sea.  At  this  time  there  were  32  men 
on  the  rock,  and  the  two  boats  which  were  left  would  hold  little 
more  than  half  that  number,  especially  in  such  a heavy  sea. 
This  accident  of  the  breaking  loose  of  the  tender,  and  carrying 
away  of  the  boat,  was  only  known  to  Mr.  Stevenson  and  the 
landing-master : the  workmen,  sitting  or  kneeling  at  their  work 
in  the  foundation  pit,  were  In  perfect  ignorance  of  their  peril- 
ous situation,  till  the  rise  of  the  tea  drove  them  from  the 
works,  and  made  them  seek  their  respective  boats  for  their 
jackets  and  stockings.  Their  dismay  and  consternation  on 
beholding  two  boats  only  instead  of  three,  must  have  been 
reat;  yet  “ not  a word,"  says  Mr.  Stevenson,  “was  uttered 
y any  one,  but  all  appeared  to  be  silently  calculating  the 
numbers,  and  looking  to  each  other  with  evident  marks  of  per- 
plexity depicted  on  their  countenances."  A pilot-boat,  how- 
ever, bringing  letters  from  Arbroath  to  Mr.  Stevenson,  for- 
tunately arrived  at  this  dreadful  juncture,  and  thos  being  all 
relieved  from  the  rock,  they  set  sail  in  search  of  the  tender, 
which  they  reached,  and  got  safely  on  board  of,  though  after  a 
most  dreadful  passage,  in  which  Mr.  Stevenson’s  face  and  ears 
were  encrusted  with  a film  of  sail  from  the  sea-spray  breaking 
over  the  bows  of  the  boat 

In  the  progress  of  the  works  in  the  summer  of  1808,  a con- 
siderable addition  was  necessary  to  the  shipping  establishment 
Besides  the  floating  light-ship  which  had  been  moored  off  the 
rock,  a schooner  of  80  tons  was  provided  as  the  principal  ten- 
der. Stone-lighters  of  40  tons  were  also  provided  for  the  con- 
veyance of  materials  ; and  three  praam  boats,  each  capable  of 
carrying  abcut  10  tons  upon  deek.  These  last  were  employed 
for  removing  the  stones  from  the  lighters  anchored  off  the  rock 
to  the  wharfs  and  cranes  on  the  rock.  They  were  doubly  forti- 
fied by  a water-tight  ceiling,  or  lining,  in  case  of  damage  by 
being  grounded  upon  the  rock,  and  were  farther  prepared  for 
the  worst  by  a number  of  empty  casks,  which  were  stowed 
under  deck,  and  were  of  themselves  capable  of  keeping  the 
praams  afloat.  There  were  also  several  attending  boats  for 
transporting  the  artificers  from  the  tender  to  the  rock,  and  one 
nf  them  was  fitted  up  as  a life-boat  apon  Gratehead’s  principle. 
The  moorings  of  the  various  craft  consisted  of  chains,  with 
cast-iron  mushroom  anchors,  admirably  adapted  to  the  situ- 
ation. Tracks  of  iron  railways  were  laid  upon  one  level,  along 
the  rough  and  uneven  surface  of  the  rock,  on  which  the  great 
blocks  of  sloue  were  wheeled  upon  waggons  also  constructed 


chiefly  of  cast-iron.  The  little  wharfs  were  provided  with 
cranes  adapted  to  the  peculiarities  of  the  respective  situations. 
A descriptive  account  is  given  by  Mr.  Stevenson,  in  his  work, 
of  the  various  cranes,  sling-carts,  stone-jack,  winch- machine, 
and  Lewis-hat  for  quarrjing  purposes,  of  the  moulds  for  stone- 
cutters, pumps,  and  other  machinery,  in  a detailed  manner, 
extremely  interesting  to  the  engineer  and  the  architect. 

At  first,  the  whole  time  of  flood-tide  was  a period  of  leisure. 
During  such  periods,  the  amusements  to  which  the  uicn 
resorted  were  as  various  as  their  inclinations.  Some,  fond  of 
reading,  were  busily  engaged  at  tlirir  hooks;  sonic,  who  were 
more  musically  inclined,  played  the  violin  or  the  flute;  and 
others  amused  themselves  by  fishing.  The  great  eiil.  however, 
of  which  they  all  complained,  and  which  time  itself  hardly 
cured,  was  sea-sickness.  Every  nerve  was  therefore  strained 
to  erect  hair  irks  for  their  nrconimndatioo  upon  the  beams  on 
the  rock,  which  was  at  once  to  relieve  them  from  the  constant 
liability  to  siekneas,  and  from  the  danger  and  perplexity  of  the 
movements,  both  by  night  and  day,  in  boats  to  and  from 
the  rock. 

By  strenuous  and  unremitting  exertions,  the  shelter-house 
was  erected,  and  the  foundation  pit  of  the  building  prepared, 
by  the  middle  of  the  month  of  July,  in  ibis  the  second  season 
of  the  work.  The  foundation  had  the  appearance  of  a great 
circular  platform,  of  compact  red  sand-stone,  measuring  42  feet 
in  diameter,  surrounded  by  an  irregular  margin  of  rock,  rising 
from  18  indies  to  6 feel.  In  the  work-yard  at  Arbroath,  where 
the  materials  were  prepared,  each  stone  for  the  first  and 
second  courses  of  the  light-house  was  accurately  marked,  so 
that  its  relative  position  in  the  building  on  the  rock  could  at 
once  be  rceognizcd.  The  stones  were  cut  of  a dove-tail  form, 
on  a plan  similar  to  those  of  the  Kddystone  light-house.  This 
is  very  well  represented  in  fig.  ( first)  A,  which  exhibits  one 
half  of  the  second  course  of  masonry. 

The  foundation  stone  at  the  Bell  Rock  was  laid  by  Mr. 
Stevenson,  with  masonic  ceremony,  on  the  lOlh  of  July,  180H. 
About  eighty  persons  were  present,  and  if  the  situation  had 
been  eligible,  no  doubt  some  thousands  would  have  attended. 
After  this  period  the  work  went  on  with  much  alacrity,  from 
ten  to  twenty  blocks  of  stone  being  generally  laid  in  the  coarse 
of  a tide.  Owing  to  the  use  of  cranes  instead  of  the  mere 
ordinary  apparatus,  much  precision  and  facility  were  given  to 
the  operations  of  the  builders,  and  by  the  latter  end  of  Sep- 
tember the  works  were  brought  to  u conclusion  for  the  season. 
The  building  raised  to  a level  with  the  highest  part  of  the  mar- 
gin of  the  foundation-pit,  or  about  five  or  six  inches  above  the 
lower  bed  of  the  foundation  stone,  was  computed  at  388  tons 
of  stone ; consisting  of  400  blocks  connected  with  738  oaken 
trenails,  and  1216  wooden  wedges.  The  number  of  hoars  of 
low-water  work  upon  the  rock,  this  season,  was  266,  of  which 
number  only  80  were  employed  in  building.  It  was,  farther, 
highly  satisfactory  to  find  that  the  apparatus,  both  in  the  work- 
yard  at  Arbronth  and  also  the  craft  and  building  apparatus  at 
the  rock,  were  found  to  answer  every  purpose  much  beyond 
expectation.  The  operations  of  this  season,  therefore,  afforded 
the  most  flattering  prospects  of  the  practicability  of  complet- 
ing the  solid  part  of  the  building,  or  30  feet  of  the  light-house, 
in  the  course  of  another  year.  The  builders  returned  to  their 
barracks,  and  work-yard  at  Arbroath,  for  the  winter;  and,  on 
the  tender’s  entering  that  harbour,  the  artificers  were  greeted 
with  cheers  from  their  friends  and  comrades  on  shore,  who 
thronged  upon  the  quays  to  welcome  their  return.  This  sea- 
son’s success,  however,  was  chequered  with  a cross  accident, 
in  the  loss  of  a sailor  from  one  of  the  stone-lighters. 

In  the  spriog  of  18U©  the  operations  recommenced  ; and  the 
building,  during  the  course  of  this  season,  advanced  with  great 
rapidity.  The  winter  storms  had  done  no  injury ; the  whole  of 
the  courses  which  had  been  laid,  and  tie  shelter-house  itself, 
was,  in  the  third  year  from  its  erection,  remaining  qoite  secure. 
The  artificers,  from  this  tried  stability  of  the  shelter-house, 
were  rendered  more  confident,  and  more  impatient  of  tho 
trouble  and  inconvenience  attending  landing  and  re-landtng  on 
the  rock  from  the  tender : and,  therefore,  before  it  was  quite 
fitted  up  for  a barracks,  they  took  possession  of  it  through  the 
day.  One  evening,  however,  a gale  of  wind  preventing  the 
boats  front  taking  them  off,  Mr,  Peter  Logan,  and  Mr.  Fraocia 


P H A 


DICTIONARY  OP  MRCHAN1CAL  SCIENCE. 


P H A 


Wait,  two  of  the  overseer*  at  the  rock,  with  eleven  of  the  arti- 
ficers, were  necessarily  left  there  for  30  hours,  while  very  often 
the  wave*  washed  over  their  yet  imperfectly  formed  abode: 
the  mortar  gallery  below  them  was  carried  away  by  the  vio- 
lence of  the  storm,  and  one  of  the  cranes  was  broken  to  pieces. 
Hitherto  the  operations  of  the  builders  were  wholly  conlioed  to 
the  lower* water  work.  From  the  great  exertions,  however, 
made  by  the  shipping  department  in  supplying  materials  this 
season,  the  bnilders  were  enabled  to  lay  30  blocks  of  stone  in 
the  course  of  a tide. 

When  the  building  had  attained  the  height  of  the  ninth 
course,  the  goy  ropes  of  the  usual  description  of  beam  crane, 
became  too  upright,  and  it  was  found  necessary  to  resort  to 
other  measures.  A new  machine,  called  a Balance  Crane,  was 
therefore  put  in  preparation  for  the  use  of  the  works  next  sea- 
son. In  this,  the  uptight  shaft  was  to  he  retained  in  an  erect 
position,  by  a weight  acting  on  the  opposite  end  of  the  loaded 
beam,  which  was  thus  to  be  kept  m equilibria. 

The  light-house  now  began  to  appear  considerably  above  the 
rock  at  low-water  ; and  the  tide’s  work,  in  moderate  weather, 
extending  to  five  or  six  hours,  or  an  hour  or  two  after  the  rock 
was  under  water.  The  shelter-house  was  now  fully  occupied 
as  a barrack,  smithy,  and  mortar  gallery ; and  between  ibis 
fabric  and  the  rising  walls  of  the  light  house,  a rope  ladder  of 
communication  was  distended. 

Upon  Sunday,  the  20th  of  Angust,  this  year,  the  entire 
twenty-second  course  of  the  building,  consisting  of  SI  blocks, 
was  laid  ; after  which,  for  the  first  time,  prayers  were  read  in 
the  shelter-house,  the  whole  workmen  being  assembled  in  one 
apartment,  and  two  of  them  joining  hands  to  form  a desk  to 
support  the  Bible  during  the  service.  On  the  2dth  of  this 
month,  the  building  operations  were  brought  to  a conclusion 
for  the  season. 

At  the  commencement  of  the  works  in  spring,  1810.  a great 
stock  of  prepared  materials  was  in  readiness  at  Arbroath, 
excellent  sand-stone  hating  been  procured  from  Minefield 
Quarry,  on  the  Frith  of  Tay.  The  stones  for  the  cornice  and 
light-house,  front  Craigleilh,  near  Edinburgh,  were  likewise 
prepared,  and  in  readiness  for  shipping  at  Leith.  A large 
gangway  or  bridge  of  timber  had  been  prepared  during  the 
winter,  to  render  the  communication  between  the  shelter-house 
and  light-house  more  perfect,  than  by  means  of  the  rope  lad- 
der ; and  which  was  calculated  to  be  of  great  use  for  raising 
the  materials  upon  the  building. 

The  first  circumstance  attended  to,  in  commencing  tbe  ope- 
rations of  this  season,  was  to  fix  upon  the  proper  situation  for 
the  door  of  the  light- house  ; and  the  heaviest  seas  being  deter- 
mined to  be  from  the  north-east,  the  door  was  laid  off  towards 
the  south-west.  The  first  cargo  of  stones  was  brought  to  the 
rock  about  the  middle  of  May;  and  from  the  very  complete 
and  systematic  arrangement  of  the  works,  the  building  ope- 
rations were  brought  to  a close  during  the  month  of  August, 
without  any  material  obstacle  having  been  experienced.  This 
increased  facility  in  building  was  ascribed  partly  to  tlte  expe- 
rience acquired  by  practice  daring  former  seasons,  and  partly 
to  the  admirable  adaptation  of  the  balance  crane,  formerly 
mentioned,  for  laying  the  stones  on  their  places  upon  the 
building-  The  works  were,  however,  occasionally  interrupted, 
by  the  shipping  being  dispersed  in  gales  of  wind,  when  they 
were  sometimes  driven  upwards  of  forty  miles  from  their  sta- 
tion. At  surh  times,  the  artificers  were  closely  cooped  up  in 
their  barrack  npon  tbe  rook,  in  a state  of  painful  inactivity, 
and  often  with  prospects  very  forlorn.  It  is  certainly  not  a 
little  remarkable,  that  in  the  course  of  their  extensive  opera- 
tions, not  a single  stone  was  lost,  or  even  so  damaged  as  to  be 
rendered  unfit  for  the  building,  notwithstanding  the  numerous 
changes  and  shiftings  from  hand  to  hand,  which  each  stone 
underwent  before  it  was  finally  laid  with  mortar.  In  some 
instances,  indeed,  blocks  of  stone  were  lifted  from  their  beds 
by  the  run  of  the  sea ; but  none  were  carried  entirety  nwnv. 

In  the  engravings,  we  have  given  an  elevation,  plan,  section, 
and  details  of  the  light-house.  The  lower  courses  of  stones 
were  (renalled  and  wedged  together  with  oak  timber  to  the 
height  of  upwards  of  forty  feet,  or  throughout  the  solid  part  of 
the  building.  At  the  stone  staircase,  leading  from  the  door  to 
tbe  first  floor,  the  walls  are  of  the  medium  thickness  of  about 
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seven  feet;  this  thickness  gradually  diminishes  upwards,  till, 
onder  the  cornice  of  the  building,  it  extends  only  to  18  inches. 
The  stones  of  the  walls  of  the  several  apartments  are  connected 
at  the  ends  with  dove-tail  joints,  Instead  of  square  joggles,  as 
in  the  solid,  and  in  the  staircase.  The  floors  arc  constructed 
in  a manner  which  adds  much  to  the  bond  or  union  of  the 
fabric.  Instead  of  being  arched,  which  would  have  given  a 
tendency  or  pressure  outwards,  cn  the  walls,  the  floors  are 
formed  of  long  stones,  radiating  from  the  centre  of  the  respec- 
tive apartments,  and  at  tbe  same  time,  forming  a course  of  the 
outward  wall  of  tbe  building ; these  floor  stones  are  also 
joggled  sidewise,  and,  upon  the  whole,  form  a complete  girth 
at  each  story.  This  is  very  well  seen  in  figures  K and  H. 
In  this  manner,  the  pressure  of  the  floors  upon  the  walls  is 
rendered  perpendicular,  while  the  side  joggles  resemble  the 
grove  and  feather  in  carpentry,  exemplified  in  figs.  I>,  E,  and 
F.  In  the  stranger’s  room,  or  library,  the  roof  takes  an  arched 
form,  but  the  curve  is  cot  only  upon  the  interior  ends  of  ills 
stones  of  the  cornice,  the  several  courses  of  which  it  is  com- 
posed being  all  laid  upon  level  beds.  This  is  seen  in  tig.  2. 

Towards  the  latter  end  of  August,  the  masonry  was  com- 
pleted. and  tlio  operations  of  erecting  the  light-room  com- 
menced. The  sbcltcr-liou.se,  which  had  hitherto  been  crowded 
by  more  than  30  persons,  during  the  summer,  wax  now  more 
thinly  peopled.  Towards  the  end  of  the  month  of  October,  the 
balance  crane,  and  the  bridge  of  communication  were  dis- 
mantled; the  former  was  no  longer  necessary,  and  in  place  of 
the  latter  the  rope  ladder  was  again  distended  ; the  shelter- 
house  being  still  occupied  as  the  place  of  accommodation  for 
the  artificers  employed  in  fitting  up  the  light-roof  and  reflect- 
ing apparatus  ; seen  in  figs.  2,  and  K.  In  (he  month  of  Decem- 
ber the  keepers  took  possession  of  the  light-house : about  the 
middle  of  that  month,  the  whole  apparatus  and  stores,  having 
been  safely  landed  and  lodged  in  the  house,  the  light  was 
advertised  for  exhibition  on  the  1st  of  February,  1811.  On  the 
afternoon  of  that  day,  it  was  accordingly  exhibited;  and  the 
floating  light  was  extinguished,  as  being  no  longer  necessary. 

Since  the  completion  of  the  light-house,  the  shelter-house 
has  been  removed,  and  also  part  of  the  iron  railways,  leaving 
only  soch  tracks  of  them  upon  the  rock,  as  were  thought 
necessary  for  landing  the  stores,  and  communicating  with  the 
light-house.  Instead  of  n rope  ladder,  the  communication 
between  tbe  rock  and  the  entrance  door,  a height  of  about  30 
feet  was  also  formed  by  a brazen  stair,  which  answered  also 
for  part  of  a thunder  rod,  and  facilitated  the  raising  of  llm  stair, 
by  a peculiar  sort  of  crane  adapted  to  the  purpose.  The  for- 
tunate position  of  the  entrance  door  rendering  it  seldom  neces- 
sary to  shut  it  in  summer,  an  inner  door  of  brass  has  been  hung, 
which  is  found  to  be  a great  convcniency  to  the  inmates.  Dur- 
ing storms,  when  their  double  doors,  donblc  windows,  and 
storm  shutters,  are  closed,  tbe  light-keepers  mention  that  they 
occasionally  feel  a tremor  in  the  building,  fiont  the  shocks  of 
the  sea,  but  that  all  is  quiet  within,  and  they  hear  nothing  of 
the  dashing  and  roaring  noise  of  the  sea. 

We  shall  now  proceed  to  describe  the  details  of  the  work  ns 
represented  in  the  various  engravings  on  the  plate: — 

Fig.  ( second ) A,  tbe  shelter-house  used  ns  a barrack,  con- 
sisted of  several  stories,  viz. 

Fig.  (second)  B,  is  the  lower  floor,  or  a gallery  in  which  the 
smiths  and  mortar-makers  latterly  worked,  with  the  position  of 
the  bellows,  anvil,  hearth,  lime  tubs,  and  mortar  casks. 

Fig.  (second)  C,  represents  the  second  floor  of  the  cooking- 
room.  the  caboose  or  hearth,  chimney,  provision  casks,  and  the 
life-boat  suspended  by  davits  from  the  principal  beams  of  the 
shelter-house. 

Fig.  (first)  D,  is  tbe  ground  plan  of  the  fourth  floor,  in  which 
the  workmen  resided;  the  five  parallelograms  shew  the  posi- 
tion of  the  beds,  which  were  also  ranged  in  five  heights,  except- 
ing at  the  man-hole  or  place  of  entrance,  where  were  only  three. 

Fig.  (first ) E,  is  tlio  third  floor,  or  foreman  and  engineer's 
cabins.  Here  also  Ihdr  assistants  resided. 

Fig.  (first)  F.  represents  one  of  the  principal  beams  cat 
across  at  the  clasp-platc,  and  the  great  iron  stanchions  and 
spear  bolts  that  bound  the  whole  together. 

Fig.  (first)  G,  represents  part  of  one  of  the  beams  of  tbe 
shelter-house  connected  with  the  great  stanchions,  wiib  it* 


800 


P II  A 


DICTIONARY  OF  MECHANICAL  SCIENCE. 


P II  I 


bolls,  which  were  fitted  on  each  side  of  the  beam  ; the  clasp-  | 
plates  and  spear  bolts  that  bound  the  whole,  and  fixed  it  to  the 
rock.aie  plainly  marked. 

Fig.  ( first)  H.  is  an  enlarged  view  of  two  of  the  bracing 
chains,  with  their  lightening  shackle  meeting  in  a strong  ring 
attached  to  the  massive  iron  baits  sunk  into  the  rock  about  *20 
inches,  and  wedged  with  timber. 

Fig.  1,  is  an  outside  view  of  the  Bell  Rock  Light-house. 

Fig.  2,  is  an  entire  section  of  the  Pharos  or  Light-house, 
exhibiting  its  various  stories  and  apartments,  as  represented 
in  the  following  diagrams. 

The  literal  A,  B,  C,  I),  E,  F,  G,  H,  K,  are  enlarged  views 
of  the  several  parts  of  the  Pharos  just  now  described. 

Fig.  ( Jirtt ) A,  representing  the  first  entire  course  of  the 
masonry,  measures  42  feet  in  diameter.  The  dove-tailed 
method  of  connecting  the  solid  part  of  the  Pharos  here 
delineated  extends  to  the  height  of  the  entrance  duor. 

Fig.  (Jirtt)  H,  the  twenty-seventh  course  and  first  of  the 
staircase,  measures  0 feet  4 inches  in  diameter,  within  the 
walls,  and  10  feet  8 inches  over  the  walls.  This  course  is  ele- 
vated 32  feet  8 inches  above  the  rock  at  (he  foundation  of  the 
first  stone. 

Fig.  (Jirtt)  C.  the  thirty-ninth  course  of  the  building  and 
first  of  the  provision  store-room,  is  46  feet  II  inches  above  the 
foundation;  11  feet  0 inches  diameter  within  walls;  1H  feet 
over  walls ; and  from  the  floor  to  the  roof,  the  height  is  H feet 
7 inches. 

. Fig.  (second)  I>.  is  a plan  of  the  floor  of  the  light,  or  oil  room 
store,  being  the  forty-eighth  course,  which  is  66  feet  10  inches 
above  the  foundation.  This  apartment,  within  walls,  measures 
11  feel  10  inches;  over  walls,  10  feet  10  inches ; and  its  height 
is  8 feet  7 inches. 

Fig.  (second)  E,  being  the  kitchen  floor,  forms  the  fifty-seventh 
course,  which  is  elcvaicd  66  feet  8 inches  above  the  foundation. 
This  room  is  11  feet  II  inches  in  diameter  within,  over  all  10 
feet ; and  its  ceiling  is  8 feet  0 inches  high. 

Fig.  (second)  F,  is  the  bed  room  floor,  or  Ihe  sixty-sixth 
course  of  the  building,  and  is  elevated  76  feet  8 inches  above 
the  foundation.  It  measures  11  feet  lift  inches  diameter,  and 
over  all  15)  feet.  The  walls  are  9 feet  in  height. 

Fig.  (second)  G,  the  next  in  order,  is  the  floor  of  Ihe  library 
or  stranger's  room,  86  feet  II  inches  above  the  foundation. 
Its  diameter  within  12  feet,  over  walls  16  feet,  and  the  height 
of  the  roof  at  the  centre,  is  II  feet  1 inch. 

Fig.  (second)  H,  the  light  room  and  balcony  floor,  or  86lh 
course  of  the  building,  which  is  elevated  97  feet  9 inches  above 
the  foundation,  measures  11  feet  in  diameter  within,  and 
13  feet  6 inches  over  walls.  The  stones  of  the  floor  of  this 
apartment,  as  will  be  observed  in  the  engraving,  extend  from 
the  centre  stone  to  the  circumference  of  the  balcony,  varying 
from  7 feet  to  7 feet  6 inches  In  length.  The  parapet  wail  of 
the  light  room  has  its  outward  face  octagonal,  but  is  worked 
circular  within.  The  light  room  measures  from  the  floor  to  the 
top  of  the  stone  work,  or  sole  of  the  glazed  sash  frames,  6 feet. 

Fig.  K,  is  a plan  of  the  lantern,  shewing  the  position  of  the 
trimming  path,  and  reflector  frame.  The  height  of  the  pharos 
from  the  foundation  to  the  sill  of  the  sash  frame,  is  102  feet 
6 inches,  and  from  thence  to  the  lining  of  the  cupola,  13  feet 
4 inches. 

The  net  cost  of  the  Bell  Rock  Light  (louse,  and  ulterior  works 
connected  with  that  establishment,  was  £61,331.  9s.  2d.  There 
were  2,083,446  tons  of  granite  and  sandstone  used  in  the  con- 
struction ; 13cubio  feet  of  granite,  and  14  cubic  feet  of  sand- 
stone, were  allowed  to  the  ton  ; 204  barrels  of  sand  ; 377  bar- 
rels of  lime  ; 266  barrels  of  pozxolano  ; 6586  wedges  of  oak,  io 
pairs  ; 4065  oak  trenails  ; 460 sandstone  joggles;  21,698 cubic 
feet  of  sandstone,  and  6932  cubic  feet  of  granite. 

PHASEOLl.1S,  Kidney  Bean,  a genus  of  the  diadelphia  de- 
candria  class  of  plants,  the  corolla  whereof  is  papilionaceus, 
the  vexillum  is  cordatcd,  obtuse,  cmarginated,  and  reclined 
with  reflex  sides  ; the  ala*  are  roundish,  of  the  same  length  with 
the  vexillum,  and  stand  upon  long  ungues ; the  carina  is  narrow, 
mid  revolves  spirally  in  a contrary  direction  to  the  sun  ; the 
fiuit  is  a long,  straight,  coriaceous,  and  obtuse  pod  ; the  seeds 
nrc  oblong,  compressed,  and  kidacy-shaped.  Theie  are  21 
species- 


PHASES,  in  Astronomy,  denote  the  various  appearances  ol 
the  moon  at  different  ages,  being  at  oue  time  a crescent,  then 
a semicircle,  then  gibbous,  and  lastly  full ; after  which,  the 
same  phases  return  again  in  the  same  order.  Venus  and 
Mercury  have  the  same  phases  as  the  moon,  and  Mars  par- 
takes of  them,  in  some  measure,  being  at  times  gibbous  ; the 
same  must  also  have  place  in  a less  degree  with  the  other  supe- 
rior planets.  The  same  term  is  also  applied  to  denote  tho 
appearance  of  the  moon  or  sun  when  eclipsed. 

PHA8IANUS,  the  Pheasant,  in  Natural  History,  a genus  of 
birds  of  the  order  Gallirur.  Generic  character : bill  short, 
strong,  and  convex  ; head  covered  in  some  degree  with  carun- 
culated  flesh  ; legs  generally  with  spurs.  There  arc  ten  species. 
P.  gattus,  or  the  wild  pheasnnt,  inhabits  the  forests  of  India, 
and  has  been  seen,  indeed,  by  navigators  in  almost  all  the 
Indian  and  South  Sea  islands.  This  is  the  undoubted  origin  of 
all  the  domestic  varieties  throughout  Europe,  of  which  we  shall 
notice  the  following: — P.  gallus,  or  the  dunghill  cock.  The 
most  interesting  animal  under  this  variety  is  the  game  cock, 
which  is  found  in  greater  perfection  of  vigour  and  courage  in 
England  than  in  any  other  country ; and  the  irascibility  and 
jealousy  of  which  has,  in  almost  all  ages,  occasioned  it  to  be 
employed  in  the  sanguinary  diversion  of  cockfighting. 

PHENOMENON,  is  strictly  an  appearance,  but  more  com- 
monly confined  to  those  only  of  an  extraordinary  nature,  parti- 
cularly as  relating  to  the  heavens,  or  heavenly  bodies;  as 
comets,  meteors,  shooting  stars.  Sec.  We  also  speak  of  the 
phenomenon  of  the  magnet,  of  electricity,  See. 

PHILOLOGY,  a science,  or  rather  assemblage  of  several 
sciences,  consisting  of  grammar,  rhetoric,  poetry,  antiquities, 
history,  and  criticism. 

PHILOSOPHER,  a person  well  versed  in  philosophy,  or  one 
who  makes  profession  of,  or  applies  himself  to  the  study  of, 
those  sciences. 

PHILOSOPHY,  the  knowledge  or  study  of  nature  or  mora- 
lity, founded  on  reason  and  experience,  the  word  originally 
implying  a tare  of  tcitdom.  The  only  part  of  philosophy,  how- 
ever, which  belongs  to  a work  of  this  Lind,  is  that  which  is 
called  natural  or  experimental  philosophy,  and  which  may  be 
generally  defined  that  branch  of  science  which  derives  its  data 
from  experiments  and  observations,  on  which  the  whole  system 
is  supported,  as  is  that  of  geometry  upon  axioms  and  definitions. 

Katunl  Philosoihy,  is  the  science  that  unfolds  those  gene- 
ral principles  which  connect  the  events  of  the  material  world. 
It  assumes  as  a basis,  the  constancy  and  permanence  of  the 
actual  state  of  things.  The  appearances  which  present  them- 
selves to  our  observations,  are  called  phenomena ; and  the  com- 
mon relations  which  pervade  these  phenomena,  are  termed 
laws.  The  business  of  the  natural  philosopher  is  to  ascend 
patiently  from  effects  to  causes,  till  he  approaches  the  fountain 
of  all  power  and  intelligence ; and  from  that  eminence  again  to 
descend,  and  trace  the  lengthened  chain  of  consequences.  This 
double  mode  of  procedure  corresponds  to  the  analysis  and 
synthesis  of  the  ancient  Greek  geometry.  The  analysis,  or 
investigation  of  physical  facts,  is  conducted,  either  by  observa- 
tion, or  by  experiment.  Observation  is  the  close  inspection,  and 
attentive  examination,  of  those  phenomena  which  ariae  in  the 
course  of  nature.  Experiment,  as  the  term  implies,  consists  in  a 
sort  of  trial  or  artificial  selection  and  combination  of  circum- 
stances, for  the  purpose  of  searching  after  remote  results.  The 
main  object  of  the  philosopher  is  always  to  separate  the  various 
effects  which  arc  blended  together  io  tho  ordinary  concurrence 
of  events.  The  primary  facts  being  once  detected  from  close 
observation,  or  delicate  experiment,  the  synthetical  deduction 
can  be  safely  pursued  by  Ihe  exercise  of  a sober  and  cautions 
logic.  But  the  roost  important  instrument,  in  forwarding  this 
process  of  combination,  is  geometry,  to  which  indeed  we  are 
indebted  for  whatever  is  most  valuable  in  physical  science. 
The  most  satisfactory  mode  of  proceeding  in  the  exposition  of 
the  phenomena,  is  to  consider  bodies  as  (1)  in  a state  of  rest, 
and  (2)  in  a state  of  motion.  The  essential  properties  which 
belong  to  each  distinct  body,  form  a branch  of  science  that  may 
be  termed  Somatology,  but  which  has  hitherto  been  styled  incor- 
rectly Corpuscular  Philosophy. 

A course  of  natural  philosophy  may  be  properly  distributed 
under  twelve  distinct  beads : — 
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1.  Somatolgy,  which  includes  the  exposition  of  the  general 
ptopei tics  of  bodies,  essential  to  their  separate  existence. 

2.  Statics,  which  explains  the  equilibrium  of  bodies,  result- 
ing from  their  mutual  action,  or  from  combined  pressure  and 
divellcncc. 

3.  Phoronomict , or  Dynamics,  which  explores  the  laws  of 
motion,  and  traces  the  Dux  of  changes  produced  by  the  appli- 
cation of  force. 

4.  Physical  Astronomy,  which  is  the  extension  of  dynamics, 
to  develop  the  great  phenomena  of  the  heavens.  It  explains 
the  figures  and  motions  of  the  planets,  and  deduces  their 
various  effects. 

5.  Mechanics,  in  which  the  principles  of  dynamics  descend 
to  improve  the  vulgar  arts,  and  to  explain  the  composition  and 
arrangement  of  the  various  machines  contrived  to  assist  the 
labour  of  man. 

C.  Hydrostatics,  which  consists  in  the  application  of  the  prin- 
ciples of  statics  to  explain  the  equilibrium  of  liquids  or  of 
fluids  in  general.  It  treats  also  of  the  construction  of  works 
depending  on  such  properties. 

7.  Hydrodynamics,  or  Hydraulics,  which  consists  in  applying 
dynamics  to  the  motion  of  liquids.  It  consequently  investi- 
gates the  construction  and  performance  of  the  various  engines 
employed  to  raise  water,  or  which  are  driven  by  the  impulsion 
of  that  fluid. 

H.  Pneumatics,  includes  the  application  of  statics  and  dyna- 
mics to  air  and  other  gaseous  fluids.  It  explains  the  constitu- 
tion, the  operations,  and  general  phenomena,  of  our  atmosphere. 

».  Photcmomics,  which  treats  of  the  properties  and  operations 
of  light. 

10.  Pyronomict , which  explores  the  properties  and  operations 
of  beat. 

11.  Magnetism , which  investigates  the  properties  of  the  load- 
stone, and  their  application  to  the  suspeuded  needle. 

12.  Electricity,  which  explains  all  the  brilliant  phenomena 
derived  from  those  first  produced  by  the  rubbing  of  amber. 

Such  appears  to  be  the  systematic  arrangement  of  those  sub- 
divisions; but  it  will  admit  of  being  conveniently  modified, 
according  to  the  taste  or  judgment  of  philosophers. 

PHLEGM,  or  Watfr,  in  the  animal  economy,  is  considered 
an  elemcotary  body,  the  characters  of  which  are  fluidity,  insi- 
pidity, and  volatility. 

PHLEUM  Nodosum.  (Bulbous  Cat's-Tail-Grass.)  This 
grows  very  frequently  in  dry  thin  soils,  where  it  maintains 
itself  against  the  parching  sun  by  its  bulbous  roots,  which  lie 
dormant  for  a considerable  time,  but  grow  again  very  readily 
when  the  wet  weather  sets  in, — a curious  circumstance,  which 
gives  us  nn  ample  proof  of  the  wise  contrivance  of  the  great 
Author  of  nature,  to  fertilise  all  kinds  of  soil  for  the  benefit  of 
his  creatures  here  below.  There  is  another  instance  of  this  in 
the  Poa  bulbosa.  Bulbous  meadow-grass,  which  grows  on  the 
Steinc  at  Brighton,  and  which,  after  being  kept  in  papers  two 
years  out  of  ground,  has  vegetated  afterwards. 

PHLOAS,  a genus  of  vermes  tcsiacen.  The  inhabitants  of 
Ibis  genus  perforate  clay,  spongy  stones  and  wood,  while  in  the 
younger  state,  and  they  increase  in  size,  enlarge  their  habitation 
within,  and  thus  become  imprisoned.  They  contain  a phospho- 
rus liquor,  of  great  brilliancy  in  the  dark,  and  which  illuminates 
whatever  it  touches.  There  are  12  species. 

PI10CA,  the  Seal,  in  Natural  History,  a genus  of  mammalia 
of  the  order  fera*.  There  are  nineteen  species,  of  which  we  shall 
notice  the  following: — The  common  seal,  or  sea-calf,  found  on 
the  sea  coasts  of  cold  regions,  both  to  the  north  and  sooth,  often 
in  extreme  abundance,  and  generally  about  five  feet  in  length, 
closely  covered  with  short  hair.  They  swim  with  great  vigour 
and  rapidity,  and  subsist  on  various  kinds  of  fish,  which  they 
are  often  observed  to  porsne  within  a short  distance  from  the 
shore.  They  possess  no  inconsiderable  sagacity,  and  may 
without  much  diBculty,  if  taken  young,  be  familiarized  to  their 
keepers,  and  instructed  in  various  gesticulations.  They  are 
supposed  to  attain  great  longevity.  The  female  is  particularly 
attentive  to  her  young,  and  scarcely  ever  produces  more  than 
two  at  a birth,  which,  after  being  suckled  a fortnight  on  the 
shore,  where  they  are  always  born,  are  conducted  to  (be  water, 
and  taught  by  their  dam  the  means  of  defence  and  subsistence; 
and  when  they  are  fatigued  by  tbeir  excursions,  are  relieved 
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by  being  taken  on  her  back.  They  distinguish  her  voice,  and 
attend  at  her  call.  The  flesh  of  seals  is  somclimes  eaten,  but 
they  are  almost  always  destroyed  for  their  oil  and  skins.  The 
latter  are  manufactured  into  viry  valuable  leather,  aud  the 
former  arc  serviceable  in  a vast  variety  of  manufactures.  The 
nrrinu  seal  grow  s to  the  length  of  eight  feet,  and  to  the  weight  of 
a hundred  pounds.  These  are  found  in  vast  abundance  in  tbc 
islands  between  America  and  Kamtscbatka,  from  June  till 
September,  when  they  return  to  the  Asiaticor  American  shores. 
They  are  extremely  strong,  surviving  wounds  and  lacerations 
which  almost  instantly  destroy  life  in  other  animals,  for  days, 
and  even  weeks.  They  may  be  observed  not  merely  by  hun- 
dreds, but  by  thousands, on  the  shore;  each  male  surrounded 
by  bis  females,  from  eight  to  fifty,  and  his  offspring  amounting 
frequently  to  more  than  that  number.  Each  family  is  preserved 
separate  from  every  other.  The  ursino  seals  are  extremely  fat 
aud  indolent,  and  remain  with  little  exercise,  or  even  motion, 
for  months  together  upon  the  shore.  This  harmless  seal  has 
been  frequently  mistaken  for  the  fabled  mermaid. 

PHtENICOPTEROS,  the  Flamingo , in  Naturr.1  History,  a 
genus  of  birds  of  the  order  grails*.  The  common  flamingo,  the 
only  species  noticed  by  Latham,  is  nearly  of  thosizeof  a goose, 
and  upwards  of  four  feet  long.  When  mature  in  plnmagc,  these 
birds  are  all  over  of  the  most  deep  and  beautiful  scarlet : but 
this  maturity  they  never  acquire  till  their  third  year.  They 
arc  found  in  France,  Spain,  and  Italy,  in  Syria,  and  in  Persia, 
but  more  frequently  than  any  where  else,  on  the  coast  of  Africa, 
downwards  to  the  Cape.  They  build  their  nest  of  mud,  in  the 
shape  of  a hillock,  and  in  a cavity  on  the  top  of  it  the  female 
deposits  two  while  eggs,  on  which  she  sits,  having  her  legs 
stretched  out,  one  each  side  of  the  hillock. 

PHCENIX,  the  great  palm  or  date  tree,  a genus  of  plants  of 
the  order  palms.  There  is  only  one  aperies,  vis.  the  dacty- 
lifcra,  or  common  date  tree,  a native  of  Africa  and  the  eastern 
countries,  where  it  grows  to  60,  00,  and  100  feet  high. 

PIICENIX,  in  Astronomy.  Our  astronomers  have  probably 
given  this  constellation  the  name  of  Phoenix,  after  the  exam- 
ple df  the  Arabians,  who  were  acquainted  with  it  under  the 
appellation  of  the  Oriflin.  or  Eagle,  from  the  most  remote  anti- 
quity. These  people  adored  an  idol  under  (be  form  of  an  eagle, 
and  according  to  Hyde,  {Hist.  Vet.  Pers.)  this  eagle  was  one  of 
the  celestial  signs.  The  brilliant  star  called  Achemar.  beside 
this  astcrism,  is  distinctly  visible  daring  the  summer  months  tit 
Arabia,  whence  the  Phoenix  was  fabled  to  come.  Erasmus 
says  the  Phoenix  was  the  symbol  of  the  year,  or  of  the  annual 
revolution;  and  to  the  Egyptians  this  constellation  rose,  as  it 
were,  from  Arabia,  shortly  before  tbo  commencement  of  their 
sacred  year. 

PHONICS,  the  same  as  Acoustics. 

PHOSPHATS,  salts  formed  by  the  phosphoric  acid,  with 
the  alkalies,  earths,  and  metallic  oxides.  The  phospbats  at 
present  known  amount  to  twelve  ; two  of  which  are  triple  salts. 

PHOSPHITES,  salts  formed  with  the  phosphorous  acid 
united  to  the  earths,  alkalies,  and  metallic  oxides. 

PHOSPHORIC  ACID.  The  base  of  this  acid,  or  the  acid 
itself,  abounds  in  the  mineral,  vegetable,  and  animal  kingdoms. 
In  the  mineral  kingdom  it  is  found  in  combination  with  lead, 
in  the  green  lead  ore;  with  iron,  in  the  bog  ores  whieh  afford 
cold-short  iron  ; and  more  especially  with  calcareous  earth  in 
several  kinds  of  atone.  Whole  mountains  in  the  province  of 
Estremadura,  in  Spain,  are  composed  of  this  combination  of 
phosphoric  acid  and  lime.  In  the  animal  kingdom  it  is  found 
In  almost  every  part  of  the  bodies  of  animals  whieh  are  not 
considerably  volatile.  There  is  not.  in  all  probability,  any  part 
of  these  organized  beings  which  is  free  from  iL  It  bas  been 
obtained  from  blood,  flesh,  both  of  land  and  water  animals; 
from  cheese  ; and  it  exists  in  large  quantities  in  bones,  com- 
bined in  calcareous  earth.  Urine  contains  it  not  only  in  a dis- 
engaged state,  but  also  combined  with  ammonia. 

PHOSPHOROUS  ACII)  is  prepared  by  exposing  phospho- 
rus during  some  weeks  to  the  ordinary  temperature  of  the 
atmosphere.  Even  in  winter  the  phosphorus  undergoes  aslowr 
combustion,  and  is  gradually  changed  into  a liquid  acid.  For 
this  purpose  it  is  usual  to  put  small  pieces  of  pbosphoras  on 
tbc  inclined  side  of  a glass  funnel,  through  which  the  liquor 
which  is  formed  drops  into  the  bottle  placed  to  receive  it.  From 
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• n ounce  of  phosphorus  about  three  ounces  of  acid  liquid  may 
be  thus  prepared. 

PHOSPHORL'S.  a substance  which  shines  by  its  own  light. 
The  discovery  of  this  singular  substance  was  accidentally  made 
in  1077.  bjr  an  alchemist  of  Hamburgh,  named  Brandt,  when  he 
was  engaged  in  searching  for  the  philosopher's  stone.  Kunkel, 
another  chemist,  who  had  seen  the  new  product,  associated 
himself  with  one  of  his  friends,  named  Krafft,  to  purchase  the 
secret  of  its  preparation ; but  the  latter  deceiving  his  friend, 
made  the  purchase  for  himself,  and  refused  to  communicate  it. 
Kunkel.  who  at  this  time  knew  nothing  further  of  its  prepara- 
tion. than  that  it  was  obtained  by  certain  processes  from  urine, 
undertook  the  task,  and  succeeded.  It  is  on  this  account  that 
the  substance  long  went  under  the  name  of  Kunkel'*  phos- 
phorus. Mr.  Boyle  is  also  considered  as  one  of  the  discoverers 
of  phosphorus.  He  communicated  the  secret  of  the  process  for 
preparing  it,  to  the  Royal  Society  of  Landon,  in  1080.  It  is 
asserted  indeed  by  Krafft,  that  he  discovered  the  secret  to  Mr. 
Boyle,  having,  in  the  year  1678,  carried  a small  piece  of  it  Id 
London,  to  shew  it  to  the  royal  family ; but  there  is  li  tile  probabi- 
lity that  such  a man  as  Mr.  Boyle  would  claim  the  discovery  as 
his  own,  and  communicate  it  to  the  Royal  Society,  if  this  had 
been  the  case.  Mr.  Boyle  communicated  the  process  to  God- 
frey Hankwitz,  an  apothecary  of  London,  who  for  many  years 
supplied  Europe  with  phosphorus.  Bird  hence  It  went  under  the 
name  of  English  phosphorus.  In  the  year  1774,  the  Swedish 
chemists,  Gabn  and  Schcelc,  made  the  important  discovery, 
that  phosphorus  is  contained  in  the  bones  of  animals,  and  they 
improved  the  processes  for  procuring  it.  The  most  convenient 
process  for  obtaining  phosphorus,  seems  to  he  that  recom- 
mended by  Fourcroy  and  Vaui|uclin,  which  wc  shall  transcribe. 
Take  a quantity  of  burnt  bones,  and  reduce  them  to  powder. 
Put  100  parts  of  this  powder  into  a porcelain  or  stone-waro 
bason,  and  dilute  it  with  four  times  its  weight  of  water.  Forty 
parts  of  sulphuric  acid  arc  then  to  be  added  in  small  portions, 
taking  care  to  stir  the  mixture  after  the  addition  of  every  por. 
lion.  A violent  effervescence  lakes  place,  and  a errat  quantity 
of  air  is  disengaged.  Let  the  mixture  remain  fur  twenty-four 
hours,  stirring  it  occasionally  to  expose  every  part  of  the  pow- 
der to  the  action  of  the  acid.  Tiic  burnt  bones  consists  of  tho 
phosphoric  acid  and  lime,  but  the  sulphuiic  acid  has  a greater 
affinity  for  the  lime  than  the  phosphoric  ucid.  The  action  of 
the  sulphuric  acid  uniting  with  the  lime,  and  the  separation  of 
the  phosphoric  acid,  occasion  the  effervescence.  The  sulphuric 
acid  and  the  lime  combine  together,  being  insoluble,  and  fall 
to  the  bottom.  Pour  the  whole  mixture  on  a cloth  filter,  so 
that  the  liquid  part,  which  is  to  he  received  in  a porcelain 
vessel,  tub v pass  through.  A white  powder,  which  is  the  inso- 
luble sulphate  of  lime,  remains  on  the  filter.  After  this  has 
been  repeatedly  washed  with  water,  it  may  be  thrown  away  ; 
but  the  water  is  to  be  added  to  that  part  of  the  liquid  which 
passed  through  the  filter.  Take  a solution  of  sugar  of  lead  in 
water,  and  pour  it  gradually  into  the  liquid  in  the  porcelain 
hasun.  A white  powder  Tails  to  the  bottom,  and  the  sugar  of 
lead  must  be  added  so  long  as  any  precipitation  takes  place. 
The  w hole  is  again  to  be  poured  upon  a filter,  and  the  white 
powder  which  remr.iu*,  is  to  he  well  washed  and  dried.  The 
dried  powder  is  then  to  be  mixed  with  one-sixth  of  its  weight 
of  charcoal  powder.  Put  this  mixture  into  au  earthenware 
retort,  and  place  it  in  a sand  bath,  with  the  beak  plunged  into 
a vessel  of  water.  Apply  heat,  and  let  it  be  gradually  in- 
creased till  the  retort  becomes  red-hot.  As  the  heat  increases, 
nir-hubbles  rush  in  abundance  through  the  beak  of  the  retort, 
some  of  which  are  inflamed  when  they  come  in  contact  with  the 
air  at  tho  surface  of  the  water.  A substance  at  last  drops  out 
similar  to  melted  wax,  which  congeals  under  the  water.  This 
is  phosphorus.  To  have  it  quite  pure,  melt  it  in  warm  water, 
and  strain  U several  limes  through  a piece  of  shamoy  leather, 
under  the  surfare  of  the  water.  To  mould  it  into  sticks,  take  a 
glass  funnel  with  a long  tube,  which  must  he  stopped  with  a 
cork.  Fill  it  with  water,  and  pul  the  phosphorus  into  it  Im- 
merse the  funnel  in  boiling  water,  and  when  the  phosphorus  is 
melted,  and  flows  into  the  tube  of  the  funnel,  then  plunge  it 
into  cold  water,  and  when  the  phosphorus  Has  become  solid 
remove  the  cork,  and  push  the  phosphorus  from  the  mould 
with  a piece  of  wood.  Thus  prepared,  it  must  be  preserved  in 


close  vessels  containing  pare  water.  When  phosphorus  ia 
perfectly  pure  it  is  semi-transparent,  and  has  the  consistence 
of  wax.  It  is  so  soft  that  it  may  be  cut  with  a knife.  It* 
specific  gravity  is  from  177  to  2-00.  It  has  an  acid  and  disa- 
greeable taste,  and  a peculiar  smell,  somewhat  resembling 
garlic.  When  a stick  of  phosphorus  is  broken,  it  exhibits  some 
appearance  of  crystallisation.  The  crystals  arc  needle-shaped, 
or  long  octahedrons  ; but  to  obtain  them  in  their  most  perfect 
state,  the  surface  of  the  phosphorus,  just  when  it  becomes 
solid,  should  he  pierced,  that  the  internal  liquid  phosphorus 
may  flow  out,  and  leave  a cavity  for  their  formation.  When 
the  phosphorus  is  exposed  to  the  light,  it  becomes  of  a reddijh 
colour,  which  appears  to  be  an  incipient  combustion.  It  is, 
therefore,  necessary  to  preserve  it  in  a dark  place.  At  the 
temperature  of  90°  it  becomes  liquid,  ami  if  air  be  entirely  ex- 
cluded, it  cvnporntes  at  219°,  ami  boils  at  554°.  At  the  tem- 
perature of  43*  or  44°  it  gives  out  a white  smoke,  and  is  lumin- 
ous in  the  dark  : this  is  a slow  combustion  of  the  phosphorus, 
which  becomes  more  rapid  as  the  temperature  is  raised.  When 
phosphorus  is  heated  to  tho  temperature  of  148°  it  takes  Are, 
bum*  with  a bright  flame,  and  sends  out  a great  quantity  of 
white  smoke.  Phosphorus  enters  into  combination  with  oxy- 
gen,  azote,  hydrogen,  and  carbon.  Phosphorus  is  soluble  in 
oils,  and  when  thus  dissolved,  forms  what  has  been  called  liquid 
phosphorus,  which  may  he  rubbed  on  the  face  and  hands  with- 
out injury.  It  dissolves  too  in  ether,  Rnd  a very  beautiful 
experiment  consists  in  pouring  this  phosphoric  ether  in  small 
portions,  and  in  a dark  place,  on  the  surface  of  hot  water.  The 
phosphoric  matches  consists  of  phosphorus  extremely  dry, 
minutely  divided,  and  perhaps  a little  oxygenized.  The  sim- 
plest mode  of  making  them,  is  to  put  a little  phosphorus,  dried 
by  blotting  paper,  into  a small  phial ; heat  the  phial,  and  when 
the  phosphorus  is  melted  turn  it  round,  so  that  the  phosphorus 
may  adhere  to  the  sides.  Cork  the  phial  closely,  and  it  is  pre- 
pared. On  putting  a common  sulphur  match  into  a bottle,  and 
stirring  it  about,  the  phosphorus  wilt  adhere  to  the  match,  and 
will  take  fire  when  brought  out  into  the  air. 

PHOSPHURETS,  substances  formed  by  an  anion  of  the 
alkalies,  earths,  and  metallic  oxides,  with  phosphorus.  Thus 
we  have  phosphnret  of  lime,  &c. 

PHOTOMETER,  an  instrument  intended  to  indicate  the 
different  quantities  of  light,  as  in  a cloudy  or  bright  day,  or 
between  bodies  illuminated  in  different  degrees.  In  Leslie's 
photometer,  the  essential  part  is  a glass  tube  like  a reversed 
syphon,  whose  two  branches  should  be  equal  in  height,  and 
terminated  by  balls  of  equal  diameter ; one  of  the  balls  is  of 
black  enamel,  and  the  other  of  common  glass,  into  which  is 
put  some  liquid.  The  motion  of  the  liquor,  which  is  sulphuric 
acid  tinged  red  with  carmine,  is  measured  by  means  of  a 
graduation,  the  zero  is  situated  towards  the  top  of  the  branch 
that  is  terminated  by  the  enamelled  hall.  The  use  of  this  in- 
strument is  founded  upon  the  principle,  that  when  the  light  is 
absorbed  by  a body,  it  produces  a heat  proportional  to  tho 
quantity  of  absorption.  When  ihc  instrument  ia  exposed  to 
the  solar  rays,  those  rays  that  are  absorbed  by  the  dark  colour 
heat  the  interior  air,  which  causes  the  liquor  to  descend  at  first 
with  rapidity  in  the  corresponding  branch.  But  as  a part  of 
(he  heat  which  had  introduced  itself  by  means  of  the  absorp- 
tion is  dissipated  by  the  radiation,  and  as  the  difference  be- 
tween the  quantity  of  heat  lost  and  that  of  the  beat  acquired 
goes  on  diminishing,  there  will  be  a point  where,  these  two 
quantities  having  become  eqtinl,  the  instrument  will  be  sta- 
tionary, and  the  intensity  of  the  incident  light  is  then  estimated 
by  the  number  of  degrees  which  the  liquor  has  run  over.  The 
author  of  this  ingenious  instrument  has  pointed  oat  its  advan- 
tages in  determining  the  progressive  augmentation  undergone 
by  the  intensity  of  the  light,  and  the  gradation  in  a contrary 
sense  which  succeeds  to  that  progress,  both  from  the  beginning 
of  the  day  to  its  end,  and  from  the  winter  solstice  to  the  end  of 
the  succeeding  autumn.  With  the  help  of  such  an  instrument, 
one  might  also  compare  the  action  of  the  rajs  of  light  in  differ 
ent  countries,  of  which  some  dart  with  sufficient  constancy 
from  a fine  and  serene  sky,  while  others  seem  to  be  covered 
with  a veil  which  dims  and  obscures  their  lustre. 

PHYGETHLON,  in  Surgery,  a broad  but  not  much  ele- 
vated tumour,  of  ike  same  nature  with  the  bubo. 
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PHYLACTERY,  in  Antiquity,  n charm  or  amulet,  which 
being  worn,  was  supposed  to  preserve  people  from  certain 
evils,  diseases,  and  dangers. 

PHYSETER,  Cachalot,  a genus  nf  fishes  of  the  order  cote. 
Physeter  ntacrocephalus,  hlunt-liraded  each  dot.  This  w hale, 
which  is  one  of  the  largest  species,  is  scnrccly  inferior  in  size 
to  the  great  mysticctc,  often  measuring  sixty  feet  or  more  in 
length.  The  head  is  of  on  enormous  size,  constituting  more 
thau  a third  of  the  whole  animal ; the  mouth  wide,  the  upper 
lip  rounded,  thick  or  high,  and  much  broader  than  the  lower;  j 
which  is  of  a somewhat  sharpish  form,  6lting  in  a manner  into 
a longitudinal  bed  or  groove  in  the  upper.  The  teeth,  at  least 
the  visible  ones,  are  situated  only  in  (he  lower  jaw,  and  when 
the  mouth  is  closed,  are  received  into  so  many  corresponding 
holes  or  cavities  in  the  upper ; they  arc  pretty  numerous,  rather 
blunt,  and  of  a somewhat  conic  form,  with  a very  slight  bend 
or  inclination  inwards.  The  front  of  the  head  is  very  abrupt, 
descending  perpendicularly  downwards  ; and  on  its  top,  which 
ha«  been  improperly  termed  the  neck  by  some  authors,  is  an 
elevation  or  angular  prominence  containing  the  spiracle,  which 
appears  externally  simple,  but  is  double  within.  The  head  is 
distinguished  or  separated  from  the  body  by  a transverse  fur- 
row or  wrinkle.  The  eyes  are  small  and  black ; and  the  ears 
or  auditory  passages  extremely  small.  About  the  middle  of 
the  back  is  a kind  of  spurious  fin,  or  dorsal  tubercle,  of  a c»|- 
lotis  nature,  not  moveable,  or  somewhat  abrupt  or  cut  off  be- 
hind. The  tongue  is  of  the  shape  of  the  loner  jaw.  clay- 
coloured  externally,  and  of  a dull  red  wiiltin.  The  throat  is 
hut  small  in  proportion  to  the  animal.  The  body  is  cylindrical 
beyond  the  pectoral  fins,  growing  narrower  towards  the  tail. 
The  colour  of  the  whole  animal  is  black,  hut  when  advanced  in 
age  grows  whitish  beneath.  It  swims  swiftly,  and  is  said  to 
hr  a violent  enemy  to  the  squalus  enreharias,  or  whilo  shark, 
which  is  sometimes  driven  ashore  in  its  endeavours  to  escape, 
and,  according  to  Fabricins,  will  not  venture  to  approach  its 
enemy,  even  when  dead,  though  fond  of  preying  on  other  dead 
whales.  It  is  in  a vast  cavity  within  the  upper  part  of  the 
head  of  this  whale,  that  the  substance  called  spermaceti  is 
found,  which,  while  fresh  and  in  its  natural  receptacle,  is 
neatly  fluid;  but  when  exposed  to  the  air,  concretes  into 
opnko  masses:  this  substance  being  so  universally  known,. it 
becomes  unnecessary  to  describe  it  farther.  A more  curious 
uud  valuable  production,  the  origin  of  which  has  long  eluded 
the  investigation  of  naturalists,  is  obtained  from  this  animal, 
viz.  the  celebrated  perfume  called  ambergris,  which  is  found 
in  large  masses  in  the  intestines,  being  in  reality  no  other  than 
the  faeces. 

PHYSICAL,  any  thing  relating  to  physics. 

PHYSICIANS.  No  person  within  London,  nor  within 
seven  miles  of  the  same,  shall  exercise  as  a physician  or 
surgeon,  except  he  is  examined  and  approved  by  the  bishop  of 
London,  or  by  the  dean  of  St.  Paul’s,  calling  to  them  four 
doctors  of  physic,  and  for  surgery,  other  expert  persons  in  that 
faculty,  of  them  that  hare  been  approved,  upon  the  pain  of 
forfeiture  for  every  month  £6,  one  half  to  the  king  and  the 
other  half  to  any  that  will  sue.  One  ihot  lias  taken  his  degree 
of  doctor  of  physic  in  cither  of  tho  universities,  may  not  prac- 
tise in  London,  and  within  seven  miles  of  tho  same,  without 
license  from  the  college  of  physicians. 

PHYSICO  M ATM r WAT ics.  is  the  8:une  ns  mixed  mathema- 
tics, being  those  branches  of  this  science  which  investigates 
the  laws  and  actions  of  bodies,  and  their  combinations,  by 
means  of  err  la  in  data  drawn  from  observation  and  experiment. 

PHYSICS,  is  a term  denoting  the  same  as  experimental  or 
natural  philosophy  ; being  the  doctrine  of  natural  bodies,  their 
phenomena,  causes,  and  effects,  with  their  various  affections, 
motions,  and  operations. 

Experimental  Physics,  is  that  which  inquires  into  the  nature 
and  reason  of  things  by  experiments,  as  in  hydrostatics,  pneu- 
matics, optic*,  chemistry, &r. 

Mechanical  Physics,  explains  the  appearances  of  nature  rrom 
the  matter,  motion,  structure,  and  figures  of  bodies,  and  their 
several  parts,  according  to  the  established  law*  of  nature. 

PHYSIOGNOMY,  is  the  peeuliar  combination  of  features, 
wbirb  designates  the  feelings  and  dispositions  of  tho  mind. 
That  every  individual  of  the  human  race  possesses  a set  of 


distinctive  marks,  in  the  form  of  the  head  and  the  oatlines  of 
the  countenance,  is  visible  to  the  most  inattentive  observer; 
and  it  is  well  known,  that  those  marks  inscnsUdy  lead  us  to 
form  conclusion*  ns  to  the  nature  and  inclinations  of  persons 
to  whom  we  are  introduced  for  the  first  time,  which  may  some- 
time* be  correct,  hut  nro  frequently  erroneous.  Admitting 
this  fact,  n*  to  mankind  in  general,  it  will  ho  proper  to  ob- 
serve. that  however  the  study  of  physiognomy  may  be  com- 
mended and  reeotmneudcd,  it  should  be  exercised  with  great 
discretion  and  judgment,  or  very  ratal,  or,  at  least  very  dis- 
agreeable, consequences  may  bo  the  result;  Ur  it  must  hu 
remembered,  that  numerous  causes  exist  to  derange  and  dis- 
compose the  human  frame  during  infancy,  and  even  before  tho 
birth,  which  may  impress  a character  or  expression  on  the  fea- 
tures, descriptive  of  e«il  passions  that  never  existed  in  the 
mind  of  the  unfortunate  person  so  situated ; for  instance,  it 
would  be  inhuman  to  judge  of  the  soul  of  one  who  has  had  the 
vertebra*  of  his  hack  doubled,  from  the  expression  of  Ids  face, 
which  is  uniformly  that  of  peevishness  and  eonfiinicd  ill- 
nature;  nor  would  it  be  just  to  tbink  a man  capable  of  every 
kind  of  wickedness,  whose  head  and  face  bear  the  marks  ot 
malice,  through  a deformity  existing  perhaps  before  his  birth. 
Were  the  bones  incompressible  from  the  instant  they  arc 
formed,  and  the  muscles  incapable  of  being  moulded  to  their 
shape,  in  short,  did  mankind  receive  a decided  and  unalterable 
outline  from  the  Creator,  we  should  then  make  correct  conclu- 
sions from  the  beauty  or  irregularity  of  the  face.  The  aid  of 
Lavater  is  not  necessary  to  inform  ns  that  there  exists  a 
national  physiognomy,  by  which  a stranger  in  any  given  coun- 
try may  be  known  by  those  who  are  possessed  of  previous 
observation,  to  be  a Spaniard,  a German,  ora  Frenchman,  and 
which  impels  even  tho  very  vulgar  to  exclaim,  “He  is  a 
foreigner/’  though  they  cannot  appropriate  him  to  his  country. 
After  all,  it  will  be  admitted  that  this  science,  if  such  it  can 
fairly  be  denominated,  must  bo  precarioua,  and,  in  some  re- 
spects, delusive.  It  cannot,  however,  be  doubted,  that  there 
is  an  apparent  correspondence  between  the  face  and  the  mind: 
the  features  and  lineaments  of  the  one  are  directed  by  the 
motions  and  affections  of  the  other;  there  Is,  perhaps,  even  u 
peculiar  arrangement  of  the  members  of  the  face,  and  a peeuliar 
disposition  of  the  countenance  to  each  particular  affection  of 
the  mind. 

PHYSIOLOGY,  is  the  science  which  treats  of  the  powers 
that  actuate  the  component  parts  of  living  animal  bodies,  and 
of  tbc  functions  which  those  bodies  execute.  The  life  of  u 
body  is  better  known  by  observation  than  can  be  described  by 
words.  If  it  be  possible  to  give  a sort  of  definition  of  it,  the 
following  is  as  true  aa  it  will  admit  of:  that  life  tends  by  an 
universal  sympathy,  or  assimilating  action,  to  produce  another 
body  similar  to  itself.  This  sympathy  seem*  to  exist  between 
the  circulating  and  the  nervous  system*  ; a*  for  instance,  in 
order  that  sensibility  may  be  acute  (or  secretion  performed)  a 
very  extensive  circulation,  and  an  equally  diffuse  distribution 
of  nerves,  is  necessary.  Wc  may  conveniently  consider  the 
nervous  system  as  consisting  of  the  braiu,  spinal  cord,  ami 
nerves;  and  the  vascular  system  as  consisting  of  arteries, 
veins,  absorbents  and  exbalanls,  universal ; while  the  other*, 
as  the  respiratory,  nutritive,  generative,  and  those  of  waste, 
may  he  called  partial  systems.  The  nervous  system  especially 
lends,  from  its  supplying  us  with  sensibility  and  heat,  to  oppose 
the  processes  consequent  to  mere  matter.  The  brain  is  the 
organ  of  the  mind.  Tho  cerebral  lobes  are  the  scat  of  sensa- 
tion and  volition.  The  cerebellum  regulates  the  actions  ot 
running,  walking,  standing,  flying,  Sec.  The  spinal  cord,  with 
the  medulla  oblongata,  corpora  qundrigemina,  and  nerves,  are 
the  seal  of  those  impression*  which  give  rise  to  muscular  con- 
tractions; and  the  spinal  cord  combines  or  generalizes  the 
contractions,  so  a*  to  produce  motion  of  the  joint*.  The  spinal 
cord  seems  to  be  formed  previous  to  the  development  of  the 
brain,  and  is  su  necessary  to  life  that  few  animals  want  it,  ami 
is  perfect  in  proportion  as  their  organization  is  perfect.  Tho 
human  species  is  endowed  with  three  sorts  of  nerves,  vis.  I. 
Those  of  the  different  external  sense*.  2.  Those  requisite  for 
motion.  3.  Those  necessary  to  the  supply  and  waste  of  the 
machine.  The  contraction  of  both  sides  of  the  heart  take* 
place  at  the  same  time.  Arteries  are  conical  tubes,  whose  base 


80  i 


PHY 


DICTIONARY  OP  MKCIIANICAL  SCIENCE. 


P I R 


originates  from  (lie  heart ; they  have  a tonic  power  depending 
ou  their  degree  of  life,  the  vessels  arc  constantly  full  of  blood, 
«o  that  the  quantity  sent  out  from  the  ventricle  merely  acts  as 
a jet  upon  the  mass  already  in  the  arteries,  and  gives  to  the 
containing  vessels  a sort  of  motion.  The  Mood  in  the  veins  is 
urged  on  partly  hy  the  power  behind,  and  also  by  a species  of 
soction  exerted  from  the  right  side  of  the  heart.  The  general 
circulation  may  be  thus  described  : all  the  blood,  except  that  of 
the  lungs,  is  brought  to  the  right  auricle,  and  compressed  into 
the  right  ventricle  to  he  circulated  through  the  lungs,  whence 
it  is  returned  by  the  pulmonary  veins  to  the  left  auricle,  thence 
sent  into  the  left  ventricle,  to  be  distributed  through  the  whole 
body,  except  the  lungs.  The  blond,  in  passing  through  the 
lungs  loses  that  dark,  colour  acquired  from  ils  tardy  transmis- 
sion hy  the  veins,  the  change  is  most  probably  decarbonizaiion, 
and  is  necessary  to  the  healthy  action  of  the  heart.  Some 
peculiarities  may  be  noticed  relating  to  the  circulation ; the 
connexion  of  the  circulation  in  the  genital  organs  and  mamma. 
That  of  the  liver  which  is  entirely  venous,  and  consisting  of  the 
blood  which  had  been  distributed  to  the  organs  of  digestion, 
collected  into  a large  vein,  (vena  porta*,)  which  again  ramifies 
itself  like  an  artery  through  the  substauce  of  the  liver.  Again 
the  circulation  through  the  brain  is  by  arteries  terminating  in 
sinuses,  and  upon  the  principle  of  the  sy  plion.  The  absorbents, 
as  constituting  part  of  the  vascular  system,  may  be  arranged 
into  two  classes;  those  which  absorb  a fluid  necessary  to  the 
nutrition  of  the  body,  and  those  which  admit  of  grosser  sub- 
stances. The  first  are  those  which  arise  from  the  stomach  and 
intestinal  canal,  and  terminate  in  the  thoracic  duct  to  enter  the 
venous  system  by  tbe  subelavians.  The  others  are  spread  over 
the  whole  body,  and  enter  the  veins  in  their  neighbourhood: 
each  of  those  sets  has  a sort  of  elective  power. 

Of  the  partial  System*:— ' The  external  senses,  sight,  hearing, 
taste,  smell,  and  touch,  depend  upon  a proportional  increase 
of  the  universal  systems.  Respiration  is  essential  to  the  main- 
tenance of  the  circulation,  the  lungs  arc  full  of  cells  into  which 
there  is  an  exhalation  from  the  arteries  ramified  on  them,  it  is 
hero  where  the  blood  becomes  decarbonated,  or,  as  some  would 
have  it,  oxygenated.  Absorption  is  exceedingly  quick  in  them. 
The  action  of  the  lungs  may  be  compared  to  the  action  of  two 
bladders  within  a bellows,  and  fitted  by  means  of  a common 
communication  to  the  tube  of  the  bellows,  no  air  being  ad- 
mitted by  the  tube  or  usual  hole  into  tbe  cavity  of  the  bellows 
external  to  the  bladder.  Another  important  use  of  the  lungs 
is  by  its  forcible  emission  of  air  through  tbe  glottis,  producing 
voice,  which,  modified  by  the  longue,  palate,  teeth,  and  lips, 
furnishes  us  with  the  power  of  articulation.  We  may  now 
consider  the  circle  of  organs  engaged  in  nutrition  or  supply 
and  waste.  There  is  a sympathy  extending  along  the  whole 
range  of  these  organs,  viz.  the  mouth,  gullet,  stomach,  and 
spleen,  iotestines,  and  liver,  and  pancreas;  so  that  if  any 
thing  should  be  conveyed  into  the  stomach,  even  without  the 
action  of  the  mouth,  a secretion  of  saliva  would  take  plaoe,  tec. 
Alimentation  commences  with  the  mastication  of  the  food, 
during  which  action  it  is  mixed  with  saliva,  it  is  ihon  swallowed, 
mixed  with  the  gastric  juice  in  the  stomach,  converted  into  a 
mass  called  chyme,  thence  passes  into  the  bowels ; coming  in 
contact  with  tbe  biliary  and  pancreatic  secretions,  it  is  sepa- 
rated into  two  substances,  one  named  chyle,  which  is  to  be 
absorbed  for  the  nutrition  of  the  frame,  the  other  to  be  evacu- 
ated. Hunger  arises  from  the  action . of  tbe  gastric  juice  on 
the  coats  of  the  stomach. — Tbe  foetus  is  not  part  of  tbe  body  of 
the  mother,  but  derives  its  own  nourishment  as  a distinct  ani- 
mal hy  its  own  mechanism.  Ils  mechanism  serves  only  for  its 
nourishment,  being  an  imperfect  animal,  and  not  enjoying  any 
of  the  external  senses.  Tbe  circulation  of  the  blood  in  the 
foetus  is  different.  The  blood  from  the  umbilical  vein  partly 
passes  through  the  liver,  partly  by  the  ductus  venosus,  into 
the  vena  cava,  thence  to  tbe  right  auricle,  the  right  auricle 
throws  it  partly  into  the  right  Tentricle,  but  the  greater  part 
through  the  foramen  ovale  into  the  left  auricle.  The  portion 
sent  to  tbe  right  ventricle  is  transmitted  through  tbe  pul- 
monary artery  to  the  lungs  in  part,  and  also  by  the  canalis 
arteriosus  into  the  aorta.  Tbe  blood  which  the  pulmonary 
veins  bring  ioto  the  left  auricle  passes  with  that  through  tbe 
{ornmen  ovale  into  tbe  left  ventricle,  to  be  transmitted  through 


the  aorta  to  the  whole  system.  The  urinary  system  serves  to 
throw  off  tbe  urea  front  the  circulation,  consequently  a mere 
organ  of  waste. 

PH  YTOLOGY,  a discourse  concerning  the  kinds  and  virtues 
of  plants. 

PHYTOTAMA,  a genus  of  birds  of  the  order  passercs. 
There  is  only  a single  species,  eir.  P.  rara,  that  inhabits  Chili. 
PIASTER,  a Spanish  coin  of  the  value  of  4s.  Grf.  sterling. 
PIAZZA,  in  Architecture,  is  a portico,  or  covered  walk 
supported  hy  arches  ; and  all  walks  with  porticos  around  them, 
are  piazzas,  as  the  fine  walks  around  the  Royal  Exchange, 
London,  one  of  the  most  classical  and  yet  national  monuments 
to  be  found  in  Europe. 

PICiE,  the  second  order  of  birds,  according  to  the  Liomran 
system.  Tbe  male  feeds  the  female  while  she  is  sitting.  They 
live  in  pairs.  Of  this  order  there  are  twenty-six  genera. 

PICARD,  John,  a celebrated  French  mathematician  and 
astronomer  of  the  17th  century,  was  the  first  who  applied  the 
telescope  to  astronomical  instruments,  and  commenced  the 

K*  ‘ cation  of  the  “ Connaissance  dcs  Terns,”  which  he  calcu- 
from  1679  to  1683.  He  also  first  measured  tbe  length  of 
a degree  of  the  meridian  in  France,  and  gave  a map  of  that 
country.  The  time  of  his  birth  is  not  known,  but  he  died  In 
1682  or  1683.  Picard  was  author  of  several  works  on  Level- 
ling, Dialling,  Dioptrics,  Discharge  and  Mensuration  of  Fluids, 
Astronomy,  Sic.  the  whole  of  which  are  given  in  the  Gih  and 
7lb  volumes  of  tbe  Memoirs  of  the  Academy  of  Sciences. 

PICKETS,  in  Fortification,  sharp  stakes  about  three  feet 
long,  sometimes  shod  with  iron,  used  in  laying  out  ground. 
Rut  w hen  used  for  pinning  the  fascines  of  a battery,  they  are 
from  three  to  five  feel  long.  In  the  Artillery,  pickets  five  feet 
long,  aro  used  to  pin  tbe  park  lines  ; in  the  camp,  they  are 
used  about  eight  inches  long,  to  fix  the  lent  cords ; or  five  feet 
long  in  the  cavalry  camp,  to  fasten  the  horses. 

PICRAN1A  AMARA,  a biltcr  wood  of  Jamaica,  belonging 
to  the  pentandria  class  of  plants.  The  tree  is  tall,  iis  timber 
beautiful,  but  every  part  of  it  is  intensely  hitter;  anil  in  cabi- 
net work  it  is  invaluable,  as  no  insect  will  live  near  it.  How 
excellent  then  for  beds!  This  tree  has  a great  affinity  to  the 
quassia  amara  of  Linnaeus,  in  lieu  of  which,  it  is  used  as  an 
antiseptic  in  putrid  fevers. 

PICQUET,  a celebrated  game  at  cards  played  between  two 
persons,  with  only  thirty-two  cards ; all  the  twos,  threes,  fours, 
fives,  and  sixes,  being  set  aside. 

PIC  US,  the  Wood-petker,  in  Natural  History,  a genus  of 
birds  of  the  order  Picsr.  These  birds  live  principally  upon 
insects,  to  obtain  which  they  climb  trees,  and  are  perpetually 
In  search  of  those  crevices  in  which  their  food  is  lodged : there 
are  fifty  species.  The  greatest  black  wood-pecker,  abounds  in 
Germany,  and  builds  in  ash  and  poplar  tiees,  which  they  are 
said  to  excavate  speedily,  so  as  to  expose  them  to  be  blown 
down  by  winds  which  would  not  otherwise  have  affected  them  ; 
under  tbe  hole  made  hy  these  birds  may  be  often  found  several 
pecks  of  dust  and  pieces  of  wood.  They  arc  of  the  size  of  a 
jackdaw.  The  green  wood  pecker,  is  the  largest  species  in 
Great  Britain,  and  is  thirteen  inches  long.  These  birds  are 
more  frequently  seen  on  the  ground  than  the  other  species, 
particularly  where  ant-hills  abound,  the  population  of  which 
they  almost  extirpate  by  their  incessant  efforts.  The  witwalf. 
is  nine  inches  long,  and  strikes  with  far  greater  comparative 
force  against  the  trees  than  any  of  the  tribe. 

PIEPOUDRE.  Court  of,  tbe  lowest,  and  at  tbe  same  time 
the  most  expeditious,  court  of  justice  known  to  the  law  of 
England.  It  is  called  piepoudre  (curia  pedis  pulverisati)  from 
the  dusty  feet  of  the  suitors.  But  the  etymology  given  us  by  a 
learned  modern  writer  is  much  more  ingenious  and  satisfactory; 
it  being  derived,  according  to  him,  fiom  pied  puldreaux,  “ a 
pedlar,”  in  old  French,  and  therefore,  signifying  the  court  of 
such  petty  chapmen  as  resort  to  fairs  or  marketj.  It  is  a 
court  of  record,  incident  to  every  fair  and  market;  of  which 
the  steward  of  him  who  owns  or  bolds  the  toll  of  the  market  is 
tho  judge.  It  was  instituted  to  administer  justice  for  all  com- 
mercial injuries  done  in  that  very  fair  or  market,  and  not  in 
any  preceding  one ; so  that  the  injury  must  be  done,  com- 
plained of,  heard,  and  determined,  within  the  compass  of  one 
and  the  same  day,  unless  the  fair  continues  longer. 
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TIER,  a strong  mound  or  fence  projecting  into  the  sea,  to 
break  oil  the  violence  of  the  waves  from  the  entrance  of  a har- 
bour. 

PIERS,  in  the  theory  of  Bridges,  are  the  walls  built  to  sup- 
port the  arches,  and  from  which  they  spring  as  bases. 

Picks  and  Suspension  Bridges.  (Sec  Plate.) — In  nothing  per- 
haps do  the  French  shew  their  enmity  of  the  British,  more  than 
in  depreciating  our  inventions,  and  in  appropriating  to  them- 
selves, or  assigning  to  others,  plans,  discoveries,  inventions, 
and  improvements,  exclusively  British.  We  are  led  to  this 
introductory  remark  by  an  assertion  of  Dupin,  ill  his  Treatise 
on  the  Commercial  Power  of  Great  Britain,  in  which  he  says, 
that  from  North  America  the  noble  application  of  iron  to  chain 
bridges  was  soon  transferred  to  Europe,  vol.  i.  p.  .370.  Again 
the  French  baron  tells  us,  p.374,  “The  Americans  commenced 
their  constructions  about  the  end  of  the  last  century,**  t.  r. 
about  thirty  years  ago,  reckoning  from  1820,  the  period  when 
we  published  letter  P of  our  Dictionary. 

Now  it  is  in  print,  in  opposition  to  Dupin's  assertion,  that 
for  a long  time  the  Europeans  have  had  an  idea  of  suspension 
bridges,  as  may  be  seen  in  the  bridges  described  in  the  work 
that  Faustus  Yarcntius  published  in  1026 : and  **  HO  years  ago,** 
(says  Dupin  very  unguardedly  for  his  admiration  of  the  Ame- 
ricans ) the  English  threw  over  the  Tees  at  Winch,  near 
Durham,  a bridge  of  iron  wire,  which  served  for  foot  passengers. 
The  Chinese  and  Peruvians  seem  to  have  been  the  first  nations 
that  used  suspension  bridges  ; but  those  of  the  latter  kept  the 
catenarian  bend,  and  the  roads  they  afforded  were  very  incon- 
venient in  their  passage. 

To  Capt.  Brown,  of  the  British  navy,  we  are  indebted  for  the 
idea  and  execution  of  suspension  and  chain  piers,  of  consider- 
able length,  in  ports  and  on  shores,  where  ships  are  unAble 
to  approach  the  beach  for  a great  distance,  even  at  high  water. 
For  the  embarkation  of  troops,  cavalry  horses,  baggage,  and 
munitions  of  war,  these  suspension  piers  arc  very  useful.  In 
1821,  Capt.  Brow  n exhibited  the  first  model  of  these  new  con- 
structions at  Leith.  In  order  to  reach,  from  the  shore,  tho 
place  in  the  Forth  where  ships  could  keep  afloat  without  dan- 
ger at  high  or  low  water,  and  in  very  bad  weather,  it  was 
necessary  to  advance  233  yards  into  the  sea,  reckoning  the 
distance  from  the  high-wator  mark  on  shore.  To  fill  tip  this 
long  space,  three  arches  of  suspension  chains  were  formed,  each 
having  219  feet  in  span  ; thus  the  pier  is  held  by  four  supports 
only, — one  on  shore,  and  three  upon  piles  in  the  middle  of  the 
sea.  To  describe  this  wrork  systematically,  we  will  mention,  in 
succession,  the  piers,  the  abutmeuts,  the  suspension  chains, 
and  tho  flooring  or  road  way. 

Piert  and  Abutments. — The  principal  pier  is  that  which  is  at 
the  head  of  the  chain  pier;  it  is  formed  by  six  rows  of  piles, 
having  the  same  direction  with  the  suspension  chains;  cross 
timbers  consolidate  the  part  above  water,  the  summit  of  which 
leaves  a flooring  or  platform  of  wood.  This  platform  has  a 
hatchway  leading  to  a flight  of  stairs,  descending  as  low  as  the 
level  of  low  w ater.  A plank  thrown  across,  from  the  last  step 
to  the  steam-boats,  or  other  vessels,  near  the  landing  pier, 
enables  people  either  to  land  or  to  embark.  The  two  interme- 
diate piers,  between  the  shore  and  the  landing  place,  are 
formed  with  piles,  so  planted  as  to  represent  a lozenge  ; they 
arc  covered  with  a platform,  upon  which  rest  the  iron  bench 
which  bears  the  suspension  chains.  To  serve  as  a common 
support  to  these  chains  and  their  wards,  a stone  pillar  has  been 
built  upon  the  shore,  having  twenty  feet  in  height  Dpon  a square 
base,  six  feet  on  each  side ; from  the  top  of  this  pillar  or  sup- 
port, the  chains,  or  land-wards,  with  an  inclination  of  about 
forty-five  degrees,  reach  the  ground,  in  which  they  penetrate 
to  a depth  of  about  ten  feel,  where  they  are  fixed  by  means  of 
cast-iron  ballast  plates,  in  a manner  similar  to  those  used  by 
Capt.  Brown  in  the  suspension  bridge  thrown  by  him  across 
the  Tweed.  On  the  side  of  the  landing  platform,  each  of  the 
chains  has  likewise  an  inclination  of  forty-five  degrees,  and  is 
attached  to  one  of  the  piles  supporting  it.  Shores,  placed 
obliquely,  serve  the  purpose  of  resisting  the  great  strains 
experienced  by  the  chains.  The  benches  used  to  support 
the  chains,  whether  seen  longitudinally  or  transversely,  aro 
made  of  iron,  open,  but  combining,  nevertheless,  lightness 
with  solidity.  At  the  summit  they  are  attached  to  two  oblique 


suspending  rods,  supporting  both  the  landing  pier  and  Lie 
flooring. 

Suspension  Chains , .Ve.— The  suspension  chains,  as  to  their 
form,  and  the  joining  together  of  the  parts  composing  them, 
resemble  those  used  in  the  construction  of  the  Union  Bridge 
upon  the  Tweed  ; they  differ  in  one  point  only— the  links,  which 
are  close  to  the  points  of  support,  having  to  bear  a greater 
weight,  are  made  thicker  than  those  placed  in  the  middle  of 
the  chains.  The  suspending  rods  arc  round,  except  the  lower 
end,  where  they  fork,  in  order  to  rcceivo  the  flat  iron,  or  lath, 
which  runs  along  the  whole  length  of  the  chain  pier,  and  upon 
which  the  end  of  the  beams  supporting  the  flooring  are  rest- 
ing; the  planks  forming  this  flooring  are  two  inches  thick. 
On  each  side  of  the  pier  is  a cornice,  which  covers  over  the 
ends  of  the  beams  ; the  parapet  is  made  of  iron,  four  feet  high, 
and  firmly  joined  with  the  suspending  rods. 

In  order  to  try  the  power  of  this  chain  pier,  Capt  Brow  n,  as 
soon  as  it  was  terminated,  loaded  it  with  the  immense  weight 
of  2lo  tons,  which  he  suffered  to  remain  for  a great  length  ot 
time,  notwithstanding  the  casual  burden  occasioned  by  passen- 
gers, and  the  shaking  produced  by  their  movement.  No  part 
of  tho  erection  has  been  observed  to  suffer  from  the  movements, 
or  by  the  great  strains  produced  on  the  chains  by  so  great  a 
burden.  Such  a fact  affords  the  most  satisfactory  proof  as  to 
tbo  solidity  of  this  system  of  chain  landing  piers. 

At  Brighton,  a handsome  chain  pier  is  now  erected «lso,  but 
on  a scale  much  more  extensive  thnn  the  Leith  pier;  it  being 
composed  of  three  inverted  arches,  having  each  230  feet  of 
span  ; its  width  is  about  12  or  14  feet. 

PIG  of  Ballast,  a large  mass  of  cast  iron  or  lead,  used  for 
ballast. 

PIGEONS.  Every  person  who  shall  shoot  at,  kill,  or  de- 
stroy a pigeon,  may  be  committed  to  the  common  jail  for  three 
months,  by  two  justicea  of  the  peace,  or  pay  20*.  to  the  poor. 
I Jac.  1.  c.  27. 

PIKE,  an  offensive  weapon,  consisting  of  a shaft  of  wood, 
twelve  or  fourteen  feet  long,  headed  with  a flat-pointed  steel, 
called  the  spear. 

Pikf.,  or  Jack,  a fish  ; see  Esnx,  p.  270. 

PILASTER.  See  Architecti'me. 

PILE,  in  Artillery,  denotes  a collection  or  heap  of  balls  or 
shells,  piled  up  in  a pyramidal  form,  the  base  being  some  regu- 
lar figure,  as  an  equilateral  triangle,  square,  or  rectangle,  and 
the  whole  pile  a series  of  such  figures,  the  side  of  each  succes- 
sive row  diminishing  by  one  from  the  bottom  upwards.  There- 
fore the  whole  number  of  balls  is  equal  to  the  sum  of  a series 
of  triangular  numbers,  squares,  or  rectangles,  according  lo  the 
figure  of  the  pile,  by  experiment.  The  algebraic  formula.';  are 
difficult  to  remember  upon  an  emergency  ; and  therefore  the 
follow  ing  general  rule,  lor  this  purpose,  which  is  not  commonly 
known,  is  deserving  the  notice  of  artillery  officers. 

tt w/c. — In  every  pile  there  may  be  found  three  parallel  lines, 
the  sum  of  which  multiplied  by  the  number  of  halls  in  the  trian- 
gular face  of  the  pile,  and  divided  by  3,  is  the  number  of  balls. 
In  the  rectangular  pile,  the  three  parallel  lines  are  the  two  bot- 
tom rows  in  length,  and  the  upper  ridge  of  the  pile  ; and  tho 
face  the  triangular  end.  In  the  square  pile,  any  two  opposite 
sides  of  the  square  base,  and  the  upper  ball,  are  three  parallel 
lines.  And  in  the  triangle  pile,  one  side  of  the  bottom  row,  the 
opposite  extreme  ball,  and  the  upper  ball,  are  the  three  paral- 
lel sides  ; the  face  in  both  these  cases  being  any  of  the  equal 
slant  sides  oflhe  pile. 

Pile,  in  Coinage,  denotes  a kind  of  puncheon,  which  in  tho 
old  way  of  coining  with  the  hammer,  contained  tho  arms,  or 
other  figure  and  inscription,  to  be  struck  on  tho  coin. 

Piles,  in  Bnilding,  are  large  stakes  or  beams  sharpened  at 
tho  end,  and  shod  with  iron,  to  be  driven  into  the  ground  for  a 
foundation  to  build  upon  in  marshy  places. 

Pile  Engine,  is  an  engine  used  for  driving  piles. 

Van  tone's  File  Engine.  (See  Plate.) — The  horses  which  work  this 
engine  are  yoked  at.SS,  and  by  moving  the  wheel  Band  drumC, 
which  are  locked  together,  raise  the  follower  G H.  (carrying 
the  ram  Q by  the  handle  R),  by  means  of  tho  rope  H II,  w l>ich 
coils  round  the  drum.  When  the  follower  G roaches  the  top 
of  the  frame,  the  upper  legs  of  the  tongs  H arc  closed  by  press- 
ing against  the  adjacent  beams : aud  their  lower  legs  are 
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opened,  so  tliAt  they  drop  the  ram  Q,  which  full*  and  strikes 
the  pile.  When  G is  at  the  top  of  the  frame,  the  crooked  han- 
dle »3,  of  the  follower  G,  presses  against  she  cords  «,  a,  which 
raise  the  end  of  the  lever  L (see  tip  2.)  round  m as  a centre, 
and  by  depressing  the  extremity  N.  and  consequently  the  bar 
S,  S,  unlock  the  drum  C and  the  wheel  B,  so  that  the  follower 
G falls  by  its  weight  and  seizes  the  ram  R.  As  soon  as  the  fob 
lower  drops,  the  burses  would  tumble  down,  having  no  resist- 
ance to  overcome,  were  not  this  prevented  by  the  fly  O,  which 
is  moved  by  the  wheel  B and  trundle  X,  and  opposes  a suffi- 
cient resistance  to  the  horses  till  the  follower  again  seizes  the 
rant.  When  the  follower  falls,  the  weight  L(6g.  2.)  pushes  up 
the  bolt  Y into  the  drum  C,  and  locks  tue  wheel  and  the  drum; 
and  the  same  operation  is  afterwards  repeated. 

Bunet't  Pile  Engine.  Sec  Plate.— A side  view  of  this  engine 
is  shewn  in  fig.  3,  4.  It  consists  of  two  endless  ropes  or  chains 
A.  connected  by  cross  pieces  of  iron  B,  B,  Ac.  (tig.  4,)  which 
pass  round  the  wheel  C,  the  cross  pieces  falling  into  corre- 
sponding cross  grooves,  cut  in  the  peiiphery  of  the  wheel.  When 
tlur  man  at  S,  therefore,  drives  the  wheel  wt  by  means  of  the 
pinion  p.  he  moves  also  the  wheel  C fixed  on  the  axis  of  m,  and 
makes  the  double  ropes  revolve  upon  the  wheels,  C,  D.  The 
wheel  P is  fixed  at  the  end  of  a lever  I)  H K,  whose  centre  of 
motion  is  H.  a fixed  point  in  the  beam  FT.  Now  when  the 
ram  I.  (fig.  3,  6.)  is  fixed  to  one  of  the  cross  pieces  U by  the 
hook  M,  the  weight  ot  the  ram  aoting  by  the  rope,  moves  the 
lever  1)  K round  H,  and  brings  the  wheel  I>  to  G,  so  that  by 
turning  the  winch,  the  ram  L (fig.  3.)  is  raised  in  the  vertical 
line  LRG.  But  when  it  reaches  K,  the  projecting  piece  R 
disengages  the  mm  from  the  cross  piece  II,  by  striking  the  bar 
Q ; and  as  the  weight  is  removed  from  the  extremity  P of 
the  lever,  the  counterpoise  I brings  it  back  from  G to  its  old 
position  at  F,  and  the  ram  falls  without  interfering  with  the 
• bain.  When  the  hook  is  descending,  it  is  prevented  Troro 
catching  the  rope  by  means  of  the  picct-  of  wood  N suspended 
from  the  hook  M at  O ; for  being  specifically  lighter  than  the 
iron  weight  L.  and  moving  with  less  velocity,  it  docs  not  come 
in  contact  with  L till  the  ram  is  stopped  at  the  end  of  its  path. 
When  N,  therefore,  falls  upon  L,  it  depresses  the  extremity 
M of  the  hook,  and  therefore  brings  the  hoop  over  one  of  the 
cross  pieces  B,  by  which  tho  ram  is  again  raised. 

The  pile  engine  offers  a remarkable  confirmation  of  the  doc- 
trine of  percussion,  proving  that,  physically  speaking,  we  may 
balance  any  percussive  force  by  an  equivalent  one  of  mere 
pressure,  or  even  we  may  make  the  latter  greater  so  as  to  over- 
come the  former.  It  has,  for  instance,  been  found,  that  in  driv- 
ing piles  in  a uniform  sandy  oil  of  the  same  density  to  47  feet, 
the  piles  could  not  be  driven  more  than  15  feet  by  any  percus- 
sive blow  that  could  he  communicated  by  the  engine  ; that 
is.  the  friction  and  resistance  of  the  soil  which  may  be  con- 
sidered as  a pressive  force,  was  greater  tliau  any  percus- 
sion force  that  could  be  employed  by  the  pile  engine,  although 
the  rammers  made  use  of  were  extremely  great.  And  hence 
when  we  are  computing  the  effect  of  a pile  engine,  it  will 
be  necessary  to  estimate  (list  the  quantity  of  percussion  that  is 
equivalent  to  the  resistance  and  friction  opposed  to  the  pile; 
as  no  momentum  short  of  this,  or  even  just  equal  to  it,  will 
produce  any  effect,  and  when  the  momentum  is  greater  than 
this,  it  is  only  the  difference  between  the  two  that  is  effective  in 
producing  motion  in  the  pile.  And  to  this  circumstance  most 
lie  attributed  the  many  erroneous  solutions  that  appeared  a few 
years  back  to  the  question,  “ What  must  be  the  height  of  a pile 
engine  to  produce  the  greatest  effect  in  a given  time?”  This 
question,  at  first  sight,  appears  to  be  the  same  with  asking 
how  high  must  the  pile  engine  be  to  produce  the  greatest  mo- 
mentum in  a given  time  ; but  using  this  principle,  the  solution 
always  gave  tho  height  = 0 ; that  is,  the  greatest  effect  will  he 
produced  when  the  rammer  is  left  at  rest  on  the  top  of  the  pile. 
Hut  if  instead  of  proceeding  thus,  wc  first  estimate,  or  find  from 
experiment,  the  height  to  which  the  rammer  must  he  drawn,  in 
order  that  its  momentum  may  he  equivalent  to  the  resistance 
of  the  pile. and  then  considering  the  difference  between  this  and 
any  greater  momentum  lo  he  only  the  effective  part,  a very 
rational  solution  will  he  obtained.  But  before  entering  upon 
the  solution  of  this  problem,  it  will  be  proper  to  offer  a few  far- 
ther remarks  with  regard  lo  the  comparability  ofprrcussion 


and  pressure,  because  the  solution  ultimately  depends  upon  a 
proper  comparison  of  those  quantities,  and  a want  ofdne  atten- 
tion lo  which  seems  to  have  been  the  cause  ot  the  erroneous 
results  generally  deduced  in  the  solution  of  this  problem.  With- 
out, indeed,  entering  into  a discussion  concerning  the  rongruity 
or  incongruity  of  these  forces,  it  is  obvious  that  they  may  he 
so  employed  as  to  produce  the  same  or  equal  results.  A nail, 
for  example,  may  he  driven  to  a certain  depth  into  a block  of 
wood  by  the  blow  of  a hammer,  or  it  may  he  sunk  to  the  same 
depth  by  the  pressure  of  a heavy  body;  whence,  and  from  nu- 
merous other  instances,  it  is  obvious  that  pressure  and  percus- 
sion. whether  congruous  or  incongruous  in  their  nature,  are  at 
least  comparable  in  their  effects.  With  regard  to  the  above 
problem,  the  resistance  and  friction  of  the  soil  against  the  pile 
may,  as  above  observed,  he  considered  as  a pressure,  and  the 
object  of  our  inquiry  is,  to  establish  a comparison  between  this 
resistance  ami  pressure  of  the  soil,  and  the  momentum  of  the 
mm.  or  what  part  of  the  whole  generated  momentum  of  the  lat- 
ter is  employed  in  overcoming  the  resistance  of  the  former,  in 
order  to  determine  the  effective  part  of  the  stroke,  which  ought 
alone  to  be  considered  in  estimating  the  maximum  effect ; be- 
cause  any  single  momentum,  less  than  that  which  is  equivalent 
to  the  resistance,  would  produce  no  effect  whatever.  Now  it 
being  admitted  that  pressure  and  momentum  are  at  least  com- 
parable in  their  effects,  it  must  also  lie  granted  that  there  is 
some  determinate  momentum  of  the  ram  equivalent  to  the  re- 
sistance of  the  pile  ; and  the  height  necessary  for  producing  this 
momentum  must  be  the  first  object  of  our  research,  which  it  is 
obvious,  from  various  circumstauccs  that  may  arise  in  the  appli- 
cation of  the  engine,  can  only  be  determined  by  experiment 

PILLOW,  a block  of  timber  whereon  the  inner  cod  of  the 
bowsprit  is  supported. 

PILOT,  the  officer  who  superintends  the  navigation,  either 
upon  the  sea  coast  or  upon  the  main  ocean.  It  is,  however, 
more  particularly  applied  to  the  person  charged  with  the  ship’s 
course  on  or  near  the  sea-coast,  and  into  the  roads,  rivers,  bays, 
havens,  Ac.  within  his  particular  district.  The  regulations 
with  regard  to  pilots  in  the  royal  navy  are  as  follow  ; — The 
commanders  of  the  king’s  ships,  in  order  to  give  all  reasonable 
encouragement  to  so  useful  a body  of  men  as  pilots,  and  to 
remove  all  objections  lo  his  majesty's  service,  are  strictly 
charged  to  treat  them  with  guod  usage,  and  an  equal  respect 
with  warrant  officers.  The  purser  of  the  ship  is  always  to  have 
a set  of  bedding  provided  on  board  for  the  pilots,  and  the  cap- 
tain is  tu  order  the  boatswain  to  supply  them  with  hammocks, 
arid  a convenient  place  to  lie  in  near  their  duty,  and  apart 
from  the  common  men ; which  bedding  and  hammocks  arc  to 
be  returned  when  the  pilots  leave  the  ship.  A pilot,  when  con- 
ducting one  of  his  majesty’s  ships  in  pilot  water,  shall  have  the 
sole  charge  and  command  of  the  ship,  and  may  give  orders  for 
steering;  setting,  trimming,  or  furling  the  sails ; tacking  the 
ship,  or  whatever  concerns  the  navigation  ; and  the  captain  is 
to  take  care  that  all  the  officers  and  crew  obey  his  orders.  But 
the  captnio  is  diligently  to  observe  the  conduct  of  the  pilot,  and 
if  he  judges  him  to  behave  so  ill  as  to  bring  tbc  ship  into  dan- 
ger, he  may  remove  him  from  the  command  and  charge  of  ihe 
ship,  and  take  such  measures  for  her  preservation  as  shall  be 
judged  necessary  ; remarking  upon  tho  logbook  the  exact  hour 
and  time  when  the  pilot  was  removed  from  his  office,  and  the 
reasons  assigned  for  it.  Captains  of  the  king's  ships  employing 
pilots  in  foreign  parts  of  his  majesty's  dominions,  shall,  after 
performance  of  the  service,  give  a certificate  thereof  to  the  pilot, 
which  being  produced  to  the  proper  naval  officer,  he  shall  cause 
the  same  to  be  immediately  paid  ; but  if  there  be  no  naval  offi- 
cer there,  the  captuin  of  his  majesty’s  ship  shall  pay  him,  and 
send  him  the  proper  vouchers,  with  his  hill,  to  the  navy  board, 
in  order  to  be  paid  as  bills  of  exchange.  Captains  of  his  ma- 
jesty's ships  employing  foreign  pilots  lo  carry  the  ships  they 
command  into  or  out  of  foreign  ports,  shall  pay  them  tbe  rates 
due  by  the  establishment  or  custom  of  the  country,  before  they 
discharge  them  ; whose  receipts  being  duly  vouched,  and  sent 
with  a certificate  of  the  service  performed  to  the  navy  board, 
they  shall  cause  them  to  be  paid  with  the  same  exactness  as 
they  do  bills  of  exchange. 

Branch  Pilot,  is  one  who  is  duly  authorized  by  the  Trinity 
Board  to  pilot  ships  up  particular  channels  or  rivers. 
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PIMENTO,  Jamaica  pepper,  or  allspice.  See  Mtrti'I. 

PIN.  in  Commerce,  a little  necessary  instrument  made  of 
Eras*  wire,  chiefly  used  by  women  in  adjusting  their  dress. 
When  the  wire  is  received  at  the  manufactory,  it  is  wound  otf 
from  one  wheel  to  another,  and  passed  through  a circle  of  a 
smaller  diameter  in  a piece  of  iron.  When  reduced  to  its 
proper  size,  it  is  straightened  by  drawing  it  between  iron  pins, 
fixed  in  n hoard  in  a zigzag  manner-  It  is  afterwards  cat  into 
lengths  of  about  four  yards,  and  then  into  smaller  pieces,  every 
length  being  sufficient  for  six  pins.  Each  end  of  these  is  ground 
to  a point.  This  operation  is  performed  by  boys,  who  each  sit 
with  two  small  grindstones  before  him  turned  by  a wheel. 
Taking  up  a handful,  he  applies  the  wires  to  the  coarsest  of  the 
two  stones,  moving  them  round  that  the  points  may  not  become 
flat.  lie  then  gives  them  a smoother  and  sharper  point  on  the 
other  stone : a lad  of  12  years  of  age  cun  point  10,000  in  an 
hour.  When  the  wire  is  pointed,  a pin  is  taken  off  from  each 
end,  till  it  is  cut  into  six  pieces.  The  next  operation  is  to  form 
the  heads  or  head-spinnings,  as  it  is  termed.  This  is  done  by  a 
spinning  wheel : one  piece  of  wire  is  with  rapidity  wound  round 
another  ; and  the  interior  one  being  drawn  out,  leaves  a hollow 
tube  between  the  circumvolutions.  It  is  then  rut  by  shears, 
every  two  turns  of  the  wire  forming  one  head.  These  arc  soft- 
tened  by  throwing  them  into  iron  pans,  and  placing  them  in  a 
furnace  till  they  are  red  bob  As  soon  ns  they  are  cold,  they 
arc  distributed  to  children,  who  sit  with  anvils  and  hammers 
before  them.  These  they  work  wilh  their  feet  by  means  or  a 
lathe.  They  titke  up  one  of  the  lengths,  and  thrust  the  blunt 
end  into  a quantity  of  the  heads  which  lie  before  them ; 
catching  one  at  the  extremity,  they  apply  it  immediately  to 
the  anvil  and  hammer,  and  hy  a motion  or  two  of  the  foot,  tho 
point  and  the  head  is  fixed  together  in  much  less  time  (ban 
can  he  described,  and  with  a dexterity  that  can  only  be  ac- 
quired by  practice.  The  pins  are  thrown  into  a copper  con- 
taining a solution  of  tin  and  wine  lees.  Here  they  remain  for 
some  time,  and  w hen  taken  out  assume  a dull  while  appearance : 
in  order  to  give  them  a polish,  they  arc  put  into  a tub  contain- 
ing a quantity  of  bran,  which  is  set  in  motion  by  turning  a shaft 
that  runs  through  its  centre,  and  thus,  by  means  of  friction,  the 
ins  become  entirety  bright.  They  arc  now  separated  from  tho 
ran,  which  is  performed  by  a mode  exactly  similar  to  the  win- 
nowing of  corn  ; the  bran  flying  off,  and  leaving  the  pin  behind 
it  fit  for  sale. 

Needles  are  made  of  steel.  The  first  thing  in  the  manufac- 
ture of  needles,  is  1o  pass  the  steel  through  a coal  fire,  and  un- 
der a hammer  to  bring  it  to  a round  form,  then  it  is  drawn 
through  a large  hole  of  a wire-drawing  iron,  and  returned  into 
the  fire,  and  again  drawn  through  a second  hole  smaller  than 
the  first,  gnd  thus  successively  till  it  has  acquired  a degree  of 
fineness  requisite;  observing  every  time  it  is  drawn  to  rub  it 
with  lard  to  render  it  more  manageable.  Tire  steel  thus 
reduced,  is  cut  to  the  proper  lengthof  the  needles;  these  pieces 
are  flattened  at  one  end  to  form  tbo  eye  they  arc  then  put 
into  a fire  to  soften  ; then  taken  out,  and  the  head  pierced  by 
a puncheon  of  well-tempered  steel,  and  laid  on  a leaden  block, 
to  bring  out,  with  another  puncheon,  the  litile  piece  of  steel  re- 
maining in  the  eye.  The  corners  of  the  heads  are  then  filed  off, 
and  a little  cavity  filed  on  each  side  of  the  flat  of  the  head,  the 
point  is  then  formed  with  a file,  and  the  whole  is  filed  over. 
They  are  then  laid  on  a long  narrow  iron,  crooked  on  one  end, 
to  heat  red-hot,  with  charcoal  fire ; when  taken  out,  are  thrown 
into  a hnson  of  cold  water  to  harden.  On  this  operation  much 
depends ; too  much  heat  burns  them,  too  little  leaves  them  soft; 
experience  teaches  tho  medium-  When  thus  hardcoed,  they 
are  laid  in  a shovel  on  a fire  more  or  less  brisk.  This  tempers 
them,  and  takes  off  their  brittleness.  They  are  then  straightened 
one  after  another  with  a hammer.  The  next  process  is  the  po- 
lishing. The  people  take  12  or  15,000  needles,  and  range  them 
in  little  heaps  on  a piece  of  new  buckram  sprinkled  with  emery 
dost ; they  are  then  sprinkled  with  oil  of  olives.  The  whole  is 
then  made  up  in  a roll,  and  laid  on  a polishing  table ; a thick 
plank  is  now  passed  over  the  whole,  and  the  needles  within 
become  polished.  They  are  then  washed  In  water  with  soap, 
and  wiped  in  bran.  The  good  arc  taken  from  the  bad ; the 
points  are  tipped  wilh  an  emery  stone  turned  by  a wheel,  and 
then  packed  up  in  parcels  of  250  each  for  sale. 
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PIN  of  a Block,  U the  axis  on  which  the  sheaves  revolve 
bring  supported  by  the  shell.  Ilttnying  Pins,  pieces  of  wood 
or  iron  fixed  in  a kind  of  rail  for  making  fast  the  small  running 
rigging. 

PINCHBECK,  n factitious  metallic  substance,  being  nn 
alloy  of  zinc  three  parts,  and  of  copper  four. 

PINE,  the  Fir  Tree . Its  timber,  under  the  name  of  deal,  is 
employed  as  wood-work  for  the  building  of  houses  ; for  rallcr«. 
flooring,  doors,  the  frames  of  windows,  tables,  boxes,  end 
other  purposes  infinitely  too  various  to  lie  enumerated. 
Frigates,  and  other  ships  of  large  size,  havo  sometimes  been 
constructed  of  deal ; but  these  arc  by  no  means  so  durable  as 
those  built  of  oak.  Much  of  the  deal  which  we  use  is  imported 
into  this  country  from  Norway,  and  other  northern  parts  of 
Europe.  That  front  Christiana,  which  in  London  is  called  yellow 
deal,  and  in  the  country  red  deal,  is  frequently  brought  over  in' 
planks,  but  more  commonly  in  boards  about  ten  inches  and 
half  in  width.  The  Scots  fir  raised  in  England  is  equal  to  the 
foreign  wood  in  weight  and  durability,  but  its  grain  is  generally 
coarser.  We  are  informed  that  in  some  parts  of  Ireland  the  bogs 
are  almost  entirely  filled  with  (he  old  roots  of  the  Scots  fir  ; 
and  that  these  are  dug  op  and  converted  into  ropes,  which,  for 
sustaining  moisture  without  decay,  are  found  preferable  tn  ropes 
made  of  hemp.  The  outer  bark  of  the  fir-tree  may  be  used  in 
the  tanning  of  leather ; and  it  is  said  that  in  the  northern 
parts  of  Europe  the  soft,  white,  and  fibrous  inner  bark  is,  in 
in  times  of  scarcity,  made  into  a kind  of  bread.  For  this  pur- 
pose it  is  dried  over  n fire,  reduced  to  powder,  kneaded  with 
water  and  a small  portion  of  corn  Hour  into  cakes,  and  baked 
in  an  oven.  Children  in  Norway  are  very  fond  of  the  fresh 
bark  in  tho  spring  of  the  year,  either  shaved  off  with  a knife  or 
grated  with  a rasp. 

Common  turpentine  is  the  resinous  juice  chiefly  of  the  Scots 
fir,  obtaioed  by  bnring  holes  into  the  trunks  of  the  trees  early 
in  spring,  and  placing  vessels  beneath  for  its  reception.  It  is 
of  a brown  colour,  and  lias  a strong  odour  and  disagreeable 
taste.  On  the  distillation  of  turpentine,  an  essential  oil  is  pro- 
duced, called  oil  of  turpentine,  which  is  extremely  pungent. 
When  the  distillation  is  continued  to  dryness,  that  which  is 
left  behind  is  known  by  the  name  of  common  resin  or  rosin; 
but  if  water  be  mixed  with  it  while  yet  fluid,  and  incorporated 
by  violent  agitation,  a substance  is  formed  called  yellow  resin- 
Common  turpentine  is  mostly  employed  as  an  ingredient  in  the 
plasters  used  by  furriers.  The  oil  is  occasionally  used  ia  me- 
dicine ; and  lately  it  has  been  considered  efficacious  in  cases  of 
worms.  It  is  much  employed  by  painters  for  rendering  their 
colours  more  fluid ; as  well  as  in  the  composition  of  different 
kinds  of  varnish  used  in  floor-cloth,  umbrella,  and  other  manu- 
factures. The  noxious  spirit  called  gin  was  formerly  flavoured 
with  juniper  berries  ; but  ns  these  are  now  too  expensive,  oil 
of  turpentine,  the  taste  of  which  in  a slight  degree  resembles 
that  of  juniper,  is  applied  to  the  same  purpose;  and  very  con- 
siderable quantities  of  turpentine  are  thus  consumed.  The 
common  resin  is  used  in  plasters,  for  which  its  great  adhesive- 
ness renders  it  peculiarly  applicable.  It  is  also  of  considerable 
importance  in  the  arts  ;and  musicians  rub  the  bows  and  strings 
of  violins  with  it,  to  take  off  the  greasy  particles  which  arc  there 
collected,  as  well  as  to  counteract  the  effects  of  moisture.  Yel- 
low resin  is  used  in  plasters,  and  for  other  purposes  in  medicine. 
Tar  is  obtained  from  tho  roots  and  refuse  parts  of  the  fir-tree 
by  cutting  them  into  billets,  piling  these  in  a proper  manner  in 
pits  or  ovens  formed  for  the  purpose,  covering  them  partly 
over,  and  setting  them  on  fire.  Daring  the  burning,  a black 
and  thick  matter,  which  is  the  tar,  falls  to  the  bottom,  and  is 
conducted  tlicncc  into  vessels  which  arc  placed  to  receive  if, 
and  from  which  it  is  afterwards  poured  into  barrels  for  sale. 
Tar  is  an  article  of  great  utility  in  mauufactmcs,  and  for  various 
economical  purposes-  It  is  much  cmplojcd  for  smearing  tho 
rigging  and  other  external  parts  of  ships,  to  prevent  their 
receiving  injury  from  moistorc.  It  has  been  used  in  medicine 
both  internally  and  externally  ; and  particularly  tar  water,  or 
water  impregnated  with  tar. 

The  Weymouth  Pink,  is  chiefly  distinguished  by  its  leaves 
growing  in  fives : and  its  rones  being  smooth,  cylindrical,  nnd 
longer  than  the  leaves.  This  species  grows  wild  in  North  Ame- 
rica, aud  succeeds  well  in  strong  land  in  England.  Its  tim- 
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her  is  white,  of  more  open  grain  than  Scots  Hr,  anti  not  so  heavy 
an  that.  In  America  it  is  principally  used  for  the  utasts  of 
ships,  for  which  by  its  toughness  it  is  peculiarly  calculated. 

Ths  Scotch  Fir,  Pinus  Sylvestris,  a very  useful  tree  in 
plantations  for  protecting  other  more  tender  sorts  when  young. 

It  is  also  now  very  valuable  as  timber  necessity,  the  common 
parent  of  invention,  has  taught  our  countrymen  its  value.  When 
foreign  deal  was  worth  twenty  pounds  per  load,  they  contrived 
to  raise  tl>c  price  of  this  to  about  nine  or  ten  pounds,  and  it 
was  then  thoucht  proper  for  use;  before  which  period,  and 
when  it  could  be  bought  for  little  money,  it  was  deemed  only 
fit  for  fuel.  On  the  South  Downs  some  plantations  of  this  tree, 
which  have  been  sold  after  twenty-five  years'  growth,  at  a price 
w hich  averaged  a profit  of  twenty  shillings  per  annum  per  acre, 
on  land  usually  let  fur  aheep-pasture  at  one  shilling  and  six- 
pence. 

The  Spruce  Fir,  Pinus  Ames,  a native  of  Norway,  and  nth  *r 
northern  parts  of  Europe,  is  known  by  its  short  and  four-sided 
leaves,  growing  singly,  and  surrounding  the  branches,  its  cones 
being  cylindrical,  the  scales  somewhat  square,  flattened  and 
notched  at  the  top.  The  wood  of  the  spruce  fir  is  what  the 
English  carpenters  usually  denominate  white  deal.  It  is  con- 
sidered next  in  value  to  that  obtained  from  the  Scots  fir;  and 
is  remarkable  for  having  few  knots.  On  account  of  its  light- 
ness, it  is  peculiarly  adapted  for  packing  cases  and  musical  i 
instruments. 

PINION,  in  Mechanics,  an  arbor  or  spindle,  in  the  body  of 
which  arc  several  notches,  which  catch  the  teeth  of  a wheel 
that  serves  to  turn  it  round  ; or  it  is  a lesser  wheel  that  plays  in 
the  teeth  of  a larger  one. 

PINK,  a vessel  used  at  sen,  masted  and  rigged  like  other 
ships,  only  that  this  is  built  with  a round  stern  ; the  bends  and 
ribs  compassing  so  as  that  her  ribs  bulge  out  very  much.  This 
disposition  renders  the  pinks  difficult  to  be  boarded,  and  also 
enables  them  to  carry  greater  burdens  than  others,  for  which 
purpose  they  are  often  used. 

PINNA,  in  Zoology,  a genus  belonging  to  die  order  of  ver- 
tucs  testacea.  The  animal  is  a slug. 

PINNACE,  a small  vessel  used  at  sea,  with  a square 
stern,  having  sails  and  oars,  and  carrying  three  masts,  chiefly 
used  as  a scout  for  intelligence,  and  for  landing  of  men.  be. 
One  of  the  boats  belonging  to  a great  man  of  war,  serving  to 
carry  the  officers  to  and  from  the  shore,  is  also  called  the 
pinnace. 

PINNACLE,  in  Architecture,  the  top  or  roof  of  a house 
tc  ruinating  in  a point. 

PINTLES,  certain  pins  or  hooks  fastened  upon  the  back  part 
of  the  rudder,  with  their  points  downwards,  in  order  to  enter 
into  and  rest  upon  the  gougings  fixed  on  the  stern  post  to  sup- 
port tho  rudder.  See  the  article  Helm. 

PINUS,  the  Fir.  See  Pine, 

PIONEERS,  in  the  art  of  war,  are  such  as  are  commanded 
in  from  the  country,  to  march  with  an  army  for  mending  the 
wavs,  for  working  on  entrenchments  and  fortifications,  and  for 
making  mines  and  approaches. 

PIP,  or  Pep,  pepta,  a disease  among  poultry,  consisting  of 
n while  thin  skin,  or  film,  that  grows  under  ibo  tip  of  the 
tongue,  and  hinders  their  feeding. 

PIPE,  in  Law,  a roll  in  the  Exchequer,  otherwise  called  the 
Roll. 

Pipe  also  denotes  a vessel  or  measure  for  wine,  containing 
120  gallons. 

Pipe  Office,  is  an  office  wherein  a person,  called  the  clerk  of 
the  pipe,  makes  out  leases  of  crown  lands,  by  warrant  from  the 
lord  treasurer,  or  commissioners  of  the  treasury,  or  chancellor 
of  the  exchequer.  The  clerk  of  the  pipe  makes  out  also 
accounts  of  sheriffs,  &c.  and  gives  the  accoroptants  their 
quietus  est. 

PIPER,  Pepper,  a genus  of  the  trigynia  order,  in  the  dian- 
dria  class  of  plants.  There  is  no  caiix  or  corolla;  the  berry 
is  onc-seeded.  There  arc  00  species. 

PIPES,  for  conveying  of  water,  for  pumps,  water-engines, 
be.  arc  usually  of  lead,  iron,  earth,  or  wood ; the  latter  are 
usually  made  of  oak  or  elder.  Those  of  iron  are  cast  in  forges : 
their  usual  length  is  from  six  to  eight  feet ; several  of  these  are 
commonly  fastened  together  by  means  of  four  screws  at  each 


end,  with  leather  or  old  bat  between  them,  to  stop  the  water. 
Those  of  earth  are  made  by  the  potters;  these  are  fitted  into 
one  aoolher,  one  end  being  always  made  wider  than  the  oilier. 
To  join  them  the  closer,  and  prevent  their  breaking,  they  are 
covered  with  tow  and  pitch  : their  length  is  usually  about  that 
of  the  iron  pipes.  The  wooden  pipes  are  trees  bored  with  large 
iron  augurs  of  different  sixes,  beginning  with  a less,  and  then 
proceeding  with  a larger,  successively  ; the  first  being  pointed, 
the  rest  being  formed  like  spoons,  increasing  in  diameter  from 
one  to  six  inches,  or  more  ; the  pipes  are  fitted  into  the  extre- 
mities of  each  other,  as  here  represented,  and  are  sold  by  the 
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foot.  Wooden  pipes  are  bored,  either  by  a borer  advancing 
horizontally,  while  the  wood  to  be  pierced  is  turned  round,  in 
some  such  manner  as  in  boring  of  ordnance;  or,  by  causing  the 
limber  to  be  gradually  advanced,  while  the  borer  turns  round  ; 
the  latter  method  is  the  most  common.  The  apparatus  most 
frequently  adopted,  when  the  first  mover  is  a stream  of  water, 
is  that  invented  by  M.  Morel. 

This  machinery,  (see  Plate  Pile  Engines,  be.)  is  represented 
at  fig.  6,  where  the  vertical  wheel  A is  put  into  motion  by 
water  descending  upon  it  through  a trough  or  sloping  canal : 
upon  the  horizontal  axle  of  this  wheel  is  a cog  wheel  B,  which 
gives  motion  to  the  lanterns  C,  D,  the  common  axis  of  these 
lanterns  being  in  a vertical  position.  The  lantern  D turns  at 
the  same  time  two  cog  wheels  E and  F;  the  first,  E,  which  is 
vertical,  turns  the  augur  that  bores  the  wood  ; and  the  second, 
F,  which  is  horizontal,  has  attached  toil  by  a pin  which  is  at  a 
small  distance  from  its  centre,  a lever  or  arm  H,  with  a hook  at 
its  end.  taking  into  the  indentations  of  one  of  the  wheels  of  the 
carriage  that  carries  the  wood  to  be  bored.  Another  lever,  It 
hanging  upon  tho  former,  is  prevented  from  falling  by  aspring, 
and  pushes  by  its  extremity  against  the  notches  of  the  lower  end 
of  the  same  wheel.  Thus,  as  the  cog  wheel  torus  round,  the 
carriage-wheel  is  first  pelted  forward  by  the  hook  and  lever  H, 
and  then  pushed  backward  as  far  by  the  arm  I ; by  this  means 
causing  a pinion  upon  the  axle  of  the  carriage  wheel  to  advance 
the  rackwork  above  it,  together  with  the  timber  to  be  bored  ; 
so  that  the  timber  is  advanced  by  a slight  reciprocating  motion 
of  the  carriage.  The  augur,  being  generally  some  feet  in 
length,  plays  in  holes  in  two  pieces  L,  L,  which  retain  it  in  its 
horizontal  position,  and  thus  it  forms  a cylindrical  cavity  in  the 
wood,  as  required. 

Fifes,  Tobacco,  are  made  of  various  fashions  ; long,  short, 
plain,  worked,  white,  varnished,  unvarnished,  and  of  various 
colours,  be.  # 

PI  PR  A.  the  Manakin,  a genus  of  birds  of  the  order  of  pas- 
seres.  Latham  describes  25  species,  and  five  varieties. 

PIRACY,  is  the  seizing  or  plundering  a vessel  on  the  bigli 
seas,  without  having  a commission  for  that  purpose. 

PIRATE,  a sea  robber.  By  slat.  28.  Hen.  VIII.  c.  15.  all 
treasons,  felonies,  robberies,  murders,  and  confederacies,  com- 
mitted upon  the  sea,  or  in  any  haven,  creek,  or  place,  w here  the 
admiral  has  jurisdiction,  shall  be  tried  in  such  shires  or  places 
as  the  king  shall  appoint  by  his  commission,  in  like  forms  as  if 
such  offence  bad  been  committed  upon  land,  and  according  to  the 
course  of  the  common  law,  and  the  offenders  shall  suffer  death, 
without  benefit  of  clergy.  And  by  slat.  6 Geo.  I.  made  per- 
petual, it  is  enacted,  that  if  any  of  his  majesty’s  natural  born 
subjects,  or  denizens  of  this  kingdom,  shall  commit  any  piracy 
or  robbery,  or  any  act  of  hostility,  against  other  his  majesty’s 
subjects  upon  the  sea,  under  colour  of  any  commission  from 
any  prince  or  state,  or  pretence  of  authority  from  any  person 
whatsoever,  such  offender  shall  be  deemed  to  be  a pirate,  felon, 
and  robber ; and  being  duly  convicted  thereof,  according  to 
this  act,  or  the  aforesaid  act  of  23  Hen.  VIII.  shall  have  and 
suffer  such  pains  of  death,  loss  of  lands,  goods,  and  chattels,  as 
pirates,  felons,  and  robbers  upon  the  seas,  ought  to  have  and 
suffer.  By  18  Geo.  II.  c.  30.  persoos  committing  hostilities,  or 
aiding  enemies  at  sea,  may  be  tried  as  pirates.  Piracies  at 
sea  art  excepted  out  of  the  general  pardon,  by  90  Geo.  II.  c.  52. 

Pirate’s  Goods  gu  to  the  admiral  by  grant;  but  not  piratical 
goods,  which  go  to  the  king,  if  the  owner  is  not  known. 
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PISCES,  the  Fuhrt  X.  the  last  of  the  signs  in  the  fixed 
zodiac,  and  consequently  the  last  of  the  Southern  and  Winter 
signs  : the  sun  enters  it  about  the  I9tli  of  February,  and  the  earth 
is  then  just  entering  into  the  sign  Virgo.  Reckoning,  how- 
ever, by  the  visible  zodiac,  this  sign  has  taken  the  place  of 
Aries,  and  it  is  chiefly  situated  on  the  north  side  of  the  equator ; 
the  Fishes  have  therefore  become  the  leaders  of  the  celestial 
hosts ; and  on  all  artificial  representations  of  the  heavens, 
wherein  the  constellations  are  laid  down  according  to  their 
recession  from  the  vernal  equinox,  as  established  by  the  intel- 
lectual zodiac,  of  Hipparchus,  the  Sun  actually  enters  Pisces 
about  the  6th  of  March. 

Pi»ct:s,  Fit  he  i,  iu  Natural  History,  is  the  fourth  class  in  the 
Linnsean  system,  consisting  of  five  orders,  ris.  Ahdom'nales, 
Apodcs,  Cartilaginii,  Jugularcs,  and  Thoracici.  The  class  is 
described  as  having  incumbent  jaws ; eggs  without  white; 
organs  of  sense  ; for  covering,  imbricate  scales  ; fins  for  sup- 
porters; they  swim  in  water;  respiration  is  pet  formed  by  means 
of  gills,  w hich  supply  the  place  of  lungs.  Air  is  equally  neces- 
sary to  the  existence  of  fish,  as  it  is  to  other  animals.  This 
process,  in  fishes,  as  breathing  in  the  human  subject,  is  carried 
on  during  sleep,  and  is  repeated  about  twenty-five  times  in  a 
minute;  ami  the  necessity  of  it  is  evinced,  from  the  oiroum-  J 
stance  of  fish  being  certainly  killed  in  water,  from  which  air  is 
taken  away  by  means  of  the  air-pump,  or  excluded  by  very 
severe  frost.  Should  the  free  play  of  the  gills  bo  even  sus- 
pended, or  their  covers  kept  from  moving,  by  a siring  tied 
round  them,  the  fish  would  fall  into  convulsions,  and  die  in  a 
few  minutes.  It  is  said,  likewise,  that  though  the  biancliial 
apparatus  be  comprised  in  a small  compass,  its  surface,  when 
fully  extended,  would  occupy  many  square  feet ; a fact,  that 
may  convince  the  most  sceptical,  of  the  numberless  convolu- 
tions and  ramifications  in  which  the  included  water  is  elabo- 
rated and  attenuated,  in  the  coarse  of  giving  out  its  air  in  the 
respiratory  process.  Fishes  have  the  organs  of  sense,  some  of 
them  probably  in  a very  high  degree,  and  others  imperfectly; 
of  the  latter  kind,  are  (he  senses  of  touch  and  uf  taste;  but  the 
sense  of  hearing  has  now  been  completely  ascertained,  which 
was  long  doubted,  and  by  some  physiologists  denied:  the 
organ  is  contained  in  the  cavity  of  the  head.  The  organ  of 
smelling  is  large,  and  the  animals  have  a power  of  contracting 
and  dilating  the  entry  to  it  as  they  have  occasion.  It  seems  to 
be  mostly  by  tlicir  acute  smell  that  they  discover  their  food, 
for  tbeir  tongue  seems  not  to  have  been  designed  for  a very 
sice  srnsation,  being  of  a pretty  firm  cartilaginous  substance; 
and  common  experience  evinces,  that  their  sight  is  not  of  so 
much  use  to  them  as  their  smell  in  searching  for  their  nourish- 
ment.— We  now  proceed  to  notice  the  motion  of  fishes,  for  the 
celerity  of  which  their  shape  is  admirably  adapted  : hence, 
vessels  designed  to  be  navigated  in  water,  arc  made  to  imitate, 
in  some  degree  or  other,  the  shape  of  fish  ; but  the  rapidity  of 
a ship  in  sailing  before  the  wind,  is  not  to  be  compared  to  the 
velocity  of  a fish.  The  largest  fishes  are  known  to  overtake  a 
ship  in  full  sail  with  the  greatest  ease,  to  play  round  it  without 
effort,  and  to  surpass  it  at  pleasure.  Every  part  of  the  body 
seems  formed  for  despatch  : the  fins,  the  tail,  and  the  motion 
of  the  whole  backbone,  assist  in  the  business  ; and  it  is  to  that 
flexibility  of  body  which  mocks  the  efforts  of  art,  that  fishes 
owe  the  great  velocity  of  tbeir  motions.  The  chief  instruments 
in  a fish's  motion  are  its  fins,  air-bladder,  and  tail ; with  two 
pair,  and  three  single  fins,  it  will  migrate  a thousand  leagues 
io  a season,  and  without  indicating  any  visible  symptoms  of 
languor  or  fatigne.  By  means  of  the  air  bladder,  fishes  can 
increase  or  diminish  the  specific  gravity  of  their  body.  When 
they  contract  it,  and  press  out  the  air,  the  bulk  of  the  body  is 
diminished,  and  the  fish  sinks  as  far  as  it  pleases:  on  relaxing 
the  operation,  the  bladder  acquires  its  natural  site,  the  body 
becomes  specifically  lighter,  and  the  fish  is  enabled  to  swim 
near  the  aurfaoe.  The  tail,  in  the  last  place,  may  be  regarded 
as  the  rudder,  directing  the  motions  of  the  fish,  to  which  the 
fins  are  only  subservient.  With  respect  to  the  nourishment  of 
fishes:  they  are  mostly  carnivorous,  though  they  seite  upon 
almost  any  thing  that  falls  in  their  w ay,  and  not  uncommonly  j 
devour  their  own  offspring ; they  seem,  indeed,  to  manifest  a 1 
particular  predilection  for  whatever  the;  can  swallow  possessed 
of  life.  Fishes  can,  however,  notwithstanding  tbeir  natural  I 
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voracity,  live  long,  apparently,  without  fond  ; but  they,  perhaps, 
in  vases  and  other  ornamental  vessels,  feed  on  insects  too  sum  II 
for  the  human  eye  to  see ; or,  it  has  been  thought,  they  may 
have  the  power  of  chemically  decomposing  water.  A few 
species  of  fishes,  as  the  eel,  blenny.&c.  are  viviparous;  but  by 
far  the  greater  number  arc  produced  from  eggs.  Fishes  havo 
different  seasons  for  depositing  their  spawn.  Some,  which 
live  in  the  depths  of  the  ocean,  are  said  to  choose  the  w inter 
months  ; but,  in  general,  those  with  which  we  arc  acquainted, 
choose  the  hottest  months  in  summer,  and  prefer  such  water 
ns  is  somewhat  trpjfird  by  the  beams  of  the  sun.  They  then 
leave  the  deepest  parts  of  the  ocean,  which  are  the  coldest,  and 
shoal  round  the  coasts,  to  swim  up  the  fresh  water  rivers,  which 
arc  warm  as  they  are  comparatively  shallow,  depositing  their 
eggs  where  the  sun's  influence  can  most  easily  reach  them,  and 
seeming  to  take  no  farther  charge  of  their  future  progeny.  Of 
the  eggs  thus  deposited,  scarcely  one  in  a hundred  brings 
forth  an  animal,  as  they  arc  devoured  by  all  the  lesser  fry 
which  frequent  the  shores,  by  aquatic  birds  near  the  margin, 
and  by  the  larger  fish  in  deep  water.  Still,  however,  the  sea  is 
amply  supplied  with  inhabitants  ; and  notwithstanding  their 
own  rapacity,  and  that  of  various  tribes  of  fowls,  the  numbers 
| that  escape  are  sufficient  to  relieve  the  wants  of  a considcrablo 
portion  of  mankind.  Indeed,  when  we  consider  the  fecundity 
of  a single  fish,  the  amount  will  seem  astonishing.  If  we  should 
be  told,  for  example,  that  a single  being  could  in  one  season 
produce  as  many  of  its  kind  as  there  arc  inhabitants  in  Eng- 
land, it  would  strike  us  with  surprise;  yet  the  cod  annually 
spawns,  according  to  Lewcnhoeck,  above  nine  million  of  eggs 
contained  in  a single  roe.  The  flounder  is  commonly  known 
to  produce  above  one  million;  and  the  mackarel  above  tivo 
hundred  thousand  ; a herring  of  a moderate  size,  will  yield  nt 
least  ten  thousand;  a carp,  of  fourteen  inches  in  length,  con- 
tained, according  to  Petit,  two  hundred  aud  sixty-two  thousand 
two  hundred  and  twenty-four;  and  another,  sixteen  inches  long, 
contained  three  hundred  and  forty-two  thousand  one  hundred 
and  fortv-four ; a perch  deposited  three  hundred  and  eighty 
thousand  six  hundred  and  forty  ; and  a female  sturgeon,  seven 
million  aix  hundred  and  fifty-three  thousand  two  hundred. 
Thu  viviparous  species  are  by  no  means  so  fruitful;  yet  tho 
blenny  brings  forth  two  or  three  hundred  at  a time,  all  alive 
aod  playing  round  the  parent  together. 

PISCIS  AUSTRALIS,  the  Southern  Fith,  is  one  of  the  old 
constellations,  the  brilliant  ofwhicb  was  asubject  of  great  study 
by  the  Egyptians  and  Ethiopians,  as  I have  already  observed. 
The  river  of  Aquarius  is  lost  at  the  mouth  of  i lie  Fish,  as  our 
astronomers  depict  the  constellations.  The  brilliant  FomuHiaut 
is  nearly  on  the  same  meridian  with  Marknb  in  Pegasus  ; but 
Kircher’s  Planispheres  are  destitute  of  this  symbol;  yet  we  may 
conceive  its  high  antiquity  from  tho  place  it  holds  among  tho 
celestial  host,  and  its  relation  with  Aquarius. 

PISCIS  VOLANS,  the  Flying  Ftth,  situated  on  the  Antarc- 
tic circle,  contains  eight  stars  all  under  the  4th  magnitude. 

PISOL1T,  a mineral  found  at  Carlsbad,  in  Bohemia.  It  has 
the  form  of  round  masses  composed  of  concentric  layers,  and 
containing  a grain  of  sand  in  tbeir  centre.  Colour  while,  often 
grayish,  reddish,  or  yellowish. 

PISTOLE,  a Spanish  gold  coin,  of  which  there  are  quad- 
ruple, double,  and  half  pistoles. 

PISTON,  in  Mechanics,  denotes  a short  cylinder  working 
within  another  hollow  cylinder,  as  in  water  or  air  pumps,  and 
some  other  machines. 

PISUM  Sativum.  (The  Pen.)  The  gray  bog  pea  usrd  to  be 
tbe  only  one  sufficiently  hardy  for  culture  in  the  fields;  hot 
since  the  improvement  of  our  agriculture,  wc  have  all  the  finer 
varieties  cultivated  in  large  quantities.  The  sred  used  is  about 
two  bushels  and  a half  per  acre,  and  the  produce  varies  from 
three  to  ten  quarters.  The  varieties  of  peas  arc  many,  hut  the 
principal  ones  used  in  agriculture  arc  the  early  Charlton  pea  ; 
the  Dwarf  marrow : the  Prussian  blue.  All  these  are  dwarf 
kinds,  and  as  the  demand  for  this  article  in  war  time  is  great 
for  the  navy  and  army,  if  the  farmer's  land  will  suit,  and  pro- 
duce such  as  will  boil,  they  will  fetch  a considerably  greater 
price  in  proportion.  Tbe  varieties  that  are  found  to  boil  nru 
either  used  whole,  or  split,  which  is  done  bv  steeping  them  in 
water  till  the  cotyledons  swell,  after  which  they  are  dried  on  a 
0 U 
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kiln,  ami  passed  through  a mill ; which  just  breaking  the  busk, 
the  two  cotyledons  fall  apart. 

PITCH,  a tenacious  oily  substance,  drawn  chiefly  from  pines 
and  firs,  and  used  in  shipping,  medicine,  and  other  arts ; or  it  is 
more  properly  tar,  inspissated  by  boiling  it  over  a slow  fire. 

Pitch,  Mineral,  has  a strong  resemblance  to  common  pitch. 
Colour  black,  dark  brown,  or  reddish.  Specific  gravity  from 
1,45  to  2.  Does  not  stain  the  lingers.  On  a white  iron  it  Dames 
with  a strong  smell,  and  leaves  a quantity  of  gray  ashes. 

PITCHING,  is  the  vertical  vihrnliun  which  the  length  of  a 
ship  make*  about  her  centre  of  gravity,  or  the  moment  by  which 
she  plunges  her  head  and  afterpart  alternately  into  the  hollow  of 
the  sea.  This  motion  may  proceed  from  two  causes  ; the  waves 
which  agitate  the  vessel,  and  the  wind  upon  the  sails  which 
makes  her  stoop  at  every  blast.  The  first  absolutely  depends 
upon  the  agitation  of  the  soa.  and  is  not  susccptibleof  inquiry  ; 
and  the  second  is  occasioned  by  the  inclination  of  the  masts, 
and  may  be  submitted  to  certain  established  maxims.  When 
the  wind  acts  upon  the  sails,  the  masts  Yield  to  its  effort  with 
an  inclination  which  increases  in  proportion  to  the  length  of  the 
mast,  to  the  augmentation  of  the  wind,  and  to  the  comparative 
weight  and  distribution  of  the  ship's  lading.  The  repulsion  of 
the  water  to  the  effort  of  gravity,  opposes  itself  to  this  inclina- 
tion, or  at  least  retains  it  by  os  much  as  the  rrpulsion  exceeds 
the  momentum  or  absolute  effort  of  the  mast,  upon  which  the 
wind  operates.  At  the  end  of  each  blast,  when  the  wind  sus- 
pends its  action,  this  repulsion  lifts  the  vessel ; and  these  suc- 
cessive inclinations  and  repulsions  produce  the  movement  of 
pitching,  which  is  very  inconvenient;  and  when  it  is  consider- 
able, will  greatly  retard  the  course  as  well  as  endanger  the 
mast  and  strain  the  vessel. 

PITCIISTONE.  This  stone,  which  occurs  in  different  parts 
of  Germany,  France,  and  other  countries,  has  obtained  its  name 
from  some  resemblance  which  it  has  been  supposed  to  have  to 
pitch.  It  is  most  usually  in  amorphous  pieces  of  different  sizes. 

PITH,  in  Vegetation,  the  soft  spongy  substance  contained  in 
the  crntrnl  parts  of  plants  and  trees. 

PIVOT,  a foot  or  shoe  of  iron,  or  other  metal,  usually  coni- 
cal, or  terminating  in  a point,  by  which  a body,  intended  to 
turn  round,  bears  nn  another  fixed  and  at  rest,  and  performs 
its  revolutions.  The  pivot  usually  bears  or  turns  round  in  a 
sole,  or  piece  of  iron  or  brass,  hollowed  out  to  receive  it. 

PLACES,  in  Philosophy,  that  part  of  immoveable  spnee  which 
anv  body  possesses  or  occupies,  having  to  space  the  same 
relation  that  time  has  to  duration. 

Pixel  has  various  denominations,  as  ahtolut e,  relatire,  pri- 
tun  rtf,  fcc.  which  will  be  readily  comprehended  without  any 
formal  definitions. 

PLAGUE,  in  the  time  nf  Justinian  the  Emperor.— The  follow- 
ing dismal  relation  of  this  dire  cal  vmity  is  given  in  the  eloquent 
language  of  Mr.  Gibbon. — Ethiopia  and  Egypt  have  been  stig- 
matized in  every  age  as  the  original  source  and  seminary  of 
the  plague.  In  a damp,  hot,  stagnating  air,  this  African  fever 
is  generated  from  the  putrefartion  of  nnimnl  substances,  and 
especially  from  the  swarms  of  locusts,  not  less  destructive  to 
mankind  in  their  death  than  in  their  lives.  The  fatal  disease 
which  depopulated  the  earth  in  the  time  of  Justinian  and  his 
successors,  first  appeared  in  the  neighbourhood  of  Pclusiom, 
between  the  Scrhonian  bog  and  the  eastern  channel  of  the  Nile. 
From  thence,  having  ns  it  were  a double  path,  it  spread  to  the 
cast  over  Syria.  Persia,  and  the  Indies,  and  penetrated  to  the 
west,  along  the  coast  of  Africa,  and  over  the  continent  of 
Europe.  In  the  spring  of  the  second  year,  Constantinople, 
during  three  or  four  months,  was  visited  by  the  pcsliloncc  ; and 
Procopius,  who  observed  its  progress  and  symptoms  with  the 
errs  of  a physician,  ha*  emulated  the  skill  and  diligence  of 
Thucvdides  in  the  description  of  the  plnguc  of  Athens.  The 
infection  was  sometimes  announced  by  the  visions  of  a dis- 
tempered fancy;  and  the  victim  despaired  ns  soon  as  he  had 
heard  the  menace  and  felt  the  stroke  of  an  invisible  spectre. 
But  the  greater  number  in  their  beds,  in  the  streets,  in  their 
usoal  occupation,  were  surprised  by  a slight  fever;  so  slight, 
indeed,  that  neither  the  pulse  nor  the  colour  of  the  patient 
gave  any  signs  of  the  approaching  danger.  The  same,  the 
next,  or  the  succeeding  day.  it  was  declared,  hy  the  swelling 
of  the  glands,  particularly  those  of  the  groin,  of  the  arm-pits, 


and  under  the  car;  and,  when  these  buboes  or  tumors  were 
opened,  they  were  found  to  contain  a coal  or  blaek  substance 
of  the  size  of  a lentil.  If  they  came  to  a just  swelling  and  sup- 
puration, the  patient  was  saved  by  this  kind  and  natural  dis- 
charge of  the  morbid  humour.  But,  if  they  continued  hard  and 
dry,  n mortification  quickly  ensued,  and  the  fifth  day  was  com- 
monly the  term  of  hi*  life.  Thu  fever  was  often  accompanied 
by  lethargy  or  delirium  ; the  bodies  of  the  sick  were  covered 
with  black  pustules  or  caihuncics,  the  symptoms  of  immedialo 
death  ; and,  in  thu  constitutions  luu  feeble  to  produce  an  erup- 
tion, the  vomiting  of  blood  v, as  followed  by  the  mortification  of 
the  bowels.  To  prc^iinnt  women  the  plague  was  generally 
mortal.  Youth  was  the  most  pernicious  season,  and  the  female 
sex  was  less  susceptible  than  the  male  ; but  every  rank  and 
profession  was  attacked  with  indiscriminate  rage;  and  many 
of  those  who  escaped  were  deprived  of  the  use  of  their  speech, 
without  being  secure  fiuru  a return  of  the  disorder.  The  phy- 
sicians of  Const nntinoplo  were  zealous  and  skilful,  but  their 
art  was  kalllod  hy  the  various  symptoms  and  pertinacious 
vehemence  of  the  disease:  the  same  remedies  were  productive 
of  contrary  effects,  nud  the  event  capriciously  disappo  nted 
their  prognostics  of  death  or  recovery.  The  order  ol  funerals 
and  right  of  sepulchres  were  confounded  ; those  who  were  left 
without  friends  or  servants  lay  unburied  in  the  streets,  or  in 
their  desolate  houses;  and  n magistrate  was  authorized  to 
collect  the  promiscuous  heaps  cf  dead  bodies,  to  transport 
them  by  land  or  water,  and  to  inter  them  in  deep  pits  bey  ond 
the  precincts  of  tha  city.  Their  own  danger,  and  the  prospect 
of  public  distress,  awakened  some  remorse  in  the  minds  of  the 
most  vicious  of  mankind  ; the  confidence  of  health  again  revived 
their  passions  and  habits.  The  plague  had  touched  the  person 
of  Justinian  himself.  During  his  sickness,  the  public  conster- 
nation was  expressed  in  the  habits  of  the  citizens,  and  their 
idleness  and  despondency  occasioned  a general  scarcity  in  the 
capital  of  the  East.  Contagion  is  the  inseparable  symptom  of 
the  plague,  which,  by  mutual  respiration,  is  trausfused  from 
the  surfeited  persons  to  the  lungs  and  stomach  of  those  who 
approach  them.  While  philosophers  believe  and  tremble,  it  is 
singular  that  the  real  danger  should  have  been  denied  by  a 
people  most  prone  to  vain  and  imaginary  terrors  (the  French.) 
Yet.  the  fellow-citizens  of  Procopius  were  satisfied,  by  some 
short  and  partial  experience,  that  the  infection  could  not  be 
gained  by  the  closest  conversation  ; and  this  pcrso&sion  might 
support  the  assiduity  of  friends  and  physicians  in  the  care  of 
the  sick,  whom  inhuman  prudence  would  have  condemned  to 
solitude  and  despair.  Hut  the  fatal  security,  like  the  predesti- 
nation of  tho  Turks,  must  have  aided  the  progress  of  the  con- 
tagion ; and  those  salutary  precautions,  to  which  Europe  is 
indebted  fur  her  safety,  were  unknown  to  the  government  of 
Justinian.  No  restraints  were  imposed  on  live  free  and  fre- 
quent intercourse  of  the  Roman  provinces ; from  Persia  to 
France  the  nations  were  mingled  and  infected  by  wars  and 
emigrations ; and  the  pestilential  odour,  which  lurks  for  years 
in  a bale  of  cotton,  was  imported,  by  the  abuse  of  trade,  into 
the  most  distant  regions.  The  mode  of  its  propagation  is 
explained  by  the  remark  of  Procopius  himself,  that  it  always 
spread  from  the  sea-coast  to  the  inland  countries : the  most 
sequestered  islands  and  mountains  were  successively  visited  ; 
the  places  which  had  escaped  the  fury  of  its  first  passage,  were 
alone  exposed  to  the  contagion  of  the  ensuing  year.  The 
winds  might  diffuse  that  subtle  venom  ; but,  unless  the  atmo- 
sphere be  previously  disposed  for  its  reception,  the  plague 
would  soon  expire  in  the  cold  or  temperate  climates  of  the 
earth.  Such  was  the  universal  corruption  of  the  air,  that  the 
pestilence,  which  burst  forth  in  the  16lh  year  of  Justinian,  x.n. 
542,  was  not  checked  or  alleviated  by  any  difference  of  the 
seasons.  In  time  its  first  malignity  was  abated  and  dispersed  ; 
the  disease  alternately  languished  and  revived  ; but  it  was  not 
till  the  end  of  a calamitous  period  of  fifty-two  years  that  man- 
kind recovered  their  health,  or  the  air  resumed  its  pure  and 
salubrious  quality.  No  facts  have  been  preserved  to  sostain 
an  account,  or  even  a conjecture,  of  the  numbers*  that  perished 
in  this  extraordinary  mortality.  I only  find  that,  during  three 


• It  U probable  that  le*a  than  an  bumlred  millions  of  banian  bcinga 
fell  victim*  to  Ibis  contagion  in  the  Roman  empire  alone ! ! J 
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mouths,  five,  and  at  length  ten,  thousand  people  died  each  day 
nt  Constantinople;  that  many  cities  or  the  East  were  left 
meant;  and  that,  in  several  districts  in  Italy,  the  harvest  and 
the  vintago  withered  on  the  ground.  The  triple  scourge  of 
war,  pestilence,  and  famine,  afflicted  the  subjects  of  Justinian  ; 
and  his  reign  is  remarkable  for  a visible  decrease  of  the  human 
species,  which  has  never  been  repaired,  in  some  of  the  fairest 
countries  of  the  globe. 

Plague  Water,  one  of  the  compound  waters  of  tho  shops, 
distilled  from  mint,  rosemary,  angelica  roots.  8tc. 

PLAIN,  in  general,  an  appellation  given  to  whatever  is 
smuoth  and  even,  or  simple,  obvious,  and  easy  to  bo  under- 
stood ; and  consequently,  stands  opposed  to  rough,  enriched, 
or  laboured.  A plain  figure,  in  geometry,  is  an  uniform  surface, 
from  every  point  of  whose  perimeter,  right  lines  may  be  drawn 
to  every  other  point  in  the  same.  A plain  angle  is  one  con- 
tained under  the  two  lines  or  surfaces,  in  contradistinction  to 
a solid  angle.  The  doctrine  of  plain  triangles,  as  those  included 
under  three  right  lines,  is  termed  plain  trigonometry. 

Plain  dumber,  is  a number  that  may  be  produced  by  the 
multiplication  of  two  numbers  into  one  another:  thus  20  is  a 
plain  number  produced  by  the  multiplication  of  0 into  4. 

Plain,  Place,  locus  planus,  or  locus  ad  planum,  among  the 
ancient  geometricians,  denoted  a geometrical  locus,  when  it 
v ns  n right  line  or  a circle,  in  opposition  to  a solid  place, 
which  was  an  ellipsis,  parabola,  or  hyperbola. 

Plain  Problem,  iu  Mathematics,  is  such  a problem  as  can- 
not be  solved  geometrically,  but  by  the  intersection  cither  of  a 
right  line  and  a circle,  or  of  the  circumferences  of  two  circles  j 
as,  given  the  greatest  side,  and  the  sum  of  the  other  two  sides  of 
a right-angled  triangle,  to  find  the  triangle,  as  also  to  describe 
a trapezium  that  shall  make  a given  area  of  four  given  lines. 

Plain  Table, in  Surveying,  a very  simple  instrument,  whereby 
the  draught  of  a field  is  taken  on  the  spot,  without  any  future 
protraction. 

PL\N,  in  general,  denotes  the  representation  of  soraclhing 
drawn  on  a plane,  such  are  maps,  charts,  icbnographics,  &c. 

PLANE.  See  Gcometky. 

Plane,  is  a term  used  by  shipwrights,  implying  the  area  or 
imaginary  surfacecnntained  within  any  particular  outlines,  as, the 
plane  of  elevation,  the  plane  of  projection,  the  horizontal  plane. 

Plane,  in  Joinery,  an  edged  tool,  or  instrument,  for  paring 
and  shaving  of  wood  smooth. 

PLANET,  a wandering  star,  as  distinguished  from  the  fixed 
liars,  which  always  preserve  the  same  relative  position  with 
respect  to  each  other.  Hence  it  follows  that  comets  and  satel- 
lites are  included,  according  to  the  original  signification  of  this 
term,  under  the  same  general  denomination ; in  fact,  tho  early 
astronomers  had  no  idea  of  comets  being  permanent  bodies, 
and  as  they  were  also  unacquainted  with  any  satellite  but  the 
noon,  which  with  the  sun  was  supposed  to  revolve  about  tho 
earth,  it  was  natural  for  them  to  class  both  under  the  same  ge- 
neral appellation.  But  modern  astronomers,  in  order  to  make 
a distinction  between  these,  define  a planet  to  bo  a celestial 
body  revolving  about  tho  sun  ns  a centre,  with  a moderate 
degree  of  eccentricity  ; thus  excluding  comets,  the  eccentricity 
of  w hose  orbits  is  very  considerable,  and  the  satellites,  which 
revolve  about  their  primaries  as  the  primaries  do  about  the 
sun.  These  last  an-,  however,  sometimes  called  secondary 
planets.  See  Astronomy. 

We  have  given,  under  the  several  articles  Eccentricity, 
Distance,  Oatnr,  Period,  8cc.  the  several  particulars  included 
under  those  denominations,  as  also  under  the  names  of  tho 
several  planets,  the  respective  elements  of  each ; and  wo  have 
therefore,  in  this  place,  only  to  state  a few  popular  observations 
relative  to  the  probable  nature,  motion,  appearances,  &c.  of 
these  celestial  bodies;  and  to  give  a general  view  of  the  ele- 
ments and  other  particulars  of  the  planetary  system.  First, 
then,  nil  the  planets  perform  their  revolutions  in  elliptical  orbits 
about  tho  sun,  w hich  is  situated  in  one  of  the  foci  of  the  ellipse  ; 
tho  orbit  of  each  planet  lies  in  a plane,  which  passes  through 
the  contra  of  the  sun  ; those  which  arc  nearest  the  centre  move 
with  a greater  velocity  than  those  that  arc  more  remote  ; the 
same  planet  is  also  quicker  or  slower  according  as  ills  in  that 
part  of  its  orbit  which  is  nearer  or  more  remote  from  the  cen- 
tral body ; and  nil  their  motions  are  performed  in  the  same  order 


from  west  to  east,  or  according  to  the  order  of  the  signs.  The 
motions  and  distances  of  the  several  planets  are  related  to  each 
other  by  invariable  laws,  viz.  that  the  cubes  of  their  periodic 
times  of  revolution,  are  as  the  squares  of  their  distances  from 
the  son  ; and  that  equal  areas  are  described  by  the  same  planet 
in  equal  times  ; that  is,  if  we  suppose  a line  drawn  from  the  sun 
to  a planet,  and  to  move  about  it  as  a centre,  that  tine  will  pass 
over  or  describe  equal  areas  in  equal  limes ; therefore  since 
the  periods  of  tho  planetary  revolution  are  accurately  known 
from  observation,  we  may  hence  find  the  exact  proportional 
distance  of  all  these  bodies.  See  Keeler's  Laws. 

It  has  been  discovered  by  means  of  spots,  observable  on  the 
discs  of  the  planets,  that  they  have  a rotatory  n otion  about 
their  own  axes,  tho  time  of  which,  however,  seems  to  follow  no 
particular  law  cither  with  regard  to  their  magnitude  or  distance 
from  the  sun.  Hence  it  appears  that  these  bodies  have  each  a 
diversity  of  seasons,  their  spring,  rammer,  autumn,  and  winter, 
resembling  those  in  our  planets;  they  have  likewise  the  same 
alternations  of  day  and  night,  and  in  short,  that  they  arc  fitted 
to  the  accommodation  of  inhabitants. 

" Witb  coiutiintioM  fitted  to  the  spot 
Where  Providence  all-wiae  bee  fixed  ibeir  lot.” 

The  excessive  heat  and  cold  experienced  in  those  regions,  in 
consequence  of  their  proximity  or  remoteness  from  the  sun,  as 
have  been  supposed  and  even  computed  by  some  authors,  ap- 
pear to  be  wholly  imaginary.  Uranus,  tho  most  distant  planet  in 
our  system,  has  a temperature  perhaps  not  at  all  different  from 
Mercury,  who  revolves  much  nearer  to  the  sun  than  ourselves. 
The  light  and  heat  received  and  experienced  in  our  globe,  seems 
to  depend  more  upon  the  constitution  of  the  atmosphere  than 
any  other  cause;  or  why  hare  we  mountains  covered  with  per- 
petual snow,  and  whence  that  diminution  of  light  and  heat  ex- 
perienced by  aerial  voyagers,  but  in  consequence  of  the  ex- 
treme rarity  of  the  air  in  the  upper  regions?  and  if  this  be 
granted,  it  follows  immediately  that  a simple  modification  in  the 
atmospheres  of  the  several  planets,  would  render  the  tempo 
rature  of  each  supportable  even  by  terrestrial  inhabitants. 

The  idea  of  the  temperature  of  the  several  planets  depending 
npon  their  distances  from  the  sun,  arises  from  considering  that 
body,  not  simply  as  the  cause  of  heat,  but  as  an  immense  mass 
of  fire,  possessing  in  itself,  independent  of  any  other  agent,  tho 
power  of  heat ; whereas  there  is  every  reason  to  conclude  that 
it  is  only  by  a combination  of  the  solar  rays  with  certain  parts 
of  our  atmosphere  that  the  effect  is  produced.  Water  poured 
upon  unslacked  lime  generates  heat  in  the  combined  mass,  and 
if  w e could  imagine  a being  existing  in  snch  a mass,  wc  should 
have  no  difficulty  in  conceiving  that  he  would  attribute  that 
quality  to  the  water,  which  we  attribute  to  the  sun,  although 
in  this  case  the  contrary  is  evident.  We  cannot  doubt  then, 
without  presumptuously  limiting  the  power  and  wisdom  of 
the  Deity,  that  each  of  these  planets  is  peopled  with  millions 
of  beings  engaged  like  us  in  the  anxious  vicissitude  of  life,  and 
probably  each  having  its  philosophers  and  astronomers  con- 
templating this  immense  globe  as  a mere  speck  in  the  starry 
firmament.  Nor  must  we  stop  hpre  ; it  is  also  highly  probable 
that  every  fixed  star  is  another  centre,  about  which  plunets  aro 
revolving,  as  those  of  our  system  do  about  the  sun,  Instead 
therefore  of  one  son  and  one  world,  as  the  ignorant  imagine, 
reason  and  contemplation  point  out  to  as  millions  of  suns  and 
millions  of  worlds,  each  peopled  by  myriads  of  inhabitants,  dis- 
persed through  infinite  space,  to  which  our  system  appears  but 
as  a mere  point  or  atom,  and  is  almost  lost  in  the  immensity 
of  the  creation. 

What  an  august,  what  an  amazing  conception,  if  human 
imagination  can  conceive  it,  does  this  give  of  tho  works 
of  the  Creator!  Thousands  of  thousands  of  suns  multi- 
plied without  end,  and  ranged  all  round  us,  at  immense  dis- 
tances from  each  other,  attended  by  ten  thousand  times  ten 
thousand  worlds,  all  in  rapid  molion,  yet  calm,  regular,  and 
harmonious,  invariably  keeping  the  paths  prescribed  them  ; and 
these  worlds  peopled  with  myriads  of  intelligent  brings,  formed 
for  an  endless  progression  in  perfection  and  felicity.  If  so  much 
power,  goodness,  and  magnificence,  be  displayed  in  the  material 
creation,  which  is  the  least  considerable  part  of  the  universe, 
how  great,  wise,  and  good  must  He  be,  who  made  and  governs 
the  whole  !'* 
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FUmrnts  of  the  PlakktS,  arc  certain  quantities  which  arc  ( 
necessary  to  he  known  in  order  to  determine  the  theory  of  their 
elliptic  motion.  Astronomers  reckon  sere n of  those  quantities,  of 
which  five  relate  to  the  elliptic  motion,  viz.  1.  The  duration  of  the 
sidereal  revolution.  2.  The  mean  distance  or  semi-axis  major. 
3.  The  eccentricity,  from  which  is  derived  the  greatest  equation 
of  the  centre.  4.  The  mean  longitude  of  the  planet  at  any  given 
epoch.  6.  The  longitude  of  the  perihelion  at  the  same  epoch. 

The  two  other  elements  relate  to  the  position  of  the  orbit,  and 
are,  1.  The  longitude  at  a given  epoch  of  the  nodes  of  the 
orbit  with  tho  ecliptic.  2.  The  inclination  of  the  orbit  to  this 
plane. 

Planet  WheeU,  are  wheels  by  whose  mutual  connexion  a 
variable  angular  motion,  such  as  that  of  the  radius  vector  of  u 
planet  in  its  orbit,  may  be  exhibited.  The  common  contrivance 
now  in  use  for  this  purpose  was  invented,  wo  think,  by  Dcsa- 
guliers ; it  consists  of  two  elliptical  wheels,  connected  cither 
by  teeth  running  into  each  other,  or  by  a band  ; these  wheels 
revolve  on  their  foci,  and  while  the  driving  ellipses  move  uni- 
formly, the  radius  vector  of  the  other  has  the  required  motion. 
A much  older,  and  at  the  same  time  far  belter,  method  than 
that  of  Desaguliers,  was  the  invention  of  M.  Joli  dc  Dijon,  of 
which  the  following  is  an  account  If  it  be  desired  to  move  a 
w heel  of  2-1  teeth  by  a pinion  of  0,  in  such  a manner  that  in 
some  parts  of  its  revolution  it  shall  move  as  swiftly  as  if  it  had 
but  12  teeth,  and  in  other  parts  as  slowly  as  if  it  bad  48  teeth, 
the  method  of  accomplishing  this  is  as  follows : — 

1.  Describe  the  rectangle  LM  NO,  fig.  7,  (see  Plate  Pile 
Eayinet , &c.)  having  its  side  N O equal  to  the  radii  of  the  great 
wheel,  and  the  pinion  taken  together,  and  its  breadth  L N equal 
to  thrir  thickness  ; which  last  must  be  greater,  the  more  con- 
siderable the  inequality  of  the  proposed  movement.  Let  N O 
be  so  divided  in  Q,  that  Q O may  be  to  Q N,  as  6 to  48.  that  is  to 
say,  reciprocally  as  the  velocity  of  the  pinion  to  the  greatest 
velocity  of  the  wheeL  Also  divide  L M in  P,  in  the  proportion 
of  0 to  12,  or  reciprocally,  as  the  velocity  of  the  pinion  to  the 
least  velocity  of  the  wheel.  Then  join  PQ,  and  draw  as  many 
lines  S R parallel  to  L M,  as  there  are  intended  to  be  teeth  iu 


the  great  wheels;  upon  which  write  the  degrees  of  velocity  they 
express,  which  are  in  the  inverse  ratio  of  their  lengths. 

2.  Let  two  truncated  cones  bo  formed  in  the  lathe;  one 
equal  to  that  which  would  be  formed  hy  the  revolution  of  the 
trapezoid  LPQN  about  L N as  an  axis  ; and  the  other  equal 
to  what  would  be  formed  by  the  revolution  of  the  trapezoid 
PQMO  about  the  axis  M O.  On  the  largest  of  these  two 
cones  let  the  circles  generated  by  the  revolution  of  the  points 
P,  T,  Q.  be  marked  and  distinguished  by  the  same  numeral 
| figures  as  the  corresponding  parallels  of  the  rectangle  LO. 

| Upon  the  two  bases  of  the  ronir  frustum  describe  radial  lines, 

| which  shall  make  angles  at  the  centre,  0g.  U,  in  the  same  pro- 
portion  to  each  other,  as  the  intended  velocities  of  the  wheel, 
as  expressed  in  fig.  8,  and  let  teeth  be  cut  in  the  curve  surface 
of  the  cone  corresponding  with  these  lines;  after  this,  look  on 
the  circles  that  express  the  different  velocities,  and  have  been 
traced  on  the  same  surface,  to  find  w hat  part  of  each  tooth 
ought  to  remain  opposite  its  corresponding  radius,  and  cut  or 
file  the  rest  away.  Thus  will  the  teeth  lie  in  an  oblique  or 
clliptiral  curvo,  on  the  conical  surface,  as  is  exhibited  in  the 
figure  by  a darker  shade.  The  pinion  must  be  made  of  a regu- 
lar conic  shape,  as  Is  shewn  at  M O,  in  fig.  U.  By  this  con- 
trivance, the  largest  or  widest  teeth  will  always  meet  the 
largest  part  of  the  pinion,  and  the  narrowest  will  correspond 
with  the  smallest  part ; on  which  account,  though  the  motion  of 
the  pinion  he  uniform,  the  wheel  will  be  carried  unequably, 
according  to  the  assigned  law- ; and  in  a similar  manner  may 
planet  wheels  be  described  to  exhibit  any  other  proposed 
variation. 

PLANETARIUM,  on  astronomical  machine,  contrived  to 
represent  the  motions  and  various  aspects  of  the  heavenly 
bodies,  parallelism  of  the  earth’s  axis,  together  with  its  diurnal 
motions,  and  by  these  means  to  explain  the  beautiful  variety 
of  the  seasons,  and  other  terrestrial  and  celestial  phenomena, 
has  ever  been  considered  as  one  of  the  noblest  efforts  of  me- 
chanical genius.  Among  the  variety  of  machines  contrived  for 
those  purposes,  the  Planetarium,  or  Portable  Orrery , fig.  1,  is 
best  adapted  for  representing  the  celestial  motions. 


A planetarium  may  be  considered,  in  short,  as  a diametrical 
section  of  the  universe,  in  which  the  upper  and  lower  hemis- 
pheres are  suppressed.  The  upper  plate  is  to  answer  for  the 
eoliptic  ; on  this  are  placed,  in  two  opposite  but  corresponding 
circles,  the  days  of  the  month,  and  the  signs  of  the  ecliptic, 
with  their  respective  characters  ; hy  this  plate  you  may  set 
the  planetary  balls  so  as  to  be  in  their  respective  places  on  the 
ecliptic  for  any  day  in  the  year.  Through  the  centre  of  this  ! 
plate  you  observe  a very  strong  stem,  on  which  is  a brass  ball 
to  represent  the  sun;  round  the  stem  arc  different  sockets  to  j 
carry  the  arms  by  which  the  several  planets  arc  supported.  | 


The  planets  are  represented  by  ivory  balls,  having  the  hemi- 
sphere which  is  next  the  son  white,  the  other  black,  to  exhibit 
(heir  respective  phases : and  these  planets  may  be  taken  ofT, 
or  put  on  with  ease,  as  occasion  may  require.  About  the  pri- 
mary planets  are  placed  the  secondary  planets,  or  moons,  which 
are.  in  some  instruments,  only  moveable  by  the  hand.  By  turn- 
ing the  handle,  all  the  planets  are  put  in  motion,  moving  round 
that  ball  which  repiesents  the  sun.  And,  if  we  take  the  earth’s 
motion  as  a standard,  the  other  planets  move  with  the  same 
relative  velocities  and  periodical  times  with  which  they  traverse 
through  space.  The  planetarium  is  furnished  with  a lamp. 
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which  when  il  is  placed  into  the  socket  on  which  the  brass 
sun  is  fitted,  throws  the  reflection  of  the  sun's  light  upon  all  the 
planets,  and  gives  their  proper  phases,  See. 

In  the  Planetarium  exhibited  in  the  engraving.  0 represents 
the  Sun,  which  is  fixed  firmly  to  a wire  a.  and  has  no  motion  ; 
$ is  the  planet  Mercury,  revolving  round  the  Sun;  $ is  the 
planet  Venus ; 0 represents  the  Earth,  nod  < the  Moon 
revolving  round  it;  /"is  a segment  of  brass  called  the  Earth’s 
terminator,  which  shews  that  all  the  parts  of  the  Earth  behind 
it  are  not  illuminated  by  the  Sun;  £ is  the  planet  Mars; 
% Jupiter  and  his  four  Satellites;  L Saturn,  with  bis  ring 
and  seven  satellites ; H Herschcl,  and  six  satellites.  L is  a 
small  winch,  which  when  turned  gives  motion  to  Mercury  arid 
Venus,  and  shews  the  Earth’s  annual  motion  round  the  Sun,  its 
diurnal  motion,  and  the  Moon's  motion  round  the  Earth.  The 
projection  in  the  middle  of  the  circular  board  M,  consists  of  the 
following  parts:— A steel  wire  A,  whoso  lower  end  is  screwed 
to  a bridge  under  tire  board,  and  which  carries  the  Sun;  over 
this  is  put  a tube,  on  whoso  lower  end  a worm  wheel,  worked 
by  a worm  on  the  arbour  of  the  winch  L above  mentioned,  is 
fixed;  and  to  the  upper  end  tho  frame  of  wheels  N,  with  the 
Earth  and  Moon.  Over  these  is  a conical  tube,  which  has  a 
(launch  at  its  lower  end,  and  is  fastened  to  the  board  M by 
three  screws;  the  arms  carrying  the  planets  Mars,  Jupiter, 
Saturn,  and  Herschel,  arc  fitted  xliflly  upon  this  lube,  so  as 
not  to  turn,  unless  they  are  moved.  These  planets  do  not 
move  by  turning  the  winch,  but  are  to  be  set  by  hand,  as  alsu 
their  satellites.  In  the  frame  of  wheels  N,  figs.  1 and  2, g is 
the  first  wheel,  which  is  fixed  to  the  wire  a,  fig- 1.  ami  is  with- 
out any  motion;  this  works  into  another  wheel  A of  the  same 
size,  fixed  to  the  spindle  i.  The  wheel  A works  another  wheel 
A of  the  same  size,  on  whose  spindle  y.  fig.  I,  the  Earih  is  fixed. 
Besides  the  wheel  A,  the  spindle  t has  three  other  w heels  hn  n, 
fixed  on  it.  The  wheel  l turns  c,  which  works  a pinion  above 
the  wheel  g,  carrying  the  planet  Mercury  in  fig,  1 ; this  pinion 
has  a hollow  spindle,  and  goes  over  the  wire  a.  The  wheel  m 
on  the  spindle  i works  into  p . which  gives  motion  to  the  pinion 
g , (whose  spindle  goes  over  the  spindle  of  the  pinion  which  car- 
ries Mercury, J and  has  the  planet  Venus,  in  fig.  I,  fixed  to  it. 
The  large  wheel  n on  the  spindle  t tnrns.  by  intermediate 
wheels,  the  pinion  5,  whose  arbor  goes  over  the  spindle  carry- 
ing the  Earth;  this  has  an  arm  for  the  Moon  fixed  to  it.  The 
wire  f,  to  which  the  Moon  is  fixed,  slides  up  and  down  through 
a bole  in  the  end  of  the  arm  ; and  the  lower  end  of  tho  wire 
rests  on  a circular  ring  v,  whose  plane  is  parallel  to  the  piano 
of  the  Moan's  orbit,  so  that,  as  (he  arm  turns  round,  the  wire  is 
pushed  up  by  the  inclination  of  the  ring,  and  falls  by  its  own 
weight.  Beneath  this  is  a ring,  with  divisions  on  it,  shewing 
the  Moon's  age.  When  the  winch  L is  turned,  it  works  the 
worm  wheel  beneath  the  board  M,  and  moves  the  frame  N, 
fig.  I,  with  the  Earth  round  the  Sun;  and  as  the  wheel  n is 
fixed,  the  wheel  A is  turned  by  rolling  round  it ; and  as  A (which 
it  works)  is  of  the  same  size  with  the  other  two,  it  turns  the 
Earth,  so  that  its  axis  always  points  to  the  pole.  The  wheel  /, 
by  means  of  the  wheel  «>.  turns  the  pinion,  which  carries 
Mercury  in  fig.  I.  The  wheel  m,  with  the  wheel  />,  turns  g; 
and  the  planet  Venus  in  fig.  I,  and  the  wheel  u,  turns  the 
pinion  t,  and  the  Moon,  as  before  described. 

PLANETARY,  something  that  relates  to  the  planets. 

Planetary  Sytltm,  is  the  s)9lcm  or  assemblage  of  the 
planets,  primary  and  secondary,  moving  in  their  respective 
orbits,  round  their  common  centre  the  sun. 

PLANIMETRY,  that  part  ofgeoinctry  which  considers  lines 
and  plane  figures  without  any  regard  to  heights  or  depths.  Pla- 
nimetry is  particularly  restricted  to  the  mensuration  of  planes 
and  other  surfaces : ax  contradistinguished  from  stereometry 
or  the  mensuration  of  solids,  or  capacities  of  length,  breadth, 
and  depth. 

PLANISPHERE,  a projection  of  the  sphere  and  its  various 
circles  on  a plane;  as  upon  paper,  or  the  like.  In  this  senso, 
maps  of  the  heavens  and  the  earth,  exhibiting  the  meridians 
and  other  circles  of  the  sphere,  may  be  called  planispheres- 

PLAMsriiERfc  is  sometimes,  also  considered  as  an  astrono- 
mical instrument,  used  in  observing  the  motions  of  the  hea- 
venly bodies ; being  a projection  of  the  celestial  sphere  upon  a 
plane  representing  the  stars,  constellations,  Ac.  in  their  proper 


situations,  distances.  Ac.  as  (he  astrolabe.  which  is  a common 
name  for  all  such  projections.  In  all  planispheres  the  eye  is 
supposed  to  be  in  a point,  slewing  nil  Ike  circles  of  the  sphere, 
and  referring  them  to  a plane  beyond  them,  against  which  ilie 
sphere  is  as  it  were  flattened  ; and  ibis  plane  is  called  the  plane 
of  projection,  which  is  always  some  one  of  the  circles  of  the 
sphere  itself,  or  parallel  to  sonic  one  of  them.  Among  the  infi- 
nite number  of  planispheres  which  may  be  furnished  by  the  dif- 
ferent planes  of  projection  and  the  different  positions  of  the  eye, 
there  are  two  or  three  that  have  been  preferred  to  the  rest. 
Such  as  that  of  Ptolemy,  where  the  plane  of  projection  is  paral- 
lel to  the  equator;  that  of  Gemma  Frisius.  where  the  plane  of 
projection  is  the  colure,  or  solstitial  meridian,  and  the  eye  of 
the  pole  nf  the  meridian,  being  a stcicographical  projection  ; 
or  that  of  John  do  Royas,  a Spaniard,  whose  plane  of  projection 
is  a meridian,  and  the  eye  placed  in  the  axis  of  that  meridian 
nt  an  infinite  distance;  bring  an  orthographical  projection,  and 
called  the  iinelemma. 

PLANKING,  the  art  of  covering  and  lining  the  sides  of  n 
ship  with  plunks,  which  is  sometimes  by  the  artificers  called 
laying  on  the  skin.  This  completes  the  process  nf  ship-building. 

PLANTAGO  Lanceoutx.  ( Rib  Graft.)  This  is  a peren- 
nial plant,  and  very  usefully  grown,  cither  mixed  with  grasses, 
or  sometimes  alone:  il  will  thrive  in  nny  soil,  and  particularly 
in  rocky  situations.  It  is  ranch  grown  on  tho  hills  in  Wales, 
where,  hy  its  roots  spreading  from  stone  to  stone,  it  is  often 
found  to  present  the  soil  from  firing  washed  off,  and  has  been 
known  to  keep  a large  district  fertile,  which  would  otherwise 
he  only  a burn  rock.  Sheep  are  particularly  fond  of  it.  About 
four  pounds,  sown  with  other  seeds  for  pasture,  will  render  u 
benefit  in  any  situation  that  wants  it.  Twenty. four  pounds  is 
usually  sown  on  an  acre  when  intended  for  the  sole  crop,  and 
sown  under  corn. 

PLANTING,  in  Agriculture  and  Gardening.  The  first  thing 
in  planting,  is  to  prepare  the  ground  before  the  trees  or  plants 
are  taken  out  of  the  earth,  that  they  may  remain  out  of  tho 
ground  as  short  a time  ns  possible ; and  the  next  is  to  take  up 
the  trees  or  plants  in  order  to  their  being  transplanted.  In 
taking  up  the  trees,  carefully  dig  away  the  earth  round  the 
roots,  so  as  to  come  at  their  several  parts  to  cut  them  off ; for 
if  they  are  torn  out  of  the  ground  without  care,  tho  roots  will 
be  broken  and  bruised,  to  the  great  injury  of  the  trees.  When 
you  have  taken  them  up,  the  next  thing  is,  to  prepare  them  for 
planting,  by  pruning  the  roots  and  beads.  And  first,  prune  off 
all  the  bruised  or  broken  roots,  all  such  ns  are  irregular  and 
cross  caeh  other,  and  nil  downright  roots,  especially  in  fruit 
trees,  shorten  the  larger  roots  in  proportion  to  the  ngc,  the 
strength,  and  nature  of  the  tree ; observing,  that  tile  walnut, 
mulberry,  and  some  other  tender' rooted  kinds,  should  not  be 
pruned  so  close  as  the  more  hardy  sorts  of  fruit  and  forest 
trees : in  young  fruit  trees,  such  as  prats,  apples,  plums, 
peaches,  &c.  that  are  one  year  old  from  the  time  of  their  bud- 
ding or  grafting,  the  roots  may  be  left  only  about  eight  or  nine 
inches  long ; but  in  older  trees,  they  must  bo  left  of  a much 
greater  length  ; but  this  is  only  to  be  understood  of  the  larger 
roots,  for  the  small  ones  must  be  chiefly  cut  quite  out,  or 
pruned  very  short. 

The  next  thing  is.  the  pruning  of  their  heads,  which  must  bo 
differently  performed  in  different  trees,  and  the  design  of  the 
trees  must  also  be  considered  ; thus,  if  they  are  intended  for 
walls  or  espaliers,  it  is  best  to  plant  them  with  the  greatest  part 
of  their  heads,  which  should  remain  on  till  they  begin  to  shoot 
in  tho  spring,  when  they  must  he  cut  down  to  five  or  six  eyes, 
at  the  same  time  taking  care  not  to  disturb  tho  roots.  But  if 
tho  trees  are  designed  for  standards,  you  should  prune  off  all 
the  small  branches  close  to  the  place  where  they  arc  produced, 
as  also  the  irregular  ones  which  cross  each  other;  and  after 
having  displaced  these  branches,  you  should  also  cut  off  all 
such  parts  of  branches  as  have,  by  any  accident,  been  broken 
or  wounded  ; but  by  no  menus  cut  off  the  main  leading  shoots, 
which  are  necessar>  to  attract  from  the  root,  and  thus  promote 
the  growth  of  the  tree. 

Having  thus  prepared  the  trees  for  planling,  you  must  now 
roceed  to  place  them  in  the  earth ; but  if  the  first  trees  have 
cen  long  out  of  Lite  ground,  so  that  the  fibres  of  the  roots  arc 
dried,  place  them  eight  or  tcu  hours  in  water  before  they  are 
9 X 
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planted,  with  their  heads  erect,  and  the  roots  onlj  immersed 
in  it,  which  will  swell  the  dried  vessels  of  the  roots,  and  pre- 
pare them  to  imbibe  nourishment  from  the  earth.  In  planting 
them,  great  regard  should  be  had  to  the  nature  of  the  soil,  for 
if  that  is  cold  and  moist,  the  trees  should  be  planted  very  shal- 
low, and  if  it  is  a hard  rock  or  gravel,  it  will  he  better  to  raise 
a hill  of  earth  where  each  tree  is  to  be  planted,  than  to  dig  into 
the  rock  or  gravel,  and  fill  it  up  with  earth,  as  is  too  often  prac- 
tised, by  which  means  the  trees  are  planted  as  in  a tub,  and 
have  but  little  room  to  extend  their  roots. 

The  next  thing  to  be  observed  is,  to  place  the  trees  in  the 
hole  in  such  a manner  that  the  roots  may  be  about  the  same 
depth  in  the  ground  as  before  they  were  taken  up  ; then  break 
the  earth  fine  with  a spade,  and  scatter  it  into  the  hole,  so  that 
it  may  fall  in  between  every  root,  that  there  may  he  no  hollow- 
ness in  the  earth.  Having  tilled  up  the  whole,  gently  tread 
down  the  earth  with  your  feet,  but  do  not  make  it  too  hard, 
which  is  a great  fault,  especially  if  the  ground  is  strong  or  wet. 
Having  thus  planted  the  trees,  they  should  be  fastened  to  stakes 
driven  into  the  ground,  to  prevent  their  being  displaced  by  the 
wind,  and  some  mulch  laid  about  the  surface  of  the  ground 
about  their  roots  : as  to  such  as  are  planted  against  w alls,  their 
ruots  should  be  placed  about  a foot  from  the  wall,  to  which  the 
heads  should  he  nailed,  to  prevent  their  being  blown  up  by  the 
wind.  The  seasons  fur  planting  are  various,  according  to  the 
dillercnt  sorts  of  trees,  or  the  soil  in  which  they  arc  planted  ; 
for  the  trees  whose  leaves  fall  nlf  in  w inter,  the  best  time  is  ihc 
beginning  of  October,  provided  the  soil  is  dry  ; but  if  It  is  a 
very  wet  soil,  it  is  better  to  defer  it  till  the  latter  end  of 
February,  or  the  begiuning  of  Marrh  ; and  for  many  kinds  of 
evergreens,  the  beginning  of  April  is  by  far  the  best  senson  ; 
though  they  may  be  safely  removed  at  Midsummer,  provided 
they  are  not  to  be  carried  very  far;  but  you  should  always 
make  choice  of  a cloudy  wet  season. 

Plants,  in  Botany,  organic  vegetable  bodies,  consisting  of 
roots  and  other  parts. 

[tun  ase  of  Plants  or  Vegetables. — The  seeds  of  many  kinds  of 
vegetables  are  so  numerous,  that  if  the  whole  produce  of  a 
single  plant  were  pul  into  earth,  and  to  come  to  maturity  in  due 
course,  the  whole  surface  of  the  earth  would  be  covered  with 
them  in  a few  years.  Thus,  the  hyosciamua,  which  of  aH 
known  plants,  produces  the  greatest  number  of  seeds,  would 
for  this  purpose  require  no  more  than  four  years.  According 
to  some  experiments,  it  has  been  found,  that  one  stem  of  the 
hyosciamus  produces  more  than  60,000  seeds,  and  if  we  admit 
the  number  to  he  only  10,000,  it  would  amount,  at  the  fourth 
crop,  to  1,000.000.000,000,000;  and  as  the  whole  surface  or 
the  earth  is  calculated  to  contain  no  more  than  6,607,634.463, 
676,366  square  feet,  it  will  be  seen,  that  if  we  allow  only  a 
square  Toot  to  each  plant,  the  whole  surface  of  the  earth  would 
he  insufficient  to  contain  the  produce  of  a single  byosciamas  at 
the  end  of  the  fourth  year. 

PLANTER,  in  Pharmacy,  is  defined  to  be  an  external  appli- 
cation, of  a harder  consistence  than  our  ointments  ; these  are 
to  be  spread  according  to  the  different  circumstances  of  the 
wound,  place,  or  patient,  either  upon  linen  or  leather. 

Plaster,  among  Builders,  &o.  The  plaster  of  Paris  is  a 
preparation  of  several  species  of  gypsums,  dug  near  Mont 
Maitre,  a village  in  the  neighbourhood  of  Paris ; whence  the 
name. 

PLAT,  a sort  of  plaited  cordage  formed  of  the  yarns  of  old 
rope  twisted  into  foxes.  It  is  used  to  wind  about  that  part  of 
the  cablo  which  lies  in  the  hawse-hole,  where  it  would  otherwise 
be  greatly  injured  by  the  continual  friction  produced  bv  the 
agitation  of  the  ship  in  stormy  weather.  See  the  articles 
Freshen  and  Service. 

PLATALEA,  the  Spoonbill,  in  Ornithology,  a genus  belong- 
ing to  the  order  of  grallir.  The  beak  is  plain,  and  dilates 
towards  the  point  into  an  orbicular  form  ; the  feet  have  three 
toes,  and  are  half-palmated.  There  arc  three  species. 

PLATANUS,  the  Plane  Tree,  a genus  of  the  polyandria 
order,  in  the  monnccia  class  of  plants.  There  are  two  species, 
the  Oriental  and  American. 

PLATBAND  of  a Door  ox  Window,  is  used  for  the  lintel, 
where  that  is  made  square,  or  not  much  arched  ; these  platbands 
are  usually  crossed  with  bars  of  iron  when  they  have  a great 


bearing,  bnt  it  is  much  better  to  ease  them  by  archer  of  dis- 
charge built  over  them. 

PLATE  Backstay,  is  a piece  of  iron  used  instead  of  a chain 
to  confine  the  lower  dead-eye  of  the  backstay. 

Foot-hooi , or  Futtock  Plites.  are  iron  bands  fitted  to  the 
lower  dead-eyes  of  the  top-mast  shrouds,  which  passing  through 
holes  In  the  edge  of  the  top,  are  attached  to  the  upper  ends  of 
the  futtock -shrouds. 

PLATFORM,  is  a number  of  planks  laid  together,  forming 
a kind  of  floor  for  any  temporary  or  particular  purpose. 

Platform,  in  the  Military  art,  an  elevation  of  earth,  on 
which  cannon  are  placed,  to  fire  on  the  enemy  ; such  arc  the 
mounts  in  the  middle  of  curtinx  On  the  ramparts  there  is 
always  a platform,  where  the  cannon  arc  mounted.  It  is  made 
by  the  heaping  up  of  earth  on  the  rampart;  or  hy  an  arrange- 
ment of  madriers  rising  insensibly,  for  the  cannon  to  roll  on, 
cither  in  a casement  or  an  attack  on  the  outwalks.  All  prac- 
titioners are  agreed  that  no  shot  can  be  depended  on,  unless 
the  piece  can  be  placed  on  a solid  platform  ; for  if  the  platform 
shakes  with  the  first  impulse  of  the  powder,  the  niece  most 
likewise  shake,  which  will  alter  its  direction,  ana  render  the 
shot  uncertain. 

Platform,  or  Orlop,  in  a ship  of  war,  a place  on  the  lower 
deck,  abaft  the  main-mast,  between  it  and  the  cockpit,  and 
round  about  the  main  capstan,  where  provision  is  made  for  the 
wounded  men  in  lime  of  action, 

PL  ATI  N A,  is  one  of  the  metals,  for  the  discovery  of  which 
we  are  indebted  to  our  contemporaries.  Its  ore  has  recently 
been  found  to  contain  likewise  four  new  metals, — palladium, 
iridium,  osmium,  and  rhodium,  (which  see,)  besides  iron  and 
chromium.  Pure  or  refined  platina  is  by  much  the  heaviest 
body  in  nature.  Its  specific  gravity  is  21  64.  It  is  very  mal- 
leable, though  considerably  harder  than  either  gold  or  silver; 
and  it  hardens  much  under  the  hammer.  Its  coloui  on  the 
touchstone  is  not  distinguishable  from  that  of  silver-  Pure 
platina  requires  a very  strong  heat  to  melt  it ; but  when  urged 
by  a white  heat,  its  parts  will  adhere  together  by  hammering. 
This  property,  which  is  distinguished  by  the  name  of  welding, 
is  peculiar  to  platina  and  iron,  which  resemble  each  other  like- 
wise in  their  infusibility.  Platina  is  not  altered  by  exposure  to 
air,  neither  is  it  acted  upon  by  the  most  concentrated  simple 
acids,  even  when  boiling  or  distilled  from  it  The  aqua  regia 
best  adapted  to  the  solution  of  platina,  is  composed  of  one  part 
of  the  nitric,  and  three  of  muriatic  acid.  The  solution  does  not 
take  place  with  rapidity.  From  its  hardness,  infusibility,  and 
difficulty  of  being  acted  upon  by  most  agents,  platina  is  of  great 
value  for  making  various  chemical  vessels.  Platina  may  be 
drawn  into  very  fine  wire.  There  are  two  oxides  of  platina.  It 
is  dissolved  in  chlorine,  and  sulphate  of  platina  may  be  obtained 
bji  passing  a current  of  sulphuretted  hydrogen  gas  through  the 
nitro-munatie  solution.  A fulminating  powder  is  obtained 
from  platina. 

PLATING,  ia  the  nrt  of  covering  baser  metals  with  a thin 

late  of  silver,  either  for  use  or  for  ornament.  It  is  said  to 

ave  been  invented  by  a spur-maker,  not  for  show,  hut  for  real 
utility.  Till  then  the  more  elegant  spurs  in  common  use  were 
made  of  solid  silver;  and  from  the  flexibility  of  that  metal, 
they  were  liable  to  he  bent  into  inconvenient  forms  by  the 
slightest  accident.  To  remedy  this  defect,  a workman  at  Bir- 
mingham contrived  to  make  the  branches  of  a pair  of  spurs  hol- 
low. and  to  fill  that  hollow  with  a slender  rod  of  steel  iron. 
Finding  this  a great  improvement,  and  being  desirous  to  add 
cheapness  to  utility,  he  eontiuued  to  make  the  hollow  larger, 
and  of  course  the  iron  thicker  and  thicker,  till  at  last  he  dis- 
covered the  means  of  coating  an  iron  spur  with  silver  in  such  a 
manner  as  to  make  it  equally  elegant  with  those  which  were 
made  wholly  of  that  metal.  The  invention  was  quickly  applied 
to  other  purposes;  and  to  numberless  utensils,  which  were  for- 
merly nude  of  brass  or  iron,  are  now  given  the  strength  of  these 
metals,  and  the  elegance  of  silver,  for  a small  additional  expense. 

PLATONIC  Y*a*.  or  the  Great  Year,  is  the  period  of  lime 
determined  by  the  revolution  of  the  equinoxes,  upon  a suppo- 
sition of  the  precession  going  on  uniformly  till  they  have  made 
one  complete  revolution.  See  Precession. 

PLATOON,  in  the  Military  art,  a small  square  body  of  forty 
or  fifty  men,  drawn  out  of  a battalion  of  foot,  and  placed  be- 
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tween  the  squadrons  of  horse,  to  sustain  them  ; or  in  ambus- 
cades,  straits,  and  defiles,  where  there  is  no  room  for  whole 
battalions  or  regiments. 

PLATYPUS,  a quadruped  of  the  order  of  brnta,  bat  with  a 
mouth  shaped  like  the  bill  of  a duck  ; feet  webbed. 

PLEA,  that  which  either  parly  alleges  for  himself  in  court. 
Theso  are  divided  into  pleas  of  the  crown  and  common  pleas. 
Pleas  of  the  crown  arc  all  suits  in  the  king's  name  against 
o donees  committed  against  his  crown  and  dignity,  or  against 
his  crown  and  peace.  Common  pleas  are  those  that  are  held 
between  common  persons-  Common  pleas  are  either  dilatory, 
or  pleas  to  tbs  action.  Pleas  dilatory,  are  such  as  tend  merely 
to  delay  or  put  off  the  suit,  by  questioning  the  propriety  of  Ihe 
remedy  rather  than  by  denying  the  injury.  Picas  to  the  action, 
are  such  as  dispute  the  very  cause  of  suit.  3 Black.  301. 

PLEADINGS,  in  general,  signify  tho  allegations  of  par- 
ties to  suits,  when  they  aro  put  into  a proper  and  legal  form; 
and  are  distinguished  in  respect  to  the  parlies  who  plead  them, 
by  tbe  name  of  bars,  replications,  rejoinders,  snr-rejoinders, 
rebutters,  sur-rebatters,  &c.  and  though  tbe  matter  in  the 
declaration  of  court  does  uot  properly  come  under  tbe  name  of 
pleading,  yet,  being  often  comprehended  in  the  extended  sense 
of  tbe  word,  it  is  generally  considered  under  this  head. 

PLEASURE  BOAT,  a boat  fitted  up  for  receiving  company 
to  sail  up  and  down  a river,  harbour,  or  lake,  &cc. 

PLEIADES,  in  Astronomy,  an  assemblage  of  stars  in  the 
neck  of  the  constellation  Taurus. 

PLENE  AD.MINISTRAVIT,  a plea  pleaded  bv  an  executor 
or  administrator,  where  they  have  administered  the  deceased's 
estate  faithfully  and  justly  before  the  action  brought  against 
them. 

PLENUM,  in  Physics,  denotes,  according  to  the  Cartesians, 
that  state  of  things  wherein  every  part  of  space  is  supposed  to 
be  full  of  matter;  in  opposition  to  a vacuum. 

PLENUS  Fi-os,  in  Botany,  a full  flower ; a term  expressive 
of  the  highest  degreo  of  luxuriaoce  in  flowers.  The  petals  in 
full  flowers  arc  so  multiplied  as  to  exclude  all  tbe  stamina,  and 
frequently  to  choak  up  the  female  organ,  so  that  sneb  flowers, 
though  delightful  to  ibo  eye,  arc  vegetable  monsters-  Flowers 
with  more  than  one  petal  aro  most  liable  to  this ; such  as  the 
ranuuculus,  anemony,  poppy,  myrtle,  &c.  See.  Flowers  with 
one  petal  only  are  but  seldom  subject  to  this  fulness ; these, 
however,  are  not  totally  exempt,  as  may  be  seen  in  the  double 
polyanthus,  byacintb,  crocus,  See.  In  flowers  with  one  petal, 
the  mode  of  luxuriance,  or  impletion,  is  by  a multiplication  of 
tbe  divisions  of  the  limb,  or  upper  part.  In  flowers  with  more 
than  one  petal,  is  a multiplication  of  the  petals  or  nectariutn. 

PLEURISY,  in  Mediciue,  a violent  pain  in  the  side,  attend- 
ed with  an  acute  fever,  a cough,  and  a difficulty  of  breathing. 

PLEURONECTES,  the  Flounder,  in  Natural  Histnry,  a 
genus  of  fishes  of  tbe  order  thoracici.  Under  this  genus  is  in- 
cluded the  Halhbut,  tbe  Plaise,  the  Dab,  the  Flounder,  the  Sole, 
the  Turbot,  kc.  which  require  no  particular  description. 

PLOT,  in  dramatic  Poetry,  is  sometimes  used  for  the  fable 
of  a tragedy  or  comedy,  but  more  particularly  the  knot  or  in- 
trigue which  makes  the  embarrassment  of  any  piece.  The  un- 
ravelling puts  an  end  to  the  plot. 

Plot,  in  Surveying,  the  plot  or  draught  of  any  field,  farm,  or 
manor,  surveyed  with  au  instrument,  and  laid  down  in  the 
proper  figure  and  dimensions. 

PLOTTING,  among  Surveyors,  is  tbe  art  of  laying  down  on 
paper.  See.  tbe  several  angles  and  lines  of  a traot  of  ground 
surveyed  by  a theodolite,  &c.  and  a chain. 

P LOTUS,  or  D.vaTeR,  a genus  of  birds  of  the  order  anseres. 
The  generic  character  is  bill  straight,  pointed  toothed  ; nostrils 
a slit  near  the  base;  face  and  chin  naked ; legs  short,  all  tbe 
toes  connected.  Of  this  genus  there  are  three  species. 

PLOUGH,  in  Agriculture,  a machine  for  turning  up  the  soil, 
contrived  to  save  tho  time,  labour,  and  expense,  that  without 
this  instrument  must  have  been  employed  in  digging  land  to 
prepare  it  for  the  sowing  of  all  kinds  of  grain. 

Plough,  among  Bookbinders,  is  a machine  for  cutting  tbe 
edges  of  the  leaves  of  books  smooth. 

PLUG,  a pieco  of  timber  formed  like  the  frustum  of  a 
cone,  and  is  used  for  different  purposes,  os,  Haute-Plugs, 
are  made  to  stop  the  hawse  boles  when  tbe  cables  are  unbent, 
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or  not  in  them.  Their  use  is  to  prevent  the  water  coming  in 
when  the  ship  pitches.  Shot  Pluos,  are  used  to  stop  the 
breaches  made  in  tho  bottom  of  a ship  by  cannon-balls,  and 
aro  formed  of  various  sixes,  according  to  the  different  sixes  of 
shot. 

PLUMBERY,  the  art  of  casting  and  working  lead,  and  using 
it  in  building. 

PLUM-TREE.  See  Prukus. 

PLUMMET,  among  Artificers,  denotes  a perpendicular  to  the 
horixon ; so  called  as  being  commonly  erected  by  means  of  a 
plummet. 

PLUMMING,  among  Miners,  is  the  method  of  using  a mine- 
dial,  in  order  to  know-  the  exact  place  of  the  work  where  to  sink 
down  an  air-shaft,  or  to  bring  an  adit  to  the  work,  or  to  know 
which  way  the  load  inclines  when  any  flexure  happens  in  it. 

PLUNDER,  in  sea  language,  a name  given  to  tho  effects  of 
the  officers  and  crew  of  a prise,  when  pillaged  by  the  captors. 
In  the  military  art,  plunder  is  a booty  of  any  kind. 

PLUNGER,  in  Mechanics,  tbe  same  with  the  forcer  of  a 
pump. 

PLURALITY.  If  any  person  having  one  benefice  with  core 
of  sools  of  right  pounds  a year  in  the  king's  books,  shall  accept 
another  of  whatsoever  value,  and  be  instituted  and  inducted 
into  the  same,  the  former  benefice  shall  be  void ; unless  be  has 
a dispensation  from  the  archbishop  of  Canterbury,  wbo  has 
power  to  grant  dispensations  to  chaplains  of  noblemen  and 
others,  under  proper  qualifications,  to  hold  two  livings,  provided 
they  are  not  more  than  thirty  miles  distant  from  each  other, 
and  provided  that  he  resides  in  each  fora  reasonable  time  every 
year,  and  that  be  keeps  a sufficient  curate  to  that  in  which  lie 
docs  not  ordinarily  reside. 

PLUS  in  Algebra,  a character  marked  thus  + , used  for  the 
sign  of  addition. 

PLUSH,  in  Commerce,  a kind  of  stuff  leaving  a sort  of  velvet 
nap.  or  shag,  on  one  side,  composed  regularly  of  a woof  of  a 
single  woollen  thread,  and  a double  warp,  the  one  wool,  of  (wo 
threads  twisted,  the  other  goat's  or  camel’s  hair  ; though  there 
are  ft>me  plushes  entirely  of  worsted,  and  others  composed 
wholly  of  hair. 

PLUVIOMETER,  a machine  for  measuring  the  quantity  of 
rain  that  falls. 

PLYING,  in  a nautical  sense,  is  the  aet  of  making,  or 
endeavouring  to  make,  a progress  against  the  directioo  of  the 
wind,  hcoce  a good  PUer  is  a vessel  that  makes  great  advances 
in  th:s  manner  of  sailing. 

PNEUMATICS,  may  be  defined  the  science  which  treats  of 
the  properties  of  air  in  general,  or  perhaps  with  more  propriety 
the  term  expresses  the  science  that  investigates  the  mechanical 
properties  of  elastic  and  aeriform  fluids,  such  as  tbeir  weight, 
density,  compressibility,  and  elasticity. 

In  the  article  Air  Pump,  page  21,  I hare  shewn  how  the 
weight,  or  specific  gravity,  of  the  air  may  be  ascertained.  Tbe 
density,  compressibility,  and  elasticity  of  the  Air  were  illustrated 
in  my  explanation  of  the  common  air  pump,  its  construction 
and  principle  of  action,  page  20  column  2. 

I shall  in  this  article  confine  myself  to  experiments  in  pneu- 
maticnl  science,  as  best  calculated  to  illustrate  its  principles. 

Preliminary  Facts.— The  air  Is  a fluid  which  we  breathe  ; for 
it  envelopes  our  globe  to  a considerable  height  around  it. 
Clouds  and  vapours  float  in  it,  and  tho  wlioto  is  called  tbe  at- 
mosphere. As  it  is  possessed  of  gravity,  like  other  fluids,  it  most 
press  upon  bodies  in  proportion  to  the  depth  at  which  they  arc 
immersed  in  it;  and  it  also  presses  in  every  direction,  in  com- 
mon with  all  other  fluids.  It  however  differs  from  all  other 
fluids  in  tbe  four  following  particulars: — 1.  It  can  be  coin- 
pressed  into  less  space  than  it  naturally  possesses.  2.  It  can- 
not be  congealed  or  fixed  as  other  fluids  may.  3.  It  is  of  a 
different  density  in  everjr  part  upward  from  the  earth’s  sur- 
face, decreasing  in  its  weight,  bulk  for  bulk,  the  higher  it  rises ; 
and  therefore  must  also  decrease  in  density.  4.  It  is  of  an 
elastic  or  springy  nature,  the  force  of  its  spring  being  equal  to 
its  weight. 

People  unacquainted  with  the  principles  of  natural  philoso- 
phy, would  not  sappose  that  tbe  air  by  which  we  are  sur- 
rounded, is  a material  substance,  like  other  visible  matter. 
Being  invisible,  and  affording  no  resistance  to  the  touch,  it 


816 


PNE 


DICTIONARY  OP  MECHANICAL  SCIENCE. 


PEN 


seems  to  them  extraordinary,  to  consider  it  as  a solid  and 
material  substance,  yet  a few  experiments  will  convince  them 
that  it  is  really  matter,  possessing  weight,  und  the  power  of 
resisting  bodies  that  press  against  it. 

Experiment  1.— Take  a bladder  that  has  not  tho  neck  tied,  yon 
may  press  the  sides  together  and  squeeze  it  into  any  shape. 
Blow  into  this  bladder,  and  tie  a string  fast  round  the  neck; 
you  cannot  then,  without  breaking  the  bladder,  press  the  sides 
together  *,  you  can  scarcely  alter  its  figure  by  pressure.  Whence 
then  ariso  these  effects?  When  empty,  you  could  press 
the  bladder  into  any  form  ; but  the  air  with  which  it  is  filled 
prevents  this  ; the  resistance  you  experience,  when  it  is  filled 
with  air,  proves  that  air  is  mutter. 

Experiment  2. — We  say  a vessel  is  empty,  when  we  hove 
poured  out  of  it  the  watir  it  contained:  but  if  a glass  jar  be 
plunged  with  its  mouth  downward  into  a vessel  of  water,  there 
will  but  very  little  water  get  into  the  jar,  because  the  air,  of 
which  it  is  full,  keeps  the  water  out.  Or,  throw  a bit  of  cork 
into  a bason  of  water,  put  on  empty  tumbler  over  it  with  the 
mouth  downwards,  force  it  down  through  tho  water;  the  cork 
will  shew  the  surface  of  the  water  within  the  tumbler,  and  you 
will  sec  that  it  will  not  rise  so  high  within  as  without  tho  glass; 
nor,  if  you  press  ever  so  bard,  will  it  rise  to  the  same  level. 
Tho  water  is,  therefore,  prevented  from  rising  within  the  turn* 
bier,  by  some  substance  which  occupies  the  inside.  This  sub- 
stance is  air. 

Erp.  3.  Open  a pair  of  common  bellows,  stop  up  the  nozzle 
securely;  you  cannot  shut  the  bellows,  which  seems  filled  with 
something  that  yields  a little,  like  wool  j unstop  the  nozzle,  the 
air  will  be  expelled,  it  may  he  felt  against  (he  hand,  and  the 
bellows  will  now  shut. — Wlua  the  air  is  at  rest  we  can  more 
in  it  with  facility;  nor  docs  it  offer  a perceptible  resistance, 
except  the  motion  he  quick,  or  the  surface  opposed  to  it  consi- 
derable; bat  when  this  is  the  case,  its  resistance  is  very  per- 
ceptible. as  may  be  easily  perceived  by  the  motion  of  a fan. 
When  air  is  in  motion,  it  constitutes  wind,  which  is  nothing 
more  than  a current  or  stream  of  air,  varying  in  its  force  ac- 
cording to  its  velocity. 

The  invisibility  of  air.  therefore,  is  only  the  consequence  of 
its  transparency ; but  it  is  possessed  of  all  the  common  pro- 
perties of  matter.  We  say  a vessel  is  empty,  in  the  usual  way 
of  speaking,  when  it  is  filled  with  air. 

The  Meehan  toil  Proptrlic t of  Air. — But  it  is  possible  to 
empty  a vessel  of  the  air  it  contains,  by  w hich  means  we  shall 
be  able  to  discover  several  properties  of  this  fluid.  The  instru- 
ment or  machine  by  which  this  operation  is  performed,  is  called 
an  Am  Pump.  See  pages 20— 23. 

4.  To  demonstrate  the  weight  of  air  by  experiment,  take  a 
hollow  copper  ball,  or  other  vessel,  which  holds  a quart,  (wine 
measure),  having  n neck  to  screw  on  the  plate  of  the  air  pump  ; 
weigh  it  when  full  of  air,  exhaust  it.  and  weigh  it  when  empty  ; 
it  will  have  lost  10  grains,  the  weight  of  a quart  of  air.  But  a 
quart  of  water  weighs  14624  grains:  this  divided  by  16, 
quotes  614  in  round  numbers  ; so  that  water  is  614  times  as 
heavy  as  air,  near  the  surface  of  the  earth. 

When  the  receiver  is  placed  upon  the  plate  of  the  air  pump 
without  exhausting  it,  it  may  he  removed  again  with  the  utmost 
facility,  because  there  is  a mass  of  air  under  it  that  resists,  by 
its  elasticity,  the  pressure  on  the  outride  ; but  exhaust  the  re. 
eeiver,  thus  removing  the  counter  pressure,  and  it  it  will  be  held 
down  to  the  plate  by  the  weight  of  the  air  upon  it. 

3.  To  determine  what  the  pressure  of  tho  air  amounts  to. 
The  surface  of  a fluid  exposed  to  the  air,  is  pressed  by  the 
weight  of  the  atmosphere  equally  on  every  part,  and  remains 
at  rest.  If  the  pressure  be  removed  from  any  particular  part, 
the  fluid  yields  in  that  part,  and  is  forced  out  of  its  situation. 

Into  the  receiver  A put  a small  vessel  with  quicksilver,  or 
any  other  fluid,  and  through  the  collar  of  leathers  at  B,  suspend 
a glass  tube,  hermetically  sealed,  over  the  small  vessel.  Ex- 
haust the  receiver,  let  down  the  tube  into  (he  quicksilver,  which 
will  not  rise  into  the  tube  as  long  as  the  receiver  continues 
empty.  Re. admit  the  air,  the  quicksilver  will  ascend.  The 
reason  is  this  : upon  exhausting  the  receiver,  the  tube  is  like- 
wise emptied  of  air;  and  therefore,  when  it  is  immersed  In  the 
quicksilver,  and  the  air  re-admitted  into  the  receiver,  the  surface 
of  the  quicksilver  is  pressed  upon  by  the  air,  except  that  portion 


which  lies  above  the  orifice  of  the  tube, 
consequently  It  must  rise  in  the  tube,  and 
continue  so  to  do,  until  the  weight  of  the 
elevated  quicksilver  presses  as  forcibly  on 
that  portion  which  lies  beneath  the  tube,  as 
tho  weight  of  the  air  does  on  every  other 
equal  portion  with  the  tube.  Take  » com- 
mon syringe  of  any  kind,  and  having  poshed 
the  piston  to  the  farthest  end,  immerse  it 
into  water;  draw  up  the  piston,  the  water 
will  follow,  because,  when  the  piston  is  pull- 
ed up,  the  air  is  drawn  out  of  the  syringe 
with  it,  and  the  pressure  of  the  atmosphere 
is  removed  from  the  part  of  the  water  im- 
mediately under  it ; consequently  the  water 
Is  obliged  to  yield  in  that  part  to  the  pres- 
sure on  the  surface. 

6.  Upon  this  principle  those  pumps  called  tucking  pumps 
act : the  piston  fitting  tightly  (be  inside  of  the  barrel,  by  being 
raised  up,  removes  the  pressure  of  the  atmosphere  from  that 
part,  and  consequently  the  water  is  drawn  up  by  the  pressure 
upon  the  surface.  The  pressure  of  the  atmosphere  is  theo  the 
cause  of  the  ascent  of  water  in  pomps  ; a column  of  water  33 
feet  high  is  a counterpoise  to  one  as  high  as  (he  atmosphere. 
As  mercury  is  fourteen  times  as  heavy  as  water,  a column  of 
that  fluid  need  only  be  fa  of  the  length  of  one  of  water,  to  form 
an  equal  counterpoise  to  the  pressure  of  the  air;  and  accord- 
ingly, having  filled  with  mercury  a glass  tube  about  three  feet 
long,  hermetically  scalrd  at  one  end,  invert  it  into  a small  bason 
of  mercury,  and  the  mercury  will  rise  to  the  height  of  about 
291  inches,  and  there  remain  suspended,  leaving  at  the  top 
of  the  tube  a space  or  perfect  vacuum  ; the  column  of  mercury 
varies  in  height,  and  consequently  (he  pressure  of  the  air  is  differ- 
ent at  different  times.  This  phenomenon,  too  remarkable  to  be 
long  unobserved,  led  to  the  observation  that  the  changes  in 
the  height  of  the  mercury  were  accompanied,  or  very  quickly 
succeeded,  by  alterations  in  the  weather.  The  instrument  ob- 
tained tbe  name  of  the  weather  glass:  from  its  also  mea- 
suring the  weight  of  the  atmosphere,  it  is  callrd  the  Barometer, 
which  is  merely  a tube  filled  with  mercury,  and  inverted  into  a 
bason  of  the  same.  See  Barometer,  p.  91. 

7.  Take  a receiver,  npcu  at  the  top,  and  cover  it  with  your 
hand  ; exhaust  the  receiver,  and  thereby  take  off  the  pressure 
from  the  palm  of  the  band  : you  will  thru  feel  it  pressed  down  by 
immense  weight,  ho  as  to  give  pain  that  would  soon  bo  insup- 
portable. and  endanger  the  fiactureof  3 our  hand. 

tt.  If  the  lop  of  the  receiver  be  covered  by  a piece  of  fiat 
glass,  upon  exhausting  it,  the  glass  will  be  broken  to  pieces  by 
the  incumbent  weight;  aud  this  would  happen  to  tbe  receiver 
itself,  but  for  its  arched  top,  that  resists  the  weight  better  than 
a flat  surface.  This  experiment  may  be  varied,  by  tying  * 
a piece  of  wet  bladder  over  the  open  mouth  of  Hie  receiver, 
and  leaving  it  to  dry  until  it  becomes  as  tight  as  a drum.  Upou 
exhausting  (hr-  receiver,  you  will  perceive  the  bladder  rendered 
concave,  nurl  it  will  yield  more  and  more,  until  it  break  wiih  a 
loud  report  occasioned  by  tbe  air  striking  forcibly  against  the 
inside  of  the  receiver. 

) 0.  Air,  one  of  the  most  elastic  bodies  in  nature,  is  easily  com- 

[ pressed  into  less  compass  than  it  commonly  occupies  ; aud 
[ when  the  pressure  is  removed.it  regains  its  former  bulk. 

A Let  mercury  be  poured  into  a bent  tube,  A B 
C I),  open  at  both  ends,  to  n small  height,  as  B C 
then  stopping  the  end  P with  a cork  or  other- 
wise air-light,  measure  the  length  of  confined 
air  D C,  and  pour  mercury  into  the  oilier  leg 
A 11,  till  the  height  above  the  surface  of  that  in 
C D be  equal  to  the  height  at  which  it  stands  in 
the  barometer  at  the  time.  Then  it  is  plain, 
that  the  air  in  the  shorter  leg  will  be  compress- 
ed with  a force  twice  as  great  as  at  first,  when 
it  possessed  tho  whole  spare  CP;  for  then 
it  was  compressed  only  with  ibe  weight  of  the 
atmosphere,  but  now  it  is  compressed  by  that 
ft  weight,  and  the  additional  equal  weight  of  a 
column  of  mercury.  The  surface  of  Ibe  mer- 
cury will  now  be  at  E ; and  it  will  be  found 
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upon  measuring  it,  that  the  space  D E,  Into  which  the  air  it 
now  compressed,  is  just  half  the  former  C 1>.  If  another 
column  of  mercury  were  added,  equal  to  the  former,  it  would  he 
t educed  into  one-third  of  the  space  it  formerly  occupied. 
Hence  the  density  of  the  air  is  proportional  to  the  force  that 
compresses  it. 

As  all  the  parts  of  the  atmosphere  gravitate,  or  press  upon 
each  other,  the  air  next  the  surface  of  the  enrtli  is  more  com- 
pressed and  denser  than  what  is  at  some  height  above  it,  in 
the  same  manner  as  wool  thrown  into  a pit.  The  wool  at  the 
bottom  having  all  the  weight  of  wlint  was  above  it,  would  he 
squeezed  into  a less  compass  ; the  layer  or  strntnm  above  it, 
would  not  be  pressed  so  much ; the  one  above  that,  still  less ; 
and  so  on,  till  the  upper  one,  having  no  weight  over  it,  would 
be  in  its  natural  slate.  This  is  the  ease  with  the  air,  or  atmo- 
sphere that  surrounds  our  earth,  and  accompanies  it  in  its  mo- 
tion round  the  sun.  On  the  top  of  lofty  buildings,  but  still  more 
on  those  of  mountains,  the  air  is  less  dense  than  at  the  level  of 
the  sea.  The  height  of  the  atmosphero  has  never  yet  been  ex- 
actly ascertained ; on  account  of  its  elasticity,  it  may  extend  to  an 
immense  distance,  becoming  rarer  in  proportion  to  its  distance 
from  the  earth.  It  is  observed,  that  at  a greater  height  than 
45  miles,  it  does  not  refract  the  rays  of  light  from  the  sun  ; and 
this  is  usually  considered  ns  the  limit  of  the  atmosphere.  In  a 
rarer  slate  it  may  extend  much  farther,  and  this  is  by  some 
thought  to  be  the  case,  from  the  appearance  of  certain  meteors 
which  have  been  reckoned  to  be  70  or  80  miles  distant,  and 
whose  light  is  thought  to  depend  upon  their  coming  through 
our  atmosphere.  A cubic  inch  of  such  air  as  we  breathe,  would  ! 
be  so  much  rarefied  nt  the  altitude  of  500  miles,  that  it  would 
fill  a sphere  equal  in  diameter  to  the  otbit  of  Saturn. 

10.  Thctc  is  a connivance  for  supporting  a guinea  and  a 
feather,  and  letting  them  drop  at  the  same  instant.  If  let  fall 
while  the  receiver  is  full  of  air,  the  guinea  will  fall  quicker  than 
the  feather;  but  if  the  receiver  be  exhausted,  they  both  arrive 
at  the  bottom  nt  (he  same  instant,  which  proves  that  all  bodies  . 
would  fall  to  the  ground  with  the  same  velocity,  if  it  were  not  , 
for  the  resistance  of  the  air,  which  impedes  most  the  motion  of 
those  that  have  the  least  momentum  or  weight.  In  this  expe-  I 
riment,  the  observers  ought  to  look  at  the  bottom  of  the  receiver.  ; 
otherwise  they  will  not  he  able  to  sco  whether  the  guinea  and 
feather  fall  at  the  same  instant. 

11.  Take  a receiver,  having  a brass  cap  fitted  to  the  top  with 
a hole  in  it;  fit  one  end  of  a dry  hazel  branch  about  an  inch 
long,  tight  into  the  hole,  and  the  other  end  tight  into  a hole 
quite  through  the  bottom  of  a small  wooden  cup;  pour  quick- 
silver into  the  cup.  exhaust  the  receiver,  and  tiic  pressure  of 
the  outward  air  on  the  surface  of  the  quicksilver  will  force  it 
through  the  pores  of  the  liazel,  whence  it  will  descend  in  a 
beautiful  shower  into  a glass  cup  placed  under  the  receiver  to 
catch  it. 

12.  Put  a wire  through  the  collar  of  leathers  on  the  top  of 
the  receiver,  and  fix  a bit  of  dry  wood  on  the  end  nf  the  wire 
within  the  receiver  ; exhaust  the  air,  push  the  wire  down  so  as 
to  immerse  the  wood  in  a jar  of  quicksilver  on  the  pump-plate  ; 
this  done,  let  in  the  air,  and  upon  taking  the  wood  out  of  the 
jar  and  splitting  it,  its  pores  will  be  found  full  of  quicksilver, 
which  the  force  of  the  air  drove  into  the  wood. 

13.  Set  a square  phial  upon  the  pump-plate,  and  having  co- 
vered it  with  a wire  cage,  put  a close  receiver  over  it,  exhaust 
the  air  out  of  the  receiver;  in  doing  which,  the  air  will  also 
make  its  way  out  of  tho  phial,  through  a small  valve  in  its  neck 
— when  the  air  is  exhausted,  turn  the  cock  below  the  plate  to 
readmit  the  air  into  the  receiver:  and  as  it  cannot  get  into  the 
phial  again,  because  of  the  valve,  the  phial  will  he  broken  into 
pieces  by  the  pressure  of  the  air  upon  it.  Had  the  phial  been 
round,  it  would  have  sustained  this  pressure  like  an  arch. 

14.  To  shew  the  elasticity  of  air;  tic  up  a very  small  quan- 
tity in  a bladder,  put  it  under  the  receiver ; exhaust  the  air,  the 
bladder  (having  nothing  to  act  against  it)  will  expand  by  the 
force  of  the  air  within  it ; upon  leltiug  the  air  into  the  receiver 
again,  it  will  overpuucr  that  in  the  bladder,  and  press  its  sides 
dose  together. 

If  the  bladder  so  tied  he  put  into  a wooden  box,  and  have  20 
or  30  pounds  weight  of  lead  placed  upon  it,  and  the  box  he  co- 
vered with  a close  receiver;  upon  exhausting  the  air  out  of  tho 


receiver,  that  confined  in  the  bladder  will  expand  and  raise  np 
the  lead  by  the  force  of  its  spring. 

15.  If  a rat,  mouse,  or  bird,  he  put  under  a receiver,  and  the 
air  be  exhausted,  the  animal  will  be  at  first  oppressed  as  with 
a great  weight,  then  grow  convulsed,  and  at  lust  expire  in  ago- 
nies. This  experiment  is  too  shocking  to  be  practised,  and 
ve  therefore  substitute  a machine  called  the  lungt-glau,  in 
place  of  the  animal. 

If  a butterfly  be  suspended  in  a receiver,  by  a fine  thread  tied 
to  one  of  its  horns,  it  will  fly  about  in  the  receiver  as  long  as  it 
continues  full  of  air ; but  if  the  air  be  exhausted,  though  the 
animal  will  not  die.  and  will  continue  to  flutter  its  wiugs,  it 
cannot  remove  itself  from  the  place  where  it  hangs,  in  tho  mid- 
dle of  the  receiver,  until  the  air  be  let  in  again,  and  then  the 
animal  will  fly  about  ns  before. 

10.  Put  a cork  into  a square  phial,  and  fix  it  in  with  wax  or 
cement;  and  put  the  phial  on  the  pump  plate  with  the  wiro 
cage,  and  cover  it  with  a close  receiver;  then  exhaust  the  air 
out  of  the  receiver,  and  the  air  that  was  corked  up  in  the  phial 
will  break  it  outwards  by  the  force  of  its  spring,  because  there 
it  no  air  left  on  the  outside  of  the  phial  to  act  against  that 
within  it. 

17-  Put  a shri  relied  ap.de  under  a close  receiver,  exhaust  the 
air,  the  spring  of  the  air  within  the  apple  will  plump  it  out,  and 
cause  the  w tinkles  to  disappear;  but  upon  letting  tbe  air  into 
the  receiver  again,  to  press  upon  the  apple,  it  will  return  to  its 
former  shrivelled  state. 

Take  n fresh  egg,  cut  off  a little  of  the  slit'll  and  film  from  its 
smaller  end,  pul  the  egg  under  a receiver,  and  pump  out  tho 
air ; all  the  contents  of  the  egg  will  he  forced  into  the  receiver, 
by  the  expansion  of  a small  bubble  of  air  contained  in  tho 
greater  end  betw  een  the  shell  and  the  Him. 

18.  Put  some  warm  beer  into  a glass,  set  it  on  the  pump, 
cover  it  with  a close  receiver,  anil  then  exhaust  the  air;  the  air 
therein  will  expand  itself,  and  five  up  in  innumerable  bubbles 
tu  tbe  surface  of  the  beer ; and  I hence  it  will  ho  taken  away  with 
the  other  air  in  the  receiver.  When  the  receiver  is  nearly  ex- 
hausted, the  air  in  the  beer,  which  could  not  disentangle  itself 
quick  enough  to  get  off  with  the  rest,  w ill  now  expand  itself  so 
as  to  cause  tho  beer  to  have  all  the  npprnrance  of  boiling;  and 
the  greatest  part  of  it  w ill  go  over  the  glass. 

19.  Put  some  water  into  a glass,  and  a bit  of  dry  wainsrot  or 
oilier  wood  into  the  water ; cover  the  glass  with  a close  receiver, 
and  exhaust  the  air;  the  air  in  the  wood  hating  liberty  to  ex- 
pand itself,  will  couie  out  plentifully,  and  make  the  water  to 
bubble  about  the  wood,  especially  about  the  end*,  as  the  pores 
lie  lengthwise.  A cubic  inch  of  dry  wainscot  has  so  much  air 
in  it,  that  it  will  continue  bubbling  for  nearly  half  an  hour  toge-> 
User. 

20.  Let  a piece  of  eork  be  suspended  by  a thread  at  one  end 
of  a balance,  and  counterpoised  by  a leaden  weight,  suspended 
in  the  same  manner,  at  the  other.  Let  this  balance  be  bung  to 
the  inside  of  the  top  of  a large  receiver  ; set  it  on  the  pump, 
and  exhaust  the  air,  the  cork  will  prepoodciate, and  shew  itself 
to  be  heavier  than  the  lead  ; let  in  the  air  again,  the  equilibrium 
will  be  restored.  Tho  reason  is,  since  the  air  is  a fluid,  and  all 
bodies  lose  as  much  of  their  absolute  weight  in  it  as  is  equal  to 
the  weight  of  thrir  bulk  of  the  fluid,  the  curk  being  the  larger 
body,  loses  more  of  its  real  weight  than  the  lead  ; and  therefore 
must  he  heavier,  to  balance  it  under  the  disadvantage  of  losing 
some  of  its  weight.  This  disadvantage  being  taken  off  by  remov- 
ing the  air.  the  bodies  gravitate  according  to  their  real  quanti- 
ties of  matter,  and  the  oork  which  balanced  the  lead  in  air, 
shews  itself  to  be  heavier  when  in  vacuo. 

21.  Set  a lighted  candle  upon  the  pump,  cover  it  with  a tall 
receiver.  If  the  receiver  hold  a gallon  of  air,  the  candle  will  burn 
a minute ; and  having  gradually  decayed  from  the  first  iostanl,  it 
will  go  out ; which  snew*  that  a constant  supply  of  fresh  air  is 
as  necessary  to  feed  flame  as  to  support  animal  life.  The  mo- 
ment tbe  candle  goca  out,  the  smoke  will  ascend  to  the  top  of 
the  receiver,  and  form  a cloud ; upon  exhausting  the  air,  tho 
smoke  will  fall  down  to  the  bottom  of  the  receiver,  and  leave  it 
clear  at  the  top.  This  shews  that  smoke  does  not  ascend  on 
account  of  its  being  positively  light,  but  because  it  is  lighter 
than  air;  and  its  falling  to  the  bottom  when  the  air  is  taken 
away,  shews  that  it  is  not  destitute  of  weight.  So  most  sorts 
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of  wood  ascend  or  swim  in  water ; and  yet  there  are  none  who 
doubt  of  the  wood's  bavin*  gravity  or  weight. 

22.  Set  a receiver,  open  at  lop.  on  the  air-pomp,  cover  it  with 
a brass  plate  and  wet  leather ; having  exhausted  it  of  air,  let 
the  air  in  again  at  top  through  an  iron  pipe,  making  it  pass 
through  a charcoal  flame  at  the  end  of  the  pipe;  when  the  re* 
ceiver  is  full  of  that  air,  lift  up  the  cover,  and  let  down  a mouse 
or  bird  into  the  receiver ; the  burnt  air  wilt  immediately  kill  it. 
If  a candle  be  let  down  into  that  air,  it  will  go  out  directly  ; but 
by  letting  it  down  gently,  it  will  drive  out  the  impure  air  and 
good  air  will  get  in. 

23.  Set  a bell  un  the  pump-plate,  having  a contrivance  so  as 
to  ring  it  at  pleasure,  and  cover  it  with  a receiver ; then  make 
the  clapper  strike  against  the  bell,  and  the  sound  will  be  very 
well  heard  ; exhaust  the  receiver  of  air,  if  the  clapper  be  made  to 
strike  ever  so  hard  against  the  bell,  it  will  make  no  sound  : this 
shews  that  air  is  absolutely  oeccssary  for  the  propagation  of 
sound. 

Of  condensed  Air . — We  now  proceed  to  shew  that  the  air 
can  bo  condensed,  or  pressed  into  less  space  than  what  it  gene- 
rally occupies,  by  ao  instrument  called  a condenser  ; see  page 
23  for  an  engraving  of  the  machine.  It  consists  of  a brass  bar- 
rel containing  a piston,  which  has  a valve  opening  downwards: 
as  the  piston  is  raised,  the  air  passes  through  the  valve  ; as  the 
piston  is  pushed  down,  the  air  cannot  rrtnrn.  and  is  therefore 
forced  through  a valve  at  the  bottom  of  the  barrel,  that  allows 
it  to  pass  into  the  receiver,  but  prevents  it  returning.  At  every 
stroke  of  the  piston,  moro  air  is  thrown  into  the  receiver,  which 
is  of  very  thick  nod  strong  glass.  The  receiver  is  held  down 
upon  the  plato  by  a bar,  firmly  screwed  to  two  upright  props, 
and  the  air  is  let  out  of  the  receiver  by  a cock.  A great  variety 
of  experiments  may  he  performed  by  means  of  condensed  air. 
Thus  the  souud  of  a bell  is  much  louder  in  condensed  than  in 
common  air  ; and  a phial  that  would  hear  the  pressure  of  the 
common  atmosphere,  when  the  air  is  exhausted  from  the  inside, 
will  be  broken  by  condensing  the  air  around  it. 

The  Air  Gun — This  pneumatic  instrument  will  drive  a bullet 
with  great  violence  by  means  of  condensed  air,  forced  into  an 
iron  ball  by  a condenser ; bat  if  the  ball  be  not  very  good,  it  is 
apt  to  burst,  and  injure  the  operator.  In  1820  a man  was  killed 
in  Yorkshire  by  tbc  bursting  of  the  air-ball  of  an  air  gun.  There 
are  many  contrivances  used  in  constructing  air-guns;  some 
have  a small  barret  contained  within  a large  one  ; and  the  space 
between  the  two  barrels  serves  for  the  reception  of  condensed 
air.  The  magazine  air-gun  differs  from  tbc  common  one  only 
by  having  a serpentine  barrel  which  contains  ten  or  twelve  balls ; 
these  are  brought  into  the  shooting  barrel  successively,  by 
means  of  a lever  ; and  tbey  may  be  discharged  so  fast  as  to  be 
nearly  of  the  same  use  as  so  many  different  guns : see  Air  Gun, 
page  23. 

PDA,  Annua.  {Aunual  Meadow-Grass.)  This,  the  roost 
general  plant  in  all  nature,  grows  in  every  situation  where 
there  is  vegetation.  It  has  been  spoken  of  as  good  in  cultiva- 
tion. and  has  had  the  term  Suffolk  grass  applied  to  it,  from  its 
bating  grown  in  that  county. 

Poa  Aguatica,  ( Water  Meadow-Grass ,)  is  quite  an  aquatic, 
bnt  is  eaten  when  young  by  cattle,  and  is  very  useful  in  fenny 
countries : it  is  highly  ornamental,  and  might  l»c  introduced 
into  poods  for  the  same  purpose  as  Arundo  phragmites:  it 
might  also  be  planted  with  Festuca  elatior  and  Phatari*  arundi- 
naeea,  in  wet  dug-out  places,  where  it  would  be  useful  as  fodder, 
and  form  excellent  shelter  for  game. 

Poa  Fluilans , {Flute  Fescue-Grass,)  would  be,  of  all  others, 
the  most  nutritive  and  best  plant  lor  feeding  cattle;  hut  it 
thrives  only  in  water.  It  is  highly  recommended  by  the  editor 
of  Curtis's  Observations  on  British  Grasses,  6th  edition.  Cat- 
tle are  very  fond  of  it ; hut  it  is  not  to  be  cultivated,  except  in 
ponds,  being  perfectly  aquatic  Linnaeus’  speaks  of  tho  seeds 
I eing collected,  and  sold  in  Poland  and  Germany  as  a dainty 
for  culinary  purposes ; but  it  is  never  seen  used  here,  neither 
arc  the  seeds  to  be  collected  in  great  quantities.  Stillingflcct 
speaks  highly  of  its  merits  in  a water  meadow,  and  also  quotes 
Bay's  account  of  tbe  famous  meadow  at  Orcliiston,  near  Salis- 
bury. There  this,  as  well  as  Poa  trivia /is,  moat  certainly  is  in 
)U  highest  perfection  ; but  the  real  and  general  value  of  grasses, 
or  other  plants,  must  not  be  estimated  by  local  instances. 


Poa  Pratensis , ( Smooihed-sialked  Meadow-Grass,)  is  also  a 
grass  of  considerable  merit,  when  it  suits  tbe  soil;  it  affects  a dry 
situation,  and  in  some  such  places  it  is  the  principal  herbage. 

Poa  Trivialit.  {Hough- stalked  Meadow-Grass.)  Those  who 
have  observed  this  grass  in  our  best  watered  meadows,  and  in 
other  low  pasture  lands,  have  naturally  been  struck  with  it* 
great  produce  and  fine  herbage.  In  some  such  places,  it  un- 
doubtedly appears  to  have  every  good  quality  that  a plant  of 
this  natnre  can  possess;  it  is  a principal  grass  in  the  famous 
Orcbiston  meadow,  near  Salisbury;  but  persons  should  not  be 
altogether  caught  by  such  appearances  ; for  it  is  in  some  lands, 
and  such  as  would  produce  good  red  clover,  a very  diminutive 
and  insignificant  plant  indeed.  When  persons  wish  to  intro- 
duce it,  they  should  carefully  examine  (heir  neighbouring  pas- 
tures, and  sec  bow  it  thrives  in  such  places.  The  seeds  are 
small,  and  six  pounds  wonld  be  sufficient  for  an  acre,  with 
others  that  affect  a similar  soil. 

POCKET,  in  the  woollen  trade,  a word  used  to  denote  a 
larger  sort  of  bag,  in  which  wool  is  parked  up  to  be  sent  from 
one  part  of  the  kingdom  to  another.  The  pocket  contain* 
usually  twenty-five  hundred  weight  of  wool. 

POEM.  See  Poetry. 

POETRY,  is  that  kind  of  literary  composition  which  i* 
characterised  by  metrical  harmony,  and  is  by  its  very  natoro 
incapable  of  accurate  definition.  In  the  English  language, 
versification  depends  on  the  modulation  of  the  accents  and 
the  disposition  of  the  pauses,  to  which  is  generally  added  the 
recurrence  of  rhyme.  The  heroic  verse  consists  of  ten  syllables ; 
its  harmony  is  produced  by  a certain  proportionate  distribution 
of  accented  and  unaccented  syllables;  and  its  specific  charac- 
ter, whether  lively  or  solemn,  soft  or  slow,  is  determined  by 
their  order  and  arrangement.  When  unaccented  and  accent- 
ed syllables  are  regularly  alternated,  it  is  called  the  iambic 
verse ; as, 

" A shepjberd’s  boy,|  be  seeks  | no  high|er  Bine, 
lied  forth]  hie  flock}  beside|  (lie  eil|ver  Thame." 

When  this  order  is  inverted,  and  the  unaccented  is  preceded 
by  the  accented  syllable,  it  is  called  a trochaic  verse  ; as, 

*♦  Ambition  first  sprung  from  the  blest  abodes.” 

" Take,  holy  earth,  all  that  my  soul  bold*  dear.'' 

The  heroic  verse  is  often  diversified  by  the  intervention  of  an 
Alexandrine  line  of  twelve  syllables,  which  is  liberally  used  by 
Dry  den : its  abuse  is  pointedly  censured  by  Pope: 

*•  A needless  Alexandrine  earl*  the  song, 

Which,  like  a woeadod  snake,  drags  iu  slow  length  along." 

It  forms  a noble  termination  : 

" Teach  nr  lo  love  and  to  forgive ; 

Exact  my  own  defects  to  scan, 

What  others  arc  lo  feel,  end  know  myself  a man." 

The  common  anapcslic  verse,  of  eleven  and  twelve  syllables, 
in  which  the  accent  falls  on  every  third  syllable,  has  generally 
been  appropriated  to  humorous  subjects : when  formed  into 
the  stanza,  it  assumes  a different  character.  In  tho  noble  war- 
song  of  Burns,  it  is  however  a strain  truly  sublime  ; and  in  the 
following  passage  flows  with  equal  sweetness  and  pathos : 

" Tia  night,  Bod  the  landscape  i»  lovely  no  more  : 

I mourn,  but,  ye  woodlands,  I mourn  not  for  yoa  ; 

For  morn  i*  approaching,  joar  charm  s to  restore. 

Perfum'd  with  fresh  frsgrnnee,  and  glittering  with  dew. 

Nor  jet  for  the  ravage  of  winter  1 mourn ; 

Kind  Natnre  tbe  rmbryo  blossom  will  save: 

But  when  shall  spring  visit  the  moaldering  urn? 

Oh!  when  shall  it  dawn  ob  the  night  of  tbc  grave  f' 

The  occurrence  of  double  rhymes  is  neither  very  frequent 
nor  very  easy  in  English  verse;  they  arc  chiefly  employed  in 
songs,  and  are  seldom  admitted  in  tlic  higher  order  of  lyrical 
composition.  The  following  passage  from  Drydcn's  Ode  on 
St.  Cecilia’s  Day,  affords  the  most  happy  example  of  this  kind 
of  verse  in  our  language : 

" Softly  sweet  in  Lydian  measures , 

Soon  ha  sooth'd  his  soal  to  pleasures  , 

War,  he  sang,  is  toil  sod  trouble, 

Honour  bat  aa  empty  babble  j 
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Never  radian,  atill  beginning, 

Fighting  atill.  and  alill  destroying : 

If  lb*  world  be  worth  thy  winning. 

Think,  Oh ! think  it  worth  enjoying." 

Blank  verse  is  composed  of  lines  of  ten  syllables  each,  which 
flow  into  each  other  without  the  intervention  of  rhymes ; its 
metrical  principles  reside  in  its  pauses,  which  should  be  so 
judiciously  spread  as  never  to  suffer  the  accompaniment  of 
rhyme  to  be  missed.  Attempts  have  been  made  to  enlarge  the 
limits  of  blank  verse,  by  the  introduction  of  various  measures 
analogous  to  those  employed  in  rhyme  : but  to  aJI  these  efforts 
the  genius  of  the  language  discovers  an  invincible  repugnance  ; 
vainly  are  varieties  presented  to  the  eye,  which  are  impercep- 
tible to  the  mind,  and  untasted  by  the  ear.  All  rbymeless 
cambers  either  flow  into  good  blank  verse,  or  form  lines  harsh 
and  intractable;  a succession  of  abrupt  sounds  and  mutilated 
sentences,  which  by  no  art  of  typography,  by  no  imposition  of 
nomenclature,  can  be  made  to  constitute  any  metre  at  all. 

Poetical  Classification. — Pastoral  poetry  is,  above  all  other, 
the  most  limited  in  its  object ; and  when  formed  on  the  model 
presented  to  us  by  Virgil  and  Theocritus,  should  be  a descrip- 
tion of  rural  scenes  and  natural  feelings,  enriched  with  elegant 
language,  and  adorned  by  the  most  melodioos  numbers.  The 
ballad  is  perhaps  the  happiest  vehicle  of  pastoral  poetry,  and 
there  are  in  our  language  many  ballads  of  exquisite  beauty. 
Tbo  name  of  Elegy,  originally  ^iven  to  funeral  monody,  was 
afterwards  attached  to  all  plaintive  strains.  In  the  Greek  and 
Latin  languages  it  was  always  written  in  alternate  hexameter 
and  pentameter  verse.  By  the  moderns  an  elegiac  stanza  was 
invented,  assimilating  as  nearly  as  possible  with  those  slow 
melodious  numbers.  Many  elegies,  and  perhaps  the  best,  are 
expressive  only  of  soothing  tenderness.  Such  are  those  of 
Tyrtaeus  and  Alcaeus,  imitated  by  Tibullus  among  the  Ro- 
mans, and  so  happily  by  our  countrymao  Hammond.  The 
Jesse  of  Sbenstone,  which  has  perhaps  never  been  surpassed, 
ft  all  pathos.  The  celebrated  elegy  of  Gray  combines  every 
charm  of  description  and  sentiment.  The  elegiac  stanza,  the 
monotony  of  which  soon  becomes  oppressive  to  the  car,  is 
sometimes  happily  exchanged  for  a lighter  measure,  as  in 
Cuwper’s  Juan  Fernandez  : 

44  Y«  wind*  that  hare  mad*  me  jour  sport, 

Convey  lo  tbit  desolate  shore 
Some  cordial  endearing  report 
Of  a land  I shall  visit  bo  more. 

My  friends  do  they  now  and  then  tend 
A wish  or  a thought  after  me  ? 

Oh!  tell  me  I yel  have  a friend. 

Though  a friend  1 am  never  to  see/’ 

The  Sonnet  represents  in  ao  abridged  form  the  ancient  elegy, 
or  the  same  slow  stanza  is  assigned  to  each,  and  the  senti- 
ments suitable  to  the  one  are  appropriate  to  the  other.  It  is 
always  limited  to  fourteen  lines,  an  artificial  character,  which 
should  seems  to  indicate  an  Oriental  extraction.  Lyric  poetry 
is  versatile  and  miscellaneous,  admitting  almost  every  diversity 
of  measure  and  of  subject.  Love  and  heroism,  friendship  and 
devotio»:il  sentiment,  the  triumphs  of  beauty  and  the  praises 
of  patriotism,  are  all  appropriate  to  lyrical  composition.  Tbo 
soul  of  enthusiasm,  the  spirit  of  philosophy,  the  voice  of  sym- 
athy.  may  all  breathe  in  the  same  ode.  Of  our  lyrical  writers, 
Jrydcn  is  confessedly  eminent;  Gray  is  distinguished  by  the 
majesty  and  delicacy  of  his  expression  and  the  correctness  of 
his  style;  Collins  is  occasionally  animated  by  a portion  of 
Pindaric  spirit.  But  perhaps  there  has  not  appeared  in  our 
language  a more  chaste  and  pleasing  lyric  poet  than  the  pre- 
sent professor  Smyth,  of  Cambridge,  whose  English  lyrics 
breathe  throughout  all  the  chaste  and  soothing  strains  of 
genuine  poetic  enthusiasm.  Didactic  poetry  is  minutely  pre- 
ceptive, and  professes  to  convey  useful  instruction  on  some 
particular  subject.  It  is  obviously  not  easy  to  discover  situ- 
ations in  which  an  author  may  become  a practical  teacher, 
without  ceasing  to  be  the  poet:  and  this  difficulty  is  aggra- 
vated to  the  English  writer,  who  has  not  the  resources  of  the 
Greek  and  Roman  in  the  metrical  capacities  of  his  language. 
Satirical  poetry  is  descriptive  of  men  and  manners  ; its  aim  is 
to  delineate  the  follies  and  chastise  tbe  vices  of  the  age.  Satire 
is  evidently  the  offspring  of  polished  times;  SDd,  unlike  other 


poets,  the  satirist  finds  his  empire  enlarged,  and  his  influence 
extended,  by  the  progress  of  society.  Satire  is  either  pointed 
or  oblique ; eloquence  is  the  soul  of  tbo  one,  ridicule  of  the 
other.  Tbe  one  rushes  on  its  object  in  a torrent  of  vehemence 
and  declamation  ; the  other  pursues  a smooth  tortuous  course, 
occasionally  reflecting  to  the  mind  the  most  momentous  truths 
in  the  playful  aspect  of  wit  and  humour.  Epic  poetry  concen- 
trates all  that  is  sublime  in  action,  description,  or  sentiment. 
In  tbe  structure  of  a regular  epic  poem,  criticism  requires  that 
the  fable  should  be  founded  in  fact,  and  that  fiction  should  fill 
the  picture  of  which  the  outline  is  traced  by  truth.  In  tho  con- 
duct of  tbe  poem,  it  is  exacted  that  the  machinery  be  subser- 
vient to  the  main  design,  and  that  tbe  action  should  be  simple 
and  uniform.  There  are,  however,  many  poems  of  the  epic  or 
heroic  cast,  to  which  criticism  has  hitherto  assigned  no  name. 

It  is  obvious  that  the  poetical  nomenclature  established  on 
classical  authority,  is  not  sufficiently  extensive  to  include  all 
tbe  compositions  of  modern  times.  To  what  classical  school 
shall  we  refer  the  noble  ethics  of  Pope  in  his  Epistles,  and  of 
Cowper  in  his  Task  ? By  what  name  shall  we  designate  the 
Traveller  and  tbe  Deserted  Village,  the  Pleasures  of  Memory, 
tbe  Pleasures  of  Hope,  neither  of  which  is  like  the  Pleasures 
of  Imagination  iucluded  in  the  didactic  species,  with  many 
other  exquisite  productions.  Originally  the  drama  was  a me- 
trical composition,  and  exhibited  all  the  critical  refinements  of 
poetry.  The  title  of  poet  is  still  given  to  every  dramatic 
author,  although  be  should  have  written  in  prose,  and  although 
the  highest  dramatic  powers  may  exist  without  the  smallest 
talent  for  poetry.  The  avowed  object  of  the  drama  is  to 
develop  the  passions,  or  to  delineate  the  manners  of  mankind : 
tragedy  effects  the  one,  aud  comedy  tbe  other.  In  the  English 
language  are  many  popular  dramaj  of  a mixed  character, 
which  are  written  in  verse  intermingled  with  prose,  and  which 
are  called  plays.  The  Euglisb  drama  deviates  essentially  from 
that  of  classical  antiquity  ; and  independent  of  the  division  of 
acts  and  scenes,  there  is  little  resemblance  between  them. 

Tbe  curiosa  ftlieitas,  that  charm  or  felicity  of  expression 
which  Horace  so  happily  exemplified,  is  one  of  the  most  power- 
ful agents  in  producing  poetical  emotion.  It  is  the  attributo 
which  belongs  only  to  the  poet  of  nature ; and  is  the  effusion 
of  some  fortunate  moments,  when  consummate  judgment  has 
been  impelled  and  inspired  by  exquisite  feeling.  The  spirit  of 
poetry  is  not  confined  to  subjects  of  dignity  and  importance  • 
it  may  bo  perceived  in  a simple  lay,  and  even  in  a sportive 
song.  It  visited  Sappho,  as  it  had  sojourned  with  Pindar ; and 
was  as  truly  the  attendant  of  Theocritus  as  of  Homer.  Nor  is 
poetical  emotion  inspired  only  by  the  song  of  heroes  and  of 
gods;  it  may  he  awakened  even  by  the  strain  of  playful 
tenderness,  in  which  the  lover  celebrates  some  darling  of  his 
mistress.  See  Blair's  Lectures,  Campbell's  Philosophy  of 
lihetoric.  Kaimes's  Elements  of  Criticism. 

POINT,  iu  Geometry,  as  defined  by  Euclid,  is  a quantity 
which  has  no  parts,  or  which  is  indivisible.  Points  are  the 
ends  or  extremities  of  lines.  If  a point  is  supposed  to  be  moved 
any  way,  it  will,  by  its  motion,  describe  a liar. 

Point,  is  also  an  iron  or  steel  instrument,  used  with  some 
variety  in  several  arts.  Engravers,  etchers,  cutlers  in  wood, 
Ike.  use  points  to  trace  their  designs  on  the  copper,  wood, 
stone,  8cc. 

Point,  in  tbe  Manufactories,  is  a general  term  used  for  all 
kinds  of  laces  wrought  with  the  needle  ; such  arc  the  point  de 
Venice,  point  de  Prance,  point  de  Genoa,  Ac.  which  are  distin- 
guished by  the  particular  economy  and  arrangement  of  their 
points. 

Point,  among  Sailors,  a low  arm  of  the  shore  which  pro- 
jects into  the  sea,  or  into  a river,  beyond  the  contiguous  part  of 
the  beach.  To  Point  a Gun,  to  direct  it  towards  any  particular 
object  or  point.  To  Point  a Soil,  to  affix  points  through  the 
eyelet  holes  of  tbe  reefs.  See  Points. 

Point  lilank,  in  Gunnery,  denotes  the  shot  of  a gun  levelled 
horizontally. 

POINTING,  in  Naval  affairs,  is  the  operation  of  tapering 
the  end  of  a rope,  and  weaving  some  of  its  yarns  into  a kind  of 
mat  about  the  diminished  part  of  it,  so  as  to  thrust  it  more 
easily  through  any  hole,  and  prevent  it  from  being  untwisted. 
Thus  the  end  of  a reef-line  is  pointed  so,  that  being  stiller,  it 
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may  more  readily  penetrate  the  eyelet  hole*  of  the  reef ; and  the  \ 
ends  of  the  strands  of  a cable  arc  occasionally  pointed  for  the 
greater  convcnicncy  of  splicing  it  to  another  cable,  especially 
when  this  task  is  frequently  performed.  The  extremities  of 
tbc  splice  of  a cable  arc  also  pointed,  that  it  may  pass  with 
more  facility  through  the  hawse-holes.  In  ships  of  war,  it  is 
customary  to  point  the  ends  of  almost  all  the  ropes. 

POINTS,  in  Naval  n ft  airs.  Hat  pieces  of  braided  cordage, 
tapering  from  the  middle  towards  each  end,  whose  lengths  are 
nearly  double  the  circumference  of  the  yard,  and  used  to  reef 
the  courses  and  top-sails  of  a square-rigged  vessel ; they  are 
fixed  to  the  sails  by  passing  one  through  every  eyelet  hole  in 
the  reef-bands,  and  making  two  knots  upon  it,  one  on  each 
aide  of  the  sail,  to  prevent  its  falling  out.  See  Reef. 

Points  of  the  Compass,  are  the  32  principal  points  into 
which  the  horizon  and  compass-card  arc  divided.  See  Com  pass. 

Points,  in  Heraldry,  are  the  several  different  parts  of  an  es- 
cutcheon. denoting  the  local  positions  of  any  figure. 

POISONS,  substances  which,  when  applied  to  living  bodies, 
tend  to  derange  tho  vital  functions  and  produce  death-  Some  j 
poisons  act  by  their  corrosive  property,  as  arsenic  and  cor-  | 
rovsivc  sublimate  : other  poisons  by  being  most  powerfully  as-  i 
iringent  ; sonic  poisons  are  acrid,  others  narcotic  and  stupefy-  , 
ing,  which  probably  have  a direct  power  upon  the  brain  ; some 
destroy  animal  life  by  their  putrescent  qualities. 

rotSONS,  WITH  Til  El  H SYMPTOMS  AND  ANTIDOTES, 

Subtinm-es.  Concentrated  acids : the  vitriolic,  nitric,  muri- 
atic, oxalic,  Ac. — Symptoms.  Burning  pain,  vomiting.  Matter, 
thrown  up  effervesces  with  chalk,  or  salt  of  tartar,  or  lime,  or 
magnesia. — Antidotes.  Calcined  magnesia:  one  ounce  to  ai 
pint  of  warm  or  cold  water.  A glass  full  to  be  taken  every  ! 
two  minutes,  so  as  to  exoite  vomiting.  Soap,  or  chalk  anil  ( 
water;  mucilaginous  drinks  afterwards,  such  as  linsccd-tea,  or 
gum  arnbic  and  water 

Substances.  Alkalies:  soda,  ammonia,  lime,  Ac. — Symptoms. 
Nearly  the  same  as  above:  the  ejected  matter  docs  not  effer- 
vesce with  alkalis,  but  with  acids. — Antidotes.  Vinegar  and 
lemon  juice:  a spoonful  or  two  in  a glass  of  water  very  fre- 
quently ; simply  warm  water. 

Substances.  Mercurial  preparations : corrosive  sublimate,  I 
Ac.  Ac. — Symptoms.  Sense  of  constriction  in  the  throat : mat- 
ter vomited  sometimes  mixed  with  bluod. — Antidotes.  White 
of  eggs  ; twelve  or  fifteen  eggs  beat  up  and  mixed  with  a 
quart  of  cold  water.  A glass  full  every  three  minutes.  Milk, 
gum -water,  liuseed-tea. 

Substances.  Arsenical  preparations:  while  arsenic,  Ac.  Ac. — 
Symptoms.  Extreme  irritation,  pain,  sickness,  anil  speedy 
death,  if  the  poison  be  not  soon  counteracted. — Antidotes. 
Warm  water  with  sugar,  in  large  quantities,  to  excite  vomit- 
ing. Lime-water,  soap  and  water,  pearl-ash  and  water,  muci- 
laginous drinks. 

Substances.  Preparations  of  copper,  brass,  Ac.  verdigris, 
halfpence,  pins,  Ac.  Ac. — Symptoms.  Nearly  the  same  as  from 
mercury. — Antidotes.  White  of  eggs  : (see  under  mercury,)  ! 
mucilaginous  drinks. 

Substances.  Preparations  of  antimony  : emetic  tartar,  Ac.— 
Symptoms.  Extreme  sickness,  with  other  symptoms  of  poison,  1 
as  above  stated. — Antidotes.  Warm  water,  or  sugar  and  water: 
afterwards  a grain  of  opium,  or  fifteen  drops  of  laudanum  every  , 
quarter  of  an  hour,  for  two  or  three  times. 

Substance.  Nitre.— Symptoms.  Obstinate  vomiting,  some-  ' 
limes  of  blood,  Ac.  Ac. — Antidotes.  The  same  as  for  arsenic, 
with  the  exception  oT  lime-water  and  alkalies. 

Substance.  Phosphorus.— Symptoms.  Like  mineral  acid. — 
Antidotes.  Same  treatment  as  last  mentioned. 

Substances.  Lead  : sugar  of  lead,  goulard  extract,  Ac. — 
Symptoms.  Great  pain  in  the  stomach,  with  constriction  of  the 
throat.  Ac.  Ac. — Antidotes.  Large  doses  of  Glauber's  or  Epsom 
salts,  in  warm  water. 

Substances.  Opium,  henbane,  hemlock,  nux  vomica,  deadly 
nightshade,  berries,  mushrooms,  Ac.  Ac. — Symptoms.  Stupor,  i 
desire  to  vomit,  heaviness  in  the  head,  dilated  pupil  of  the  eve, 
delirium,  and  speedy  death.- — Antidotes.  Four  or  five  grains  i 
of  tartar  emetic  in  a glass  of  water  ; if  this  docs  not  succeed, 
four  graios  of  blue  vitroil,  as  an  emetic.  Do  not  give  large 


quantities  of  water.  After  the  poison  has  been  ejected,  give 
vinegar,  lemon  juice,  or  cream  of  tartar.  Strong  coffee  also  is 
useful. 

Substance.  Poison  of  the  yellow-billed  sprat.— Antidote. 
Solution  of  sugar. 

Opium  and  arsenic,  it  Is  well  known,  are  poisons ; and,  as 
the  effects  of  these  are  often  fatal  before  medical  aid  can  he 
procured,  it  may  not  bo  improper  to  slate  briefly  the  principal 
antidotes  to  either.  When  poison  of  any  kind  has  been  swal- 
lowed. the  immediate  object  should  always  be  that  of  endea- 
vouring to  excite  vomiting ; but  much  time  is  often  lost  by 
waiting  tbc  operations  of  medical  emetics,  when  the  discharge 
from  the  stomach  might  be  much  more  speedily  effected  by 
mechanical  means.  Let,  then,  the  persons  who  are  about  the 
individual  who  has  taken  poison,  force  a feather,  or  a piece  of 
stick,  or  any  thing  that  can  be  immediately  procured,  down  the 
throat,  and  thos  continue  to  irritate  the  parts  till  vomiting  is 
induced.  Emetics  are  of  course  to  be  administered  as  soon  as 
they  can  be  procured,  when  tbc  power  of  swallowing  is  not 
suspended.  After  the  contents  of  the  stoma1)')  have  thus  keen 
discharged,  it  is  of  consequence  to  recollect  that  acids  arc  the 
best  correctives  of  opium,  and  alkalies  of  arsenic.  In  the  one 
case,  that  of  opium,  then,  let  vinegar  or  lemon  juice,  diluted 
with  about  an  equal  quantity  of  water,  be  freely  and  copiously 
administered : in  the  oilier,  that  of  arsenic,  let  a solution  of 
soap  in  water  be  mado  as  strong,  and  poured  down  as  quickly 
as  possible.  This  last  answers  a double  purpose,  the  alkali  of 
the  soap  acting  upon  the  acid  of  the  arsenic,  and  thus  destroy- 
ing  its  virulence  ; and  the  oily  principle  of  this  material,  liber- 
ated in  some  measure  from  its  alkali,  seems  to  lubricate  tho 
coat  cf  tbc  stomach,  and  thus  at  once  to  abate  the  inflammation 
already  excited,  and  to  defend  the  parts  from  the  fortber 
influence  of  the  poison.  See  Syringe. 

POLACKE,  in  sea  language,  a ship  with  three  masts, usually 
navigated  in  the  Mediterranean  ; each  of  the  masts  are  com- 
monly formed  of  one  piece,  so  that  they  have  neither  tops  or 
cross-trees,  neither  have  they  any  horses  to  their  upper  yards, 
bccauso  the  men  stand  upon  the  top-sail  yards  to  loose  or  furl 
the  top-gallant-sails.  and  upon  the  lower  yards  to  loose,  reef, 
or  furl  the  top-sails,  tbc  yards  being  lowered  sufficiently  down 
for  that  purpose. 

POLAR,  relating  to  the  pole. 

Polar  Circles.  See  Circle. 

POLE,  in  Astronomy,  one  of  the  cxtremilicsof  tbc  imaginary 
axis  on  which  the  sphere  is  supposed  to  revolve.  These  two 
points  arc  each  WO  degrees  from  tbc  equator,  that  towards  the 
north  being  called  tbc  north  pole,  and  the  other  tbe  south  pole. 

Pole,  in  Geographj,  one  of  the  points  on  w hich  the  terraque- 
ous globe  turns,  each  of  them  being  IK)  degrees  distant  from  the 
equator,  and  are  denominated  the  north  or  south  pole,  accord- 
ing as  they  point  towards  the  north  or  south  points  of  the  hea- 
vens, In  conscquoncc  of  the  inclination  of  the  terrestrial  axis 
to  tbc  plane  of  the  ecliptic,  and  its  parallelism  during  its  annual 
motion  in  its  orbit,  these  parts  of  tbe  world  have  only  one  day 
and  one  night  throughout  the  year,  each  continuing  for  about 
six  months. 

It  is  singular  that  though  tbe  poles  have  a greater  portion  of 
light  than  any  other  parts  of  the  globe,  yet  the  name  by  which 
they  are  denoted  in  most  languages,  both  ancient  and  modern, 
is  derived  from  terms  signifying  darkness  and  obscurity  ; but 
though  they  really  enjoy  moro  light  upon  the  wbolo  than  any 
other  parts,  yet  in  consequence  of  the  obliquity  with  which  the 
rays  of  tho  sun  fall  upon  them,  and  the  great  length  of  winter 
night,  the  cold  is  so  intense,  that  those  parts  of  the  globe  that 
lie  near  the  poles  have  never  been  fully  explored,  though  the 
attempt  has  been  repeatedly  made  by  the  most  celebrated 
navigators. 

Elevation  of  the  Pole,  if  an  angle  subtended  between  the 
horizon  of  any  place,  and  a line  drawn  from  thence  to  the  pole, 
which  is  always  equal  to  the  latitude  of  the  place. 

Pole,  in  Spherics,  a point  equally  distant  from  every  pa«t 
of  the  circumference  of  a great  circle  of  the  sphere ; or  it  is  a 
point  90°  distant  from  tbc  plane  of  a circle,  and  in  a line  called 
the  axis,  passing  perpendicularly  through  the  centre.  The 
zenith  and  nadir  are  the  poles  of  tbe  horizon;  and  the  pole* 
of  the  equator  are  the  same  with  those  of  the  sphere. 
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Machine  far  Illustrating  the  Effects  of  the  Centrifugal  Force  in 
Flattening  the  Poles  of  the  Earth.— The  fallowing  figure  repre- 
sents this  machine,  which  consists  of  two  flexible  circular 
hoops,  A U and  C U,  crossing  each  other  at  right  angles,  and 
fixed  to  the  vertical  axis  E F at  its  lower  extremity,  hot  left 
loose  at  the  pole  or  intersection  K.  If  this  axis  be  made  to 
revolve  rapidly  by  means  of  the  winch  mt  and  tbe  wheel  and 


pinion  n,o,  the  middle  parts  A,  B,  C,  D,  will,  by  their  centrifu- 
gal force,  swell  out  and  strike  against  the  frame  ; if  the  pole  E, 
when  sinking,  is  not  stopped  by  means  of  a pin  E fixed  in  (he 
vertical  axis.  The  hoops,  therefore,  have  a spheroidal  form; 
the  equatorial  being  larger  than  the  polar  diameter. 

Poi.es  of  fhe  Ecliptic , arc  two  points  on  the  surface  of  the 
sphere,  23°  ,W  distant  from  the  poles  of  the  world,  and  UO0 dis- 
tant from  every  part  of  the  ecliptic. 

Poles,  in  Magnetism,  arc  two  points  of  a loadstone  corre- 
sponding to  the  poles  of  the  world  ; the  one  pointing  to  the  north, 
the  other  to  the  south-  .See  MAGNETISM. 

Pole,  or  Polar  Star , is  a star  of  the  second  magnitude,  the 
last  in  the  tail  of  ursa  minor. 

Pole,  Perch  or  Hod,  in  Surveying,  is  a measure  containing 
sixteen  feet  and  a half. 

POLE-AXE.  a sort  of  hatchet,  nearly  resembling  a battle- 
axe,  having  a handle  about  fifteen  inches  long,  and  being  fur- 
nished with  a sharp  point,  bending  downwards  from  the  back 
of  its  head.  It  is  principally  used  on  board  of  ships  to  cut 
away  the  rigging  of  an  adversary  who  endeavours  to  board. 
They  have  also  been  sometimes  employed  in  boarding  an 
enemy  whose  hull  was  more  lofty  than  that  of  the  hoarders,  by- 
driving  the  points  into  her  side,  one  above  another,  and  thereby 
forming  a kind  of  scaling-ladder;  whence  they  are  sometimes 
called  boarding-axes. 

POLECAT,  in  Zoiilogy,  the  name  by  which  a creature  of  the 
weasel  kind  is  known.  It  is  sometimes  also  called  Fitchct, 
and  is  remarkable  for  its  stinking  smell.  This  animal  proves 
exceedingly  destructive  to  rabbits  when  it  finds  a lodgment  in 
warrens ; many  contrivances  arc  therefore  made  for  its  destruc- 
tion. 

POLEMOSCOPE.  in  Optics,  a kind  of  reflecting  perspective 
glass  invented  by  Ilevellus,  who  commends  it  as  oseful  in 
sieges,  &c-  for  discovering  what  the  enemy  is  doing,  while  the 
spectator  lies  hid  behind  an  obstacle. 

POLES,  Under  Here,  the  situation  of  a skip  at  sea,  when  all 
her  sails  are  furled.  See  ScVDOINo  and  Trying. 

POLICY  of  Assurance,  the  deed  or  instrument  by  which  a 
contract  of  assurance  iselfectcd. 

POLISHER,  or  Burnisher,  among  Mechanics,  an  instrument 
for  polishing  and  burnishing  things  proper  to  take  a polish. 

POLISHING,  in  general,  the  operation  of  giving  a gloss  or 
lustre  to  certain  substances,  as  metal,  glass,  &tc.  The  opera- 
tion of  polishing  optic  glasses,  after  being  perfectly  ground,  is 
one  of  the  most  difficult  points  of  the  whole  process.  Before 
the  polishing  is  begun,  it  is  proper  to  stretch  an  even  well- 


wrought  piece  of  linen  over  the  tool,  dusting  upon  it  some  very 
fine  tripoli.  Then  taking  the  glass  iu  your  hand,  run  it  found 
forty  or  fifty  times  upon  the  tool,  to  lake  off  the  roughness  of 
the  glass  about  the  border  of  it.  This  cloth  is  then  to  bo 
removed,  and  the  glass  to  be  polished  upon  tho  naked  tool,  with 
n compound  powder  made  of  four  parts  tripoli  mixed  with  ono 
of  fine  blue  vitriol;  six  or  eight  grains  of  which  mixture  arc 
sufficient  for  a glass  five  inches  broad.  This  powder  must  ho 
wetted  with  eight  or  ten  drops  of  clear  vinegar,  in  the  middle 
of  the  tool ; being  first  mixed  and  softened  thoroughly,  with  a 
very  fine  small  mullet.  Then,  with  a nice  brush,  having  spread 
this  mixture  thinly  and  equably  upon  the  tool,  take  some  very 
fine  tripoli,  and  strew  it  thinly  and  equably  upon  the  tool  so 
prepared,  after  which,  take  the  glass  to  be  polished,  wiped  very 
clean,  and  apply  it  on  the  tool,  and  move  it  gently  twice  or 
thrice  in  a straight  line  backwards  and  forwards;  then  take  it 
off,  and  observe  whether  the  marks  of  the  tripoli,  sticking  to 
the  glass,  are  equably  spread  over  the  whole  suifacc ; if  not,  it 
is  a sign  that  cither  the  tool  or  glass  is  loo  warm,  in  which  case 
you  must  wait  a while  and  try  again,  till  you  find  tho  glass 
takes  the  tripoli  every  where  alike. 

Sir  Isaac  Newton  no  where  expressly  describes  bis  method  of 
polishing  optical  glasses  ; hut  his  method  of  polishing  reflecting 
metals,  he  thus  describes  in  Ids  Optics.  He  had  two  round 
copper  plates,  each  six  inches  in  diameter,  the  uuc  convex,  tho 
other  concave,  ground  very  true  to  one  another.  On  the  con- 
vex one  he  ground  the  object-metal,  or  concave,  which  was 
to  be  polished,  till  it  had  taken  the  figure  of  the  convex,  and 
was  ready  for  a polish.  He  then  pitched  over  the  convex  very 
thinly,  by  dropping  melted  pitch  upon  it,  ntui  warming  it  t« 
keep  the  pitch  soft,  whilst  he  ground  it  with  the  concave  ruppei 
welted,  to  make  it  spread  evenly  all  over  the  convex,  till  it  w as 
no  thicker  than  a sixpence;  and  after  the  convex  was  cold  he 
ground  it  again,  to  give  it  as  true  a figure  as  possible.  Ho 
then  ground  it  with  very  fine  putty,  till  it  made  no  noise;  and 
then  upon  the  pitch  he  ground  the  objcct-iueta)  with  a brisk 
motion,  for  two  or  three  minutes;  when  laying  fresh  putty 
upon  the  pitch,  he  ground  it  again  till  it  bad  dune  making  a 
noise,  anu  afterwards  ground  the  object- met  id  upon  the  pitch 
as  before ; and  this  operation  lie  repeated  till  the  tuclal  was 
perfectly  polished.  See  Lens  and  Specula. 

The  Parisians  have  now  introduced  an  entirely  new  modo 
of  polishing,  which  is  called  plague,  ami  is  to  wood  precisely 
what  plating  is  to  metal.  The  wood,  by  some  process,  is  made 
to  resemble  marble,  and  has  all  the  beauty  of  that  article,  w ith 
much  of  its  solidity.  It  is  even  asserted  by  persons  who  have 
made  trial  of  the  new  mode,  that,  with  the  exception  of  the 
artunl  strength  of  marble,  it  has  no  qualities  superior  to  the 
imitation,  upon  which  water  may  be  spilled  without  staining, 
and  it  will  resist  scratching  in  the  same  degree  ns  marble. 

Method  used  in  Germany  for  Varnishing  Wood. — In  the  first 
place,  the  Germans  are  careful  to  join  tluir  wood  very  neatly, 
and  to  make  the  surface  very  smooth,  because  if  the  varnish 
brings  out  the  beauty  of  the  wood,  it  dues  the  same  by  tho 
defects.  When  the  wood  is  once  well  polished,  they  prepare  the 
varnish.  For  this  purpose  they  reduce  to  a powder  some  of 
the  purest  shell  lac.  that  is  to  say,  very  transparent,  and  dis- 
solve it  in  well-rectified  spirits  of  wine  ; they  add,  in  a retort, 
double  the  quantity  of  alcohol  to  the  lac  employed,  and  expose 
it  to  a heat  of  about  fifty  degices  Reaumur.  They  are  careful 
to  agitate  the  mixture  every  three  hours,  until  the  varnish  has 
acquired  tbe  suitable  consistence ; if  it  does  not  appear  of  a 
sufficient  consistence,  they  add  a little  more  pulverized  lac ; if 
on  the  contrary  it  is  too  thick,  they  mix  a little  more  alcohol, 
being  careful  to  agitate  the  mixture  until  it  is  of  the  right  thick- 
ness. This  varnish  has  no  peculiar  quality,  except  that  it  con- 
tains no  turpentine,  nor  any  other  body  that  renders  the  varnish 
gluey,  and  liable  to  crack.  They  apply  the  varnish  with  a 
piece  of  fine  linen,  which  is  formed  into  a sort  of  pallet  The 
workman  is  previously  provided  with  a mixture  of  two  parts  of 
varnish  to  one  of  olive  oil,  in  which  he  soaks  the  linen,  and  then 
rubs  it  over  the  surface  of  the  wood  with  great  force,  and  press- 
ing very  bard  upon  it  but  always  in  the  direction  of  the  fibres 
of  the  wood.  He  begins  afresh  by  moistening  the  wood  again, 
until  the  wholo  surface  of  the  wood  is  covered  with  a slight 
coat  of  varnish.  When  tbe  wood  is  well  moistened  with  tbo 
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varnish,  they  leave  ii  to  dry,  which  it  does  very  quickly,  and  they 
then  apply  a second  coat,  a third,  and  even  a fourth  if  neces- 
sary. When  the  varnish  is  perfectly  dr>  and  hard,  they  give 
it  the  lustre  in  the  following  manner:— They  steep  a piece  of 
fine  linen  in  a mixture  of  olive  oil  and  iripoli  reduced  to 
powder,  and  rub  the  wood  hard  with  it  until  the  varnish  has 
acquired  the  proper  degree  of  brilliancy.  Then,  to  give  it  the 
last  polish,  they  rub  it  with  a piece  of  very  sort  linen,  or  very 
fioe  soft  leather. 

This  varnish  may  also  bn  applied  with  a brush,  on  bodies 
that  do  not  offer  an  even  surface,  only  it  must  then  be  made 
thinner,  by  addin*  a greater  proportion  of  alcohol.  It  may 
afterwards  be  polished  in  tho  manner  above  described.  When 
it  is  applied  to  bodies  of  great  surface,  it  is  essential  that  the 
varnish  be  made  as  thin  as  for  bodies  in  relief,  because  as  it 
dries  quickly,  tho  edges  of  the  parts  that  arc  first  laid  on  would 
acquire  a degree  of  thickness  which  could  not  be  reduced  in 
the  polishing.  Lastly,  articles  (bat  are  turned  in  wood  may  be 
varnished  and  polished  in  the  snuic  maimer  even  in  the  lathe. 
The  only  inconvenience  attending  this  varnish  is,  that  it  give* 
the  wood  a brownish  colour,  which  is  no  inconvcuieuco  where 
a deep  colour  is  desired;  and  for  which  reason,  it  is  much  used 
in  varnishing  mahogany  and  the  walnut  and  cherry  tree  woods. 
But  when  the  wood  is  to  he  kept  of  a light  colour,  the  varnish 
is  made  in  the  same  manner,  only,  instead  of  the  Inc.  they  use 
copal  gum  dissolved  in  the  alcohol,  adding  to  it  sometimes  a 
little  camphor  or  ether.  This  varnish  may  be  applied  with 
success  to  many  different  sorts  of  wood. 

Some  of  tho  Vienna  makers  dissolve  the  eopal  by  exposing 
It  to  the  action  of  the  vapour  of  alcohol,  and  sometimes  they 
colour  the  copal  varnish,  which  is  naturally  colourless,  with 
any  tint  they  may  wish  to  give  it;  and  they  do  not  seem  to  *jsc 
any  spirits  of  turpentine  to  dissolve  the  eopal.  By  this  method 
of  applying  varnish  to  wood,  it  penetrates  so  completely  into 
the  giain,  that  it  is  almost  impossible  to  crack  it.  So  that 
when  scraped,  even  with  a sharp  instrument,  if  the  traces  be 
not  very  deep,  the  polish  may  be  restored  by  hard  rubbing  with 
a soft  piece  of  linen.  The  gluey  varnishes  have  not  this  advan- 
tage, since  they  do  not  penetrate  so  deep  into  the  substance  of  : 
tho  wood,  and  a scratch  w ill  take  them  almost  clean  off,  in  such  j 
a manner  that  no  friction  wilt  restore  the  polish. 

POLITICAL  Aiuthmetic,  calculations  relating  to  the  wealth  j 
of  nations.  Political  arithmetic  docs  not  determine  in  what  ; 
natural  wealth  truly  consists,  hut  estimates  the  valuo  of  what- 
ever passes  under  this  name,  and  distinguishes  the  propor- 
tions in  which  the  component  articles  may  be  applied  to  pur- 
poses conducive  to  the  safety  or  prosperity  of  the  community. 

Political  Economy,  is  the  science  which  treats  of  the  wealth 
nations.  Its  object  is  to  ascertain,  in  the  first  place,  wberciu 
wealth  consists,  and  then  to  explain  the  cause* of  its  production, 
and  the  principles  on  which  it  is  distributed  through  the  dif- 
ferent orders  of  society.  It  likewise  endeavours  to  point  out 
the  tendency  which  any  political  regulations  may  have  to  favour 
or  to  injure  the  productions,  or  most  advantageous  distribution 
of  wealth.  Such  is  its  peculiar  object;  and  consequently,  though 
writers  on  political  economy  may  frequently  treat  on  the  more 
important  topics  of  national  security,  freedom,  and  happiucss, 
they  arc  then  passing  the  strict  limits  of  their  science. 

POLL,  a word  used  in  ancient  writing  for  tho  bead. 

Poll  Money,  a capitation  or  tax,  imposed  by  the  authority 
of  parliament  on  the  head  or  person  cither  of  all  indifferently,  ■ 
or  according  to  some  known  mark  of  distinction. 

POLLUX,  in  Astronomy,  one  of  the  Twins  in  the  constella- 
tion Gemini ; also  a fixed  star  of  the  second  magnitude  in  that 
constellation.  See  Glmim 

POLYACOUSTIC,  any  tiring  that  multiplies  sound. 

POLYGAMY,  the  plurality  of  wives  or  husbands,  in  tho  pos- 
session of  one  man  or  woman  at  the  same  time. 

POLYGLOTT,  among  divines  and  critics,  chiefly  denotes  a 
biLle  printed  in  several  languages. 

POLYGON,  in  Fortification,  denotes  the  figure  of  a tow  n, 
or  other  fortress. 

Xum  ^Polygons,  on  the  French  sectors,  is  a line  containing 
the  homologous  sides  of  the  first  nine  rcgulorpolygonsinscribed 
in  the  same  circle ; that  is,  from  an  equilateral  triangle  to  a 
dodecagon. 


POLYGON,  in  Geometry,  a multilateral  figure,  or  a figure 
whose  perimeter  consists  of  more  than  four  sides,  and  conse- 
quently having  more  than  four  antics.  If  the  angles  be  all  equal 
among  themselves,  tho  polygon  u said  to  be  a regular  one  ; 
otherwise  it  is  irregular.  Polygons  also  take  particular  names 
according  to  the  number  of  their  sides  ; thus  a poly  gon  of 

3 sides  is  called  a trigon, 

4 sides  is  called  a tetragon, 

5 sides  is  called  a pentagon, 

6 sides  is  called  a hexagon,  &c. 

and  a circle  may  be  considered  as  a polygon  of  an  infinite 
number  of  small  sides,  or  as  the  limits  of  the  polygons.  Poly- 
gons have  various  properties,  as  below:  — 

1.  Every  polygon  may  be  divided  into  as  many  triangles  as  it 
has  sides. 

2.  The  angles  of  any  polygon  taken  together,  make  twice  as 
many  right  angles,  wanting  4,  ns  the  figure  hath  sides;  which 
property,  as  well  as  the  former,  belongs  to  both  regular  aud 
irregular  polygons. 

3.  Every  regular  polygon  may  be  either  inscribed  in  a circle, 
or  described  about  it ; which  is  not  necessarily  the  case  if  the 
polygons  he  irregular.  But  an  equilateral  figure  inscribed  in  a 
circle  is  always  equiangular;  though’  an  equiangular  figure 
inscribed  in  a circle  is  not  always  equilateral,  but  only  when 
the  number  of  sides  is  odd.  For  if  the  sides  be  of  an  even 
number,  then  they  may  either  be  all  caual,  or  else  half  of  them 
may  be  equal  and  the  other  half  equal  to  each  other,  but  dif- 
ferent from  the  former  half,  the  equals  being  placed  alternately. 

4.  Every  polygon,  circumscribed  about  a circle,  is  equal  to 
a right-angle  d triangle,  of  which  one  leg  is  the  radius  of  the 
circle,  and  the  other  the  perimeter  or  sum  of  all  the  sides  of 
the  polygon.  Or  the  polygon  is  equal  to  half  the  rectangle 
under  its  perimeter  and  the  radius  of  its  inscribed  circle,  or 
the  perpendicular  from  its  centre  upon  one  side  of  the  polygon. 

Hence  the  area  of  a circle  being  less  than  that  of  its  circum- 
scribing polygon,  and  greater  than  that  of  its  inscribed  polygon, 
the  circle  is  the  limit  of  the  inscribed  and  circumscribed  poly- 
gons : in  like  manner,  the  circumference  of  the  circle  is  the 
limit  between  the  perimeters  of  the  said  polygons.  See  ClRCLfc. 

b.  The  following  table  exhibits  the  angles  and  areas  of  all 
the  polygons,  up  to  the  dodecagon,  vis.  the  angle  at  the  centre, 
the  angle  of  the  polygon,  and  the  area  of  the  polygon  when 
each  side  is  I. 


No.  of 

Sid  i«. 

Name  of  Polygon. 

An*.  F.  at 
Cent. 

An*.  C.  of 
Polygon. 

Area. 

3 

Trigon 

120° 

onP 

04330127 

4 

Tetragon 

00 

00 

1*0000000 

A 

Pentagon, 

72 

108 

1 7204774 

a 

Hexagon, ... .... 

60 

120 

2 6960762 

7 

Heptagon 

1284 

3-6339124 

8 

Octagon, 

46 

136 

4 8284271 

y 

Nonagon, 

40 

140 

6-1818242 

10 

Decagon, 

36 

114 

7-6942088 

i i 

Undccsgon,. 

m 

a 3060389 

12 

Dodecagon,  ..... 

30 

160 

11  1961624 

Therefore  to  find  the  area  of  any  regular  polygon  not  exceed- 
ing 12  sides,  square  tho  side,  and  multiply  that  square  by  the 
corresponding  tabular  number  in  the  preceding  table.  Or  gene- 
rally, if  $ represent  the  length  of  one  of  the  eqnal  sides,  and  n 
. ...  , * / 90  m — 190\ 

ihe  number  of  them  ; then  i1  x - tang.  ^ w ' ' ‘ / = Rre* 

of  the  polygon. 

©To  inscribe  a Polygon  within,  or  to  circum- 
scribe a Polygon  about  a given  Circle. — Bi- 
sect two  of  the  angles  of  the  given  polygon 
A and  B by  the  right  lines  A O,  B O ; and 
from  the  point  O,  where  they  meet,  with 
the  radius  A O,  describe  a circle  which 
will  circumscribe  the  polygon.  Next,  to 
circumscribe  a polygon  divide  300  by  the 
number  of  sides  required  to  find  the  angle 
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A O B ; which  set  off  from  the  centre  O,  and  draw  the  line  A B, 
on  which  construct  the  polygon  as  in  the  following  problem. 
2.  On  a given  line  to  describe  any  given  regular  polygon.  Find 
the  angle  of  the  polygon  in  the  table,  and  at  A set  off  an  angle 
equal  thereto;  then  drawing  C A zz  A B.  through  the  points 
C A B,  describe  a circle,  and  in  this  applying  the  given  right 
line  as  often  as  you  can,  the  polygon  will  be  described. 

Otherwise.  7 o inscribe  a Polygon  in 
a Circle. — Draw  the  diameter  A B,  which 
divide  into  as  many  equal  parts  as  the 
figure  has  sides.  From  the  points  A,  U, 
as  centres  with  the  radius  A U,  describe 
arcs  crossing  each  other  in  C.  From  the 
point  C,  through  the  second  division  of 
the  diameters,  draw  the  line  C D.  Join 
the  points  A.  D,  and  the  line  A D will 
be  the  side  of  the  polygon  required. 

Note. — In  this  construction  A D is  the 
side  of  a pentagou. 

Another  method,  something  more  ac- 
curate, is  by  erecting  a perpendicular  from  the  centre  of  such  a 
length  that  the  part  without  the  circle  shall  be  equal  to  $ of  that 
within,  and  drawing  aline  from  itsextremity  through  the  second 
division  as  before. 

In  the  preceding  part  of  the  article  it  is  observed,  that  any 
regular  polygon  may  bo  inscribed  in,  or  circumscribed  about,  a 
circle  : but  this  must  be  understood  under  certain  modifications  ; 
all  that  is  meant  is,  that  there  is  nothing  in  the  nature  of  the 
problem  to  render  it  impossible  ; and  not  that  any  polygon 
may  be  geometrically  inscribed.  In  fact,  tho  number  of  poly- 
gons that  admit  of  a geometrical  construction  is  very  limited, 
viz.  the  equilateral  triangle,  the  square  and  pentagon,  and  those 
figures  whose  number  of  sides  are  some  multiples  of  these ; to 
which  Gauss  has  lately  added  the  17-sidcd  polygon,  and  its 
multiples,  and  some  others,  viz.  nil  those  polygons  whose  num- 
ber of  sides  is  a prime,  and  of  the  form  2"  -f  I. 

POLYGONAL  Numbers,  are  those  that  nre  formed  of  the 
sums  of  different  and  independent  arithmetical  series,  and  are 
termed  Natural,  Triangular,  Quadrangular,  Pentagonal,  Hexa- 
gonal, Ac.  Numbers ; according  to  the  series  from  which  they 
generated. 

Lineal,  or  Natural  Numbers,  are  formed  from  the  successive 
sums  of  a series  of  units ; thus, 

Units ♦ !.  1,  1,  1.  I,  1,  Ac. 

Nat,  num.  1,  2,  3,  4,  5,  0,  Ac. 

Triangular  Numbers,  are  the  successive  sums  of  an  arithme- 
tical scries,  beginning  with  unity,  the  common  difference  of 
which  is  1 ; thus, 

Arith.  series  I,  2,  3,  4.  5,  G,  7,  Ac. 

Trian.  num I,  3,  0,  |o,  13.  31,  28,  Ac. 

Quadrangular,  or  Square  Numbers,  are  the  successive  sums 
of  an  arithmetical  progression,  beginning  with  unity,  the  com- 
mon difference  of  which  is  2 ; thus, 

Arith.  series I,  3,  5,  7,  0,  11,  13,  See. 

Quad.orsqua I,  4,  0,  IG,  23.  3G,  49,  fee. 

Pentagonal  Numbers,  nre  the  sums  of  an  arithmetical  series, 
the  common  difference  of  which  is  3 ; thns, 

Arith.  series  1,  4,  7,  10.  13,  IG,  19,  Ac. 

Pentagonals 1,  6,  12,  22,  33,  61,  70.  Ac. 

And,  universally,  the  m.gonal  Series  of  Numbers,  is  formed 
from  the  successive  sums  of  an  arithmetical  progression,  begin- 
ning with  unity,  the  common  difference  of  which  is  m — 2. 

POLYGONOMETRY,  is  an  extension  of  the  science  of 
trigonometry,  having  the  same  reference  to  polygons  in  general, 
as  trigonometry  has  to  triangles  in  particular.  Wo  owe  this 
extension  of  the  rules  of  trigonometry  to  L’Huillcr,  who  pub- 
lished a treatise  on  this  subject  at  Geneva,  in  1789;  which, 
with  the  exception  of  a chapter  in  the  third  volume  of  Dr. 
Mutton's  “ Course  of  Mathematics,"  is,  we  believe,  the  only 
work  on  polygonometry  at  present  before  the  public, 

POLYGONUM  Bistorts.  (Bistort.)  The  Roots.  AH  tbe 
parts  of  tbe  bistort  have  a rough  aastere  taste,  particularly  the 
root,  which  is  one  of  the  strongest  of  tbe  vegetable  astringents. 
It  is  employed  in  all  kinds  of  immoderate  htrmorrhagcs  and 
other  fluxes,  both  internally  and  externally,  where  astringency 
is  the  only  intention.  It  is  certainly  a very  powerful  styptic, 


and  is  to  be  looked  on  simply  as  such ; the  sudorifie,  antipesti- 
lentiol,  and  other  like  virtnes  attributed  to  it,  it  has  no  other 
claim  to,  than  in  consequence  of  this  property,  and  of  tbe  anti- 
septic power  which  it  has  in  common  with  other  vegetable 
styptics.  The  largest  dose  of  the  root  in  powder  is  one  dram. 

Polygonum  Fagopyrum.  (Buck  Wheat.)  This  is  usually 
sown  in  places  where' pheasants  are  bred,  as  the  seed  is  the 
best  food  for  those  birds  ; it  is  also  useful  for  poultry  and  bogs. 
We  have  eaten  bread  and  cakes  made  of  tbe  flower,  which  arc 
also  very  palatable.  Two  bushels  are  usually  sown  per  acre. 
The  season  is  May;  and  it  is  often  sown  on  foul  land  in  the 
summer,  as  it  grows  very  thick  on  the  land,  and  helps  to  clean 
it  by  smothering  all  the  weeds.  Tbe  crop  does  not  stand  on 
tbe  ground  more  than  ten  or  twelve  weeks. 

POLYGRAM,  a figure  consisting  of  many  lines. 

POLYHEDRON,  or  Polyedron,  a body  or  solid  contained 
by  many  rectilinear  planes  or  sides.  When  the  sides  of  the 
polyhedron  arc  regular  polygons,  all  similar  and  equal,  then  tbe 
polyhedron  becomes  a regular  body,  and  may  be  inscribed  in  a 
sphere ; that  is,  a sphere  may  be  described  about  it,  so  that  its 
surface  shall  touch  all  the  angles  or  corners  of  the  solid.  There 
are  hot  five  of  these  regular  bodies,  vis.  the  tetrahedron , the 
hexahedron  or  cube,  the  octahedron , tbe  dodecahedron,  and  the 
icosahedron. 

Polyhedron,  Gnomonical , is  a stone  with  several  faces,  on 
which  arc  projected  various  kinds  of  dials.  Of  this  sort,  that 
in  the  Privj  Garden,  London,  now  gone  to  rnio,  was  esteemed 
the  finest  in  the  world. 

POLYNBMUS,  the  Polyneme,  in  Natural  History,  a genus 
of  fishes  of  the  order  ahdominalcs.  Shaw  enumerates  ten  spe- 
cies ; Gmclin  only  four.  The  Paradise  polyneme,  or  mango 
fish,  inhabits  the  Indian  and  American  seas,  and  is  thirteen 
inches  long,  elegantly  shaped,  and  with  thoracic  filaments  fre- 
quently far  larger  than  the  body  ; its  colour  is  yellow.  At  Cal- 
cutta it  is  in  the  highest  estimation  for  the  table.  The  gray 
polyneme  abounds  on  the  Malabar  coast,  and  has  five  filaments 
on  each  side,  but  all  rather  short.  It  is  sometimes  four  feet 
long,  and  is  in  some  parts  of  India  denominated  the  royal 
fish,  from  its  extraordinary  excellence.  The  polyneme  of 
the  Nile  is,  both  in  form  and  taste,  superior  to  every  other  fish 
in  the  rivers  which  flow  into  the  Mediterranean  or  Atlantio 
seas.  It  is  covered  with  scales  resembling  the  most  brilliant 
silver  spangles,  and  is  of  the  weight  of  thirty,  in  some  instances 
of  seventy  pounds.  It  is  a native  of  the  Nile,  and  Bruce  has 
minutely  detailed  the  process  adopted  by  the  Egyptians  for 
taking  it,  by  a cake  of  flour,  dates,  and  other  ingredients,  with 
a considerable  number  of  hooks  concealed  in  it ; but  attached 
to  a string  held  by  the  fisherman,  who  floats  on  the  stream  upon 
a blown-up  goat’s  skin,  in  order  to  aink  this  mass,  and  then  re- 
turns to  the  bank.  He  then  fixes  the  line  to  some  tiee,  connect- 
ing it  with  a bell,  the  sounds  of  which  give  him  notice  of  the  suc- 
cess of  his  experiment,  being  produced  by  the  twitchings  and 
pulls  of  the  fish. 

POLYNOMIAL,  in  Algebra,  a quantity  consisting  of  many 
terms. 

POLYPUS,  the  popular  name  for  those  fresh  water  insects 
which  class  under  the  genus  of  hydra,  of  tbe  order  of  vermes 
zoophy  tar. 

POLYSCOPE,  or  Polyhedron,  in  Optics,  a multiplying* 
glass,  or  one  which  represents  a single  object  to  the  eye,  as  if 
there  were  many.  It  consists  of  several  piano  surfaces,  dis- 
posed under  a convex  form,  through  each  of  which  the  object  is 
seen. 

POMELION,  a name  given  by  seamen  to  the  cascabcl,  or 
hindermost  knob  of  a cannon. 

PUNCHES,  small  bulk  beads  made  in  the  hold  to  stow 
corn,  goods,  Ac. 

PONDERABILITY,  a contingent  property  of  bodies. 
Every  substance  within  tbe  sphere  of  observation  is  found  to 
possess  weight,  or  a disposition  to  gravitate  towards  the  centre 
of  the  earth.  But  to  constitute  gravity,  it  is  not  required  that 
a body  should  invariably  fall  to  tbo  ground.  Smoke  ascends 
in  the  atmosphere,  and  a lump  of  lead  rises  in  a tub  of  mer- 
cury, from  the  same  cause  that  a pine  tree  plunged  into  a lake 
mounts  again  to  the  surface.  Withdraw  tbe  air,  the  mercury, 
and  the  water,  which  supported  those  comparatively  lighter 
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substances,  and  the  smoke,  the  lead,  and  the  timber,  will  imme- 
diately descend.  Pour  mercury  over  a smooth  piece  of  cork, 
applied  to  the  bottom  of  a glass,  and  it  will  remain  in  the  same 
situation,  while  an  iron  ball  can  be  set  to  float  on  the  liquid 
metal.  The  order  of  nature  might  here  seem  to  be  reversed. 
But,  since  mercury  does  not  insinuate  itself  through  a very 
narrow  interstice,  it  merely  rests  on  the  upper  side,  without 
pressing  against  the  under  side,  of  the  cork.  If  uviljf,  how- 
ever, as  the  schoolmen  asserted,  had  been  a real  property 
belonging  to  certain  bodies,  the  smoke  and  the  cork  would,  in 
every  instance,  have  occupied  the  lower  stations,  llut  the 
weight  of  a body  is  not  the  same  in  all  places  and  situations. 

A lump  of  lead,  which  weighs  a thousand  pounds  at  the  surface 
of  our  globe,  would  lose  two  pounds,  as  indicated  by  a spiral 
spring,  if  carried  to  the  top  of  a mountain  four  miles  high : and, 
if  it  could  be  conveyed  as  deep  into  the  bowels  of  the  earth,  i( 
would  lose  one  pound.  The  same  mass  transported  from 
London  to  the  Pole,  would  gain  Ihc  addition  of  2 lbs.  760  derim. 
parts,  (nearly  3lbs.);  but  if  taken  to  the  Equator,  it  would 
suffer  a loss  of  4{  lbs.  The  variable,  and  therefore  contingent, 
weight  of  bodies,  is  only  the  gradation  of  that  mutual  and  uni- 
versal tendency,  diminishing  ns  the  square  of  the  distance, 
which  retains  the  moon  in  her  orbit,  and  upholds  the  circula- 
tion of  the  whole  system  of  planets  around  the  sun.  The  gra- 
vitation even  of  small  masses  towards  each  other,  such  as  balls 
of  lead  separated  only  by  the  interval  of  a few  inches,  has  been 
detected  by  delicate  experiment,  and  reduced  to  rigorous  cal- 
culation. Hut  when  the  approximation  if  closer,  this  force 
acquire*  a modified  character,  and  passes  into  cohesion.  Thus, 
if  two  leaden  bullets  have  a little  portion  of  the  surface  of  each 
pared  clean,  and  bo  then  pressed  together  with  a slight  twist, 
they  will  cohere  firmly  into  one  mass.  In  the  same  manner, 
gold  or  silver  foliage,  and  other  ornaments,  struck  with  a heavy 
hammer  into  the  surface  of  polished  iron  or  steel,  become  per- 
niantnlly  united.  Within  other  limits,  the  tendency  to  mutual 
approach  is  changed  into  an  opposite  quality.  Thus,  drop*  of 
rain  or  dew,  run  along  the  smooth  and  glossy  surface  of  a cab- 
bage leaf  without  spreading.  If  the  dust  of  the  lycopodium,  or 
club  fern,  or  even  fine  pounded  rosin,  he  strewed  on  water 
contained  in  a glass,  any  smooth  rounded  piece  of  soft  wood 
will  flout  upon  it,  or  may  be  immersed  in  the  liquid,  without 
being  wetted,  the  powder  preventing,  by  its  repulsion,  all  con- 
tact of  the  w ater.  A line  needle,  laid  on  the  surface  of  water, 
makes  a dimple  in  which  it  swims.  On  the  same  principle,  the 
slender  limbs  of  insects,  and  the  minute  down  which  covers 
their  wings,  protects  them  from  the  penetration  of  humidity. 
If  the  hand  bo  rubbed  with  linseed  oil,  it  may  be  plunged  w ith 
impunity  for  a few  seconds  in  boiling  water,  the  oil  repelling 
the  water,  and  consequently  checking  the  communication  of 
heat.  The  application  of  palm  soap  to  the  skin  is  still  more 
effectual. 

It  thus  appears  that  bodies  are  indefinitely  porous,  compres- 
sible without  limits,  and  capable  of  assuming  all  variety  of 
forms.  How  different  is  the  constitution  of  ice,  of  water,  and  I 
of  steam?  Consider  what  mutable  aspects  mercury  exhibits.  1 
Beginning  at  a low  degree  of  cold,  and  ascending  through  the  ! 
gradations  of  heal,  we  find  it  a friable  solid,  next  a shining 
liquid,  then  a penetrating  vapour,  and  lastly,  a fine  rod  powder. 
A bright  ductile  piece  of  metal  passes  successively  info  an 
earthy  oxide  and  pellncid  glass.  Charcoal  is  precisely  of  the 
same  nature  as  the  diamond  ; yet  what  a contrast  between  the 
dingy  appearance  of  the  one,  and  the  datsling  lustre  of  the 
other?  How  variously  are  substances  transformed  by  the 
operations  of  art  » The  skins  of  animals  become  changed  into 
parchment  and  different  kinds  of  leather,  and  its  shreds  into 
glue.  The  animal  fibres  are  converted  into  matting,  cordage, 
and  linen  cloth  ; and  the  rags,  again,  reduced  to  a pulp,  and 
manufactured  into  paper. 

How  diversified  appear  the  compounds  of  the  farinaceous 
substances?  By  a distinct  operation,  the  same  grain  prodaces 
gruel,  bread,  biscuit,  starch,  and  a hard  pellucid  concretion 
resembling  mother-of-pearl.  But  the  plastic  powers  displayed 
in  the  process  of  vegetation  and  animal  life,  infinitely  surpass 
the  resources  of  art.  Many  plants  are  fed  by  water  and  air 
alone,  and  consequently  these  fluids  are  capable  of  being  trans- 
formed into  all  the  various  products-  In  short,  nature  ex- 


hibits only  a chain  of  endless  metamorphoses : the  substance 
or  material  remains  unchanged,  but  its  form  undergoes  con- 
tinual mutations. 

The  properties  of  bodies  result  from  those  of  their  component 
particles.  At  certain  mutual  distances  they  remain  quiescent ; 
but,  at  other  distances,  they  shew  a disposition  either  to 
approach  or  to  recede.  Such  opposite  tendencies  are  com- 
monly referred  to  the  principles  of  attraction  and  repulsion. 
But  all  those  diversified  effects  may  he  comprehended  under 
a general  law,  which  connects  the  mutual  action  of  particles 
with  their  distance.  In  the  language  of  modern  analysis,  the 
corpuscular  energy  is  always  some  function  of  ibe  distance; 
and  il  mny  he  represented  by  an  extended  curve,  of  which  the 
abscissa1  mark  the  distances,  and  their  ordinates  express  the 
corresponding  forces.  Fig.  1.  exhibits  this  curve  of  primordial 
action  ; in  which  A denotes  an  action  or  oltimato 
particle,  and  U.  C,  I>.  E.  &c.  the  successive 
positions  of  another  particle,  the  perpendiculars 


CM,  EN,  GO,  IP,LQ,  kc.  representing  their  mutual 
action  attractive  between  B and  D,  1*  and  If,  K and 
X,  when  above  the  axis  AX.  and  repulsive  between  V 
and  F,  H and  K.  below  il.  The  final  branch  of  the  curve  must 
gradually  assimilate  itself  to  the  law  of  universal  gravitation. 
But  the  primary  branch  of  the  curve  must,  in  like  manner,  con- 
tinually  approach  AY,  the  perpendicular  to  the  axis;  and 
since  no  pressure  or  impulsion  can  ever  accomplish  the  pene- 
tration of  matter,  it  follows,  from  the  principles  of  Dynamics, 
that  the  space  included  between  the  curve  and  that  asymptote 
must  be  finite.  Where  the  curve  repeatedly  crosses  the  axis, 
are  so  many  quiescent  positions,  B,  O,  F . H . k , kc.  in  any  one 
of  which  a particle  would  continue  fnifwVrerw.  But  tMj  equi- 
librium is  of  tw  o kinds,  thoilirWtor  thc«*f«w*i  the  former 
easily  recovering  itself  from  any  slight  displacement  and  the 
latter,  when  once  disturbed,  being  irremediably  dissolved,  if 
the  rurve  in  its  progress  cross  the  axis  from  the  side  ot  repul- 
sion to  that  of  attraction,  its  intersection  will  evidently  be  a 
point  of  stability  ; for  if  a particle  be  pushed  inwards,  it  will 
then  he  repelled  hack  again  ; and  if  it  be  pulled  outwards,  it 
will  experience  an  attractive  force,  which  will  recall  it  to  its 
first  position.  But  if  the  curve  pass  from  attraction  to  repul- 
sion, its  intersection  with  the  axis  is  a point  of  instable  equili- 
brium ; for,  in  proportion  as  a particle  is  pressed  inwards,  i 
will  be  pulled  forcibly  from  its  position ; and  if  it  be  drawn 
outw  ards,  the  repulsion,  now  conspiring,  will  bear  it  along  wun 
accumulating  power.  Thus,  B.  F,  and  K.  the  transitions  from 
repulsion  to  attraction,  are  points  of  stability ; but  D and  H, 
the  opposite  transitions,  arc  points  of  instability. 

Fig . 2. 


\s 

According  as  the  ordinates,  near  the  points  of  transi- 
tion, increase  less  or  more  rapidly,  the  tendency  of  the 
particles  to  coalesce,  or  to  separate,  will  be  proportion- 
ally feeble  or  intense.  If  the  curve  cut  the  axis  very 
obliquely,  therefore,  il  will  mark  a limit  of  languid 
cohesion,  as  at  the  point  F;  but  if  it  shoot  nearly  at 
right  angles  across  the  axis,  as  at  B or  K,  it  will  in- 
dicate a limit  of  powerful  cohesion.  Those  atoms,  or 
ultimate  particles,  have  no  sensible  magnitude.  But 
though  the  range  of  our  conceptions  may  bo  un- 
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bounded,  every  thing  in  the  material  world  appears  to  be  I 
distinct  oml  determinate.  Experience  indeed  informs  us, 
to  wh.it  astonishing  degree  mailer  can  be  attenuated,  but  phi- 
losophy descries  the  existence  of  certain  fixed  or  impas- 
sable limits,  at  which  the  capability  of  further  subdivision 
utterly  censes.  The  primordial  line  of  action  is  hence  a phy- 
sical, and  not  a mathematical  curve ; or  it  is  not  strictly  incur* 
vali  d at  every  point,  but  proceeds  by  successive  minute  deflec- 
tions. corresponding  to  the  breadth  of  the  elementary  particles. 
Such  a modification  of  the  curve  is  represented  by  fig.  *2;  being 
a serrated  line,  whose  gradations  answer  to  the  sncrcssivo 
stages  of  corpuscular  action.  Continuous  shades,  indeed,  oxist 
only  in  our  modes  of  conception,  and  nature  exhibits  always 
individual  objects,  and  advances  by  finite  steps.  The  material 
world  is  hence  reducible  to  atoms,  actuated  by  forces  depend- 
ing merely  on  their  mutual  distances.  From  such  simple 
elements, — the  different  arrangements  of  the  particles,— and 
their  multiplied  interior  combinations,  this  sublime  scene  of 
the  uni  verst*  derives  all  its  magnificence  and  splendour. 

PONTON,  or  Pontoon,  in  War.  denotes  a little  floating 
bridge  made  of  boats  and  planks.  The  ponton  is  a machine 
consisting  of  two  vessels  at  a little  distance,  joined  by  beams, 
with  plunks  laid  across  for  the  passage  of  the  cavalry,  the  can- 
non, infantry,  Ac.  over  a river,  or  an  arm  of  the  sea.  See,  ,SY« 
Bat  dor. 

PONTOON,  in  Naval  a (fairs,  a large  low  fiat  vessel,  nearly 
resembling  a barge  of  burden,  and  furnished  with  cranes,  cap- 
stans, tackles,  and  other  machinery  necessary  for  careening 
ships  ; these  arc  principally  used  m the  Mediterranean,  but  f 
very  seldom  in  the  northern  parts  of  England. 

Pontoon,  or  Ponton,  a kind  of  Hat*bnttomcd  boat,  whose 
carcase  of  wood  is  lined  within  and  without  with  (in.  They 
arc  generally  twenty-one  feet  long,  live  feel  broad,  and  two 
feet  one  inch  and  a half  deep  within. 

POOP,  the  highest  and  a ft  most  deck  of  a ship.  To  have  the 
Wind  in  Poop,  is  to  have  it  behind  or  favourable. 

Poop  Royal,  a short  deck,  or  platform,  placed  over  the  aft- 
most  part  of  the  poop  in  the  largest  of  the  French  and  .Spanish 
men  of  war,  and  serving  as  a cabin  for  their  masters  and  pilots. 
This  is  usually  called  the  top-gallant  poop  by  our  shipwrights. 

POOPING,  the  shock  of  a high  and  heavy  sea  upon  the 
stern  or  quarter  of  a ship,  w hen  she  sends  before  the  wind  in  a 
tempest.  This  circumstance,  is  extremely  dangerous  to  the 
vessel,  which  is  thereby  exposed  to  the  risk  of  having  her 
whole  stern  beat  in,  by  which  she  would  he  laid  open  to  the 
entrance  of  the  sea,  and  most  probably  founder. 

Pooping,  implies  also  the  action  of  one  ship  running  her 
stem  against  another’s  stern. 

POOR  LAWS.  Of  the  general  outline  of  this  most  enor- 
mous. and  almost  inedcctaal  burden  on  the  peoptc,  much  has 
been  said  in  the  excellent  treatise  of  Mr.  Colouhoun.  The  43  of 
Eliz.  c.  2,  is  the  foundation  of  all  that  is  good  in  the  poor-laws  ; 
making  provision  for  finding  work  for  the  industrious  and  able  ; 
for  compelling  the  idle  and  able  to  labour ; and  for  affording 
relief  to  the  diseased  and  impotent ; and  the  13,  14,  Charles 
II.  c.  12,  Is  the  foundation  of  all  that  is  evil,  by  forming  tho 
system  of  settlements  and  removals ; a system  establishing 
oppression,  litigation,  and  expense,  and  which  has  been  made 
more  oppressive,  and  more  productive  oflitigatiou  and  expense, 
by  every  subsequent  statute,  till  the  statute  of  thc3ftth  of  his 
late  Majesty  ; which,  by  forbidding  removals  in  case  the  pau- 
pers is  not  absolutely  chargeable,  has  remedied  more  than  half 
the  evils  occasioned  by  the  former  laws. 

Overseen. — The  churchwardens  of  every  parish,  with  two,  or 
three,  or  four  substantial  householders,  according  to  the  size  of 
the  parish,  to  be  nominated  in  Easter  week,  or  within  a month 
after,  under  the  hands  or  seals  of  two  or  more  neighbouring  jus- 
tices, and  who  shall  be  called  overseers  of  the  poor.  43  Eliz.  e>  ‘ 2 . 
s.  i.  Where  there  are  no  churchwardens,  the  whole  power 
is  vested  in  the  overseers.  17  Geo.  II.  c-  38,  s,  1ft.  Overseer 
dying  or  becoming  incapable  of  acting,  two  justices  may  ap- 
point another.  Ibid.  s.  3.  If  nny  person  shall  find  himself 
aggrieved  by  any  act  of  the  justices,  appeal  to  the  sessions 
whose  determination  shall  be  final.  Ibid.  s.  0.  Where  there 
is  no  nomination  of  overseers,  penalty  5 1.  on  every  justice  of  the 
division.  Recovery  by  distress  from  the  sessions,  to  be  levied 
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by  the  churchwardens  and  overseers,  43  Elizabeth,  c.  2.  s.  10. 
Parish  officers  with  the  consent  of  two  justices  shall  set  children 
to  work,  whose  parents  cannot  maintain  them,  and  all  persons 
married  or  single  who  cannot  maintain  themselves,  and  have  no 
regular  trade  or  calling:  nnd  one  justice  may  send  persons  to 
the  house  of  correction  who  wilt  not  woik;  and  the  parish  offi- 
cers, not  having  an  excuse,  to  be  allowed  by  two  justices,  shall 
meet  once  in  a month  at  least,  in  (he  chnrch,  on  a Sunday  after 
evening  service,  to  consult.  Penalty  20*.  Recovery  hy  distress, 
and,  in  dcfanll,  commitment  till  paid. —Application  to  two  jus- 
tices by  the  poor  for  an  appeal  to  the  sessions.  Ibid.  s.  1,  2, 
G.  11. — Overseers,  within  four  days  of  the  end  of  their  year, 
shall  account  to  two  justices  of  all  stuns  received  and  paid,  and 
pay  over  what  remains  to  their  successors:  who  in  delimit  may 
levy  it  by  distress,  under  warrant  of  two  justices ; who,  in  de- 
fault of  distress,  may  commit  till  paid.  Ibid.  s.  2,  4. —Every 
parish  officer  neglecting  to  obey  the  regulations  of  the  above 
act,  penalty  from  40*.  to  ft/.  Recovery  hy  distress.  Application 
to  two  justices  by  the  poor.  17  George  II.  e.  38,*.  14. — Parish 
officer  neglecting  his  duty,  or  disobeying  the  warrant  of  a jus- 
tice, peualty  40s.  to  lie  recovered  by  distress,  and,  in  default, 
commitment  not  exceeding  ten  days,  before  two  justices  of  tho 
poor  for  an  appeal  to  the  sessions,  giving  ten  days  notice.  33 
George  111.  e.  ftft,  s.  1,2. 

Rate. — Parish  officers  shall  raise  by  a rate  on  all  the  inhabi- 
tants. a stock  of  flax,  Ac.  to  set  the  poor  to  work,  and  sums 
for  the  relief  of  the  old  am!  lame  who  arc  not  aide  to  work,  and 
for  apprenticing  poor  children.  Rate  to  he  made  by  consent 
' of  two  justices.  43  Elizabeth  c.  2,  s.  1.— Parish  officers  shall 
cause  notice  to  bn  given  publicly  in  the  church,  of  such  con 
sent  of  the  justices,  the  next  Sunday  ; and  no  rate  shall  be  ool 
lected  till  such  notice  is  given.  17  George  II.  c.  3,  s.  1.  They 
shall  permit  the  inhabitants  to  inspect  such  rales  at  all  season- 
able hours,  on  payment  of  lx. ; and  give  copies,  on  payment 
of  ffrf.  for  every  twenty-four  names.  Penally  20*.  Application 
to  the  party  aggrieved.  Ibid.  s.  2,  3.— Persona  aggrieved  by 
assessment  appeal  to  (he  sessions.  17  George  II.  c.  38,  s,  4. 
Goods  of  persons  refusing  to  pay  may  he  distrained  in  any  part 
of  the  county  ; and  of  any  other  county,  on  oath  made  befuro 
a justice  of  such  other  county,  which  oath  shall  be  certified  in 
the  warrant.  Appeal  to  the  sessions  of  the  county  where  the 
assessment  was  made.  Ibid.  s.  7.  If  two  justices  perceive 
that  the  inhabitants  of  any  parish  are  not  able  to  levy  money 
sufficient  for  the  relief  of  the  poor,  they  shall  assess  nny  neigh- 
bouring parishes  within  the  hundred,  in  aid  ; and  if  the  hundred 
be  not  of  sufficient  ability,  then  any  parishes  within  the  county, 
43  Elizabeth,  c,  2,  s.  3.  Father,  grandfather,  mother,  or  grand 
mother,  of  persons  wanting  relief,  shall  maintain  them  ; penalty 
2ffr.  per  month.  Recovered  by  distress,  and  in  default  commit- 
ment till  paid.  Application  to  twojusticesby  the  poor.  Ibid,  s.2, 
1 1.  Fathers  leaving  their  wives  and  children,  and  mothers  their 
children  chargeable  to  the  parish,  having  ability  to  maintain  them, 
the  parish  officers,  where  such  arc  left,  may,  by  warrant  of  two 
justices,  seize  so  much  of  the  goods  and  chattels,  or  receive 
so  much  of  the  annual  rent  ns  such  justices  shall  appoint,  to 
reimburse  the  parish : and  such  order  to  be  confirmed  by  tbo 
sessions,  ft  George  I.c.  8,  s.  1.  Parish  officers,  with  consent 
of  the  lord  of  the  manor,  may,  by  order  of  two  justices,  erect 
cottages  on  waste  lands,  for  the  poor.  43  Elizabeth,  c.  2,  s.  ft. 
They  may  also,  with  ronsent  of  two  justices,  set  up  trades,  See, 
for  the  employment  of  the  poor.  3 Charles  II.  c.  4,  s.  22. 

Relief. — Parish  officers,  with  consent  of  the  majority  of  tho 
inhabitants,  may  contract  with  any  person  for  the  lodging, 
keeping,  maintaining,  and  employing  the  poor;  and  persons 
refusing  such  relief  are  not  entitled  to  any  other.  0 George  I.  c 
7,  s.  4.  The  abominable  oppression  of  this  execrable  law  has, 
however,  been  removed  by  another  humane  statute  of  the  late 
reign  ; for  by  36  George  III.  c.  2ft.  s.  1,  2,  3,  it  is  cnactod.that 
it  shall  he  lawful  for  the  parish  officers,  with  the  approbation 
of  one  justice,  in  writing,  to  relieve  any  industrious  person  at 
his  own  habitation,  under  certain  circumstances  of  temporary 
illness,  or  distress ; and  ono  justice  may  order  such  relief  for 
nny  time  not  exceeding  one  month,  provided  the  cause  be  writ- 
ten on  the  hack  of  the  order,  which  the  parish  officers  are  bound 
to  obey ; and  two  justices  muy  continue  such  orders  from 
time  to  time,  each  period  iu  succession  not  being  more  than 
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one  month.  A justice  or  a medical  man,  or  clergyman  by 
warrant  of  a justice,  may  visit  workhouses,  and  examino  the 
state  of  them,  and  hear  complaints,  and  certify  to  the  sessions  ; 
and  if  there  should  be  any  infectious  disorder,  the  visiting  jus- 
tice shall  apply  to  another  justice,  or  any  other  person  visiting, 
to  two  justices ; which  two  justices  shall  order  such  regula- 
tions as  they  deem  necessary  till  the  next  sessions.  30  George 
III.  c.  49.  s.  1,  2.  Names  of  persons  receiving  parish  relief  to 
be  entered  in  a book.  3 William,  c.  11,  s.  II-  And  no  other 
person  to  be  relieved  but  by  order  of  a justice.  Ibid.  No 
relief  to  be  ordered  by  a justice  unless  for  a reasonable  cause, 
proved  on  oath,  aud  unless  the  pauper  shall  have  first  applied 
to  a parish  officer  or  a vestry,  nor  before  the  justice  shall  have 
summoned  the  parish  officers.  9 George  1.0,  7,  s.  I.  The 
name  of  such  persons  to  be  entered  with  the  others ; and  no 
parish  officer,  except  on  sudden  emergency,  shall  bring  any 
charge  on  the  parish  for  persons  not  registered.  Penalty  51. 
Recovered  by  distress.  Application  to  two  justices  by  the  poor. 
Ibid.  s.  2. 

Settlements . — The  general  heads  on  which  settlements  are 
founded  arc  birth,  apprenticeship,  service,  serving  offices,  rent- 
ing 101.  per  annum,  marriage,  and  estate.  A house  at  not 
less  than  101.  per  annum,  for  at  least  one  whole  year,  for  which 
term  rent  and  taxes  must  he  paid  and  orcupicd. 

1.  Jiirtk. — Children  prim a facie,  whether  bastards  or  legi- 
timate, are  settled  where  born  ; but  with  respect  to  bastards, 
if  a woman  goes  cotlnsively  to  be  delivered  in  another  parish, 
the  child  gains  no  settlement  there.  Bastards  born  during  an 
order  of  removal,  or  the  suspension  of  it,  belong  to  the  mother’s 
parish.  35  George  III.  c.  101,  s.  0.  And  so  of  bastards  born 
in  vagrancy.  17  George  II.  c.  5.  s.  25.  And  so  if  born  in  houses 
of  industry  in  incorporated  districts.  20  George  III.  c.  30.  Or 
in  friendly  societies.  33  George  III.  c.  54,  s.  25.  Or  in  lying- 
in  hospitals.  13  George  III.  c.  82.  Legitimate  children  are 
settled  as  their  parents,  till  old  enough  to  gain  a settlement  of 
their  own,  the  earliest  period  of  which  is  seven  years:  nt  which 
age,  by  0 Elizabeth,  c.  5,  s.  12,  a child  may  be  apprenticed  to  a 
person  using  the  seas;  and  by  17  George  II.  c.  5,  justices  may 
bind  the  child  of  a vagrant  of  the  same  age;  and  any  appren- 
tice gains  a settlement  in  a place  where  he  has  resided  as  such 
for  forty  days. 

2.  Apprenticeship.— The  time  required  to  gain  a settlement 
has  just  been  mentioned.  The  apprentice  must  be  legally 
bound,  except  that  the  contract  not  being  indented,  which  is 
fatal  in  every  other  case,  is  not  in  this.  31  George  II.  c.  11. 

3.  Service.  — Unmarried  persons  without  children,  hired  and 
serving  for  a year,  gains  a settlement.  3 William,  c.  11,  But 
roust  continue  a whole  year  in  such  service.  8.9  William  c.  30. 
Serving  a certificated  member  of  a benefit  society  no  settlement. 
33  George  III.  c.  54,  a.  24.  Forty  days' residence  in  the  place 
necessary,  but  they  need  not  be  all  together.  Where  the  last 
forty  days  arc  in  different  places,  settlement  where  the  servant 
slept  the  last  night-  General  hiring  deemed  hiring  for  a year. 
Hiring  for  a year,  with  liberty  to  be  absent  at  harvest,  sheep- 
shearing,  See.  gains  no  settlement ; but  to  serve  a month  in  the 
militia  docs.  Hiring  for  one  day  short  of  a year,  no  settlement. 
Serving  for  three  hundred  and  sixty-five  days,  if  leap  year,  no 
settlement.  Hiring  at  so  much  per  week,  conditionally  to  part 
at  a month’s  warning,  deemed  a general  hiring ; and  as  such,  a 
hiring  for  a year. 

4.  Serving  Offices.— Persons  coming  to  inhabit  a place,  and 
executing  any  annual  and  public  office  for  a year,  settlement. 
3 William  o.  11,  s.  6. 

6.  Marriage. — As  a general  rule,  the  wife  follows  the  hus- 
band’s settlement ; bnt  if  the  husband  has  no  settlement,  or  it 
is  not  known  at  his  death,  her  own  settlement  is  restored.  And 
if  the  husband  deserts  his  wife,  her  settlement  remains,  except 
natives  of  8cotland,  Ireland,  the  Isle  of  Man,  Guernsey,  or 
Jersey,  who  have  no  legal  settlement,  and  may  be  sent  home, 
on  becoming  chargeable,  at  the  expense  of  the  county, 

8.  Estate.— No  person  shall  be  removed  from  any  estate 
while  he  remains  on  it.  9 George  I.  c.  7.  But  no  person 
gaius  a settlement  by  an  estate  whose  purchase  was  less  than 
301.  Ibid.  Persons  who  have  no  settlement,  as  foreigners, 
or  whose  settlement  oannot  l>e  known,  as  deserted  infants,  must 
be  kept  by  the  parish  where  they  happen  to  be. 


Removals.— Ho  much  of  13,  14  Charles  II.  c.  12,  as  enables 
justices  to  remove  persons  likely  to  become  chargeable,  is  re- 
pealed ; and  no  person  can  now  be  removed  until  actually 
chargeable.  35  George  III-  c.  101,  s.  1.  Justices  may  suspend 
removal  of  persons  ill,  either  under  a vagrant  pass,  or  order 
of  removal ; expense  attending  the  suspension  to  be  paid  by 
the  parish  officers  of  the  place  to  which  the  pauper  is  to  be 
removed  ; on  refusal  to  pay  within  three  days,  to  be  recovered 
by  distress  and  sale  with  costs  not  exceeding  40#.  One  justice. 
It  out  of  the  jurisdiction,  warrant  of  distress  to  be  backed  by  a 
justice  havingjurisdiclion  Appeal  to  the  sessions,  if  charges  and 
costs  exceed  20/.  Ibid.  s.  2.  Every  person  convicted  of  larceny 
or  felony,  or  deemed  a rogue  and  vagabond,  or  disorderly  per- 
son, or  who  shall  appear  to  two  justices,  on  91th  of  one  witness, 
to  be  a person  of  evil  fame  or  a reputed  thief,  and  shall  not 
give  a satisfactory  account  of  himself  and  way  of  living,  and 
every  unmarried  woman  with  child,  shall  be  deemed  actually 
chargeable,  and  shall  be  removed  as  such.  Ibid.  s.  6.  Persons 
refusing  to  go  with  an  order  of  removal,  or  returning  when 
removed,  to  be  committed  as  a vagabond.  One  justice.  13,14, 
Charles  II.  c.  12,  s.  3.  Parish  officer  refusing  to  receive  a per- 
son so  sent,  to  be  bound  to  the  assises  or  sessions  to  answer 
the  contempt.  Oncjusticc.  Ibid.  If  removed  into  another 
county  or  jurisdiction,  and  the  parish  officer  refuse  to  receive, 
penalty  5/.  Application  to  the  parish  of  theplaoe,  from  which 
the  pauper  is  removed.  Recovery  by  distress,  and,  in  default, 
commitment  for  forty  days.  One  justice  of  the  jurisdiction  to 
which  removed.  Two  witnesses, 3 William,  c.  II,  s.  10.  Appeal 
from  orders  of  removal  to  the  sessions  of  the  county  from  which 
the  pauper  was  removed.  8,  9 William,  c.  30,  s.  6.  It  must 
be  to  the  sessions  of  the  county,  and  not  of  any  corporate  town. 

Poor’s  Rate,  an  assessment  raised  through  England  and 
Wales,  for  the  temporary  relief,  or  permanent  maintenance,  of 
all  such  persons  as  frontage,  infirmity,  or  poverty,  csnnottbcm- 
selves  procure  the  means  of  subsistence.  The  total  sum  raised 
by  the  poor’s  rate  and  other  parochial  rates  within  the  year, 
ending  Easter  1822,  was  7,695,5341.  of  which  6,358,7021.  wero 
expended  in  support  of  the  poor,  and  1,336,6321.  for  other  pur- 
poses. The  poor’s  rate  has  gone  on  at  au  alarming  increase 
since  the  peace  in  1815,  in  which  year  6,418,8451.  were  ex- 
pended in  their  support 

POPE,  Papa,  Father,  the  sovereign  pontiff,  or  supreme  head 
of  the  Romisn  church, 

POPULATION  of  the  World , agreeably  to  a general  census 
framed  in  the  year  1826,  from  which  it  would  appear,  that 
under  the  metaphysical  titles  following,  the  whole  human  race 
are  said  to  stand  thus 

Jews,. 4,000,000 

Pagans 456.000.000 

Mahomed  a ns 1 40,000,000 

Christians, 200,000.000 


Total 800,000,000 

Deists  and  Atheists  are  comprehended,  but  not  distinguished 
in  either  of  these  enumerations,  as  they  do  not  avow  them- 
selves by  any  formation  into  bodies,  but  are  aaomolics  in  each 
class.— It  is  worthy  of  notice,  that  the  most  ancient  congrega- 
tion, vis.  Pagans,  still  subsist  throughout  the  globe,  and  comprise 
more  than  onc-haJf  of  its  general  population;  that  the  second 
in  order  of  time,  riz.  Jews,  have,  since  the  destruction  of  tbeir 
temple  and  city,  in  a.  d.  70,  fallen  so  near  to  decay,  as  to  com- 
prise only  a 200th  part  of  the  whole  ; that  the  third  denomina- 
tion, via.  Christians,  now  include  one-fourth  part  of  the  whole  ; 
and  that  the  Mahomcdans,  who  sprang  up  six  centuries  after  the 
Christians,  and  threatened  to  annihilate  them,  occupy  the 
space  of  one-sixth  part  of  the  whole.  It  is  also  observable, 
that  when  an  estimate  of  this  kind  was  made  about  fifty  years 
since,  it  was  supposed  that  Christians  amounted  to  ooe-sixth 
part,  and  now  they  have  increased  to  one-fourth.  A step  fur- 
ther in  this  inquiry  disposes  of  the  Christians  thus,  in  their 


subdivisions : — 

The  Greek  and  Eastern  Churches, 30,000,000 

Roman  Catholics, 1 00.000,000 

Protestants,  including  all  sects,.. 70,000,000 


Tort!, 200,000,000 
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Those  have  all  arisen  since  Ihc  promoting  of  the  Universal 
Christian  Church.  4,000  A.  n.  of  which— 

The  Western  and  Eastern  Churches  began  and 


united  in  the Oth  Century. 

Their  separation, Oth  do. 

Mahomed, 7th  do. 

Christianity  in  Great  Britain, 7ih  do. 

Darkness  of  Popery  and  Mahotnedanism,. ...  Oth  to  lOlb  do. 

Waldensc* 12th  do. 

Wickliffe,  Hass,  and  Jerome, ...............  13th  to  16lh  do. 

Luther  and  Calvin, 10th  do. 

Reformation, 16th  do. 

Remonstrants, 17th  do. 

Protestant  sects 17th  8t  18th  do. 


It  is  unnecessary  to  enlarge  this  scale;  the  object  is  thus 
answered  by  shewing  the  divisions  of  people,  and  their  deno- 
minations and  dates,  by  which  any  person,  conversant  io  such 
researches,  will  find  occupation  enough  for  his  reflection  upon 
the  probable  state  of  mankiod  during  the  ensuing  half  century, 
under  the  advantages  of  an  unexampled  improvement  io  every 
country  and  condition,  both  in  arts,  navigation,  and  commerce, 
domestic  and  universal : an  enriched  acquisition  of  every  em- 
bellishment of  intellect,  literature,  and  the  fine  arts  ; chemistry, 
and  religious  learning;  an  enlarged  and  liberal  toleration  in 
Church  and  State ; a diffusion  most  unparalleled  of  the  Holy 
Scriptures,  of  education,  and  a general  intercourse  among  all 
nations. 

In  the  lists  of  births  and  deaths  in  the  kingdom  of  Bohemia, 
published  for  1824,  there  is  a considerable  excess  of  births.  In 
the  capital,  Prague,  there  were,  out  of  4430  deaths,  1033  of 
infants  under  a year  old.  The  number  of  suicides  was  106,  or 
about  one  in  forty.  In  London,  in  1821.  there  were  but  82 
suicides  out  of  18.458  deaths,  within  the  limits  of  the  bills  of 
mortality,  or  one  in  225.  In  1822  there  were  only  33  suicides 
in  the  bills  of  mortality.  In  Paris  there  were,  io  1824,  about 
360  or  370,  out  of  a populatioo  smaller  than  that  of  London : 
so  false  is  the  notion  that  we  are,  as  compared  with  our  neigh- 
bours, an  eminently  self-killing  people.  We  are,  in  truth,  not 
above  a quarter  part  as  suicidal  as  the  people  of  Paris,  and 
not  much  more  than  a sixth  part  so  than  the  people  of  Prague. 

POPULUS  Alba.  ( White  Poplar.)  This  is  a very  ornamental 
tree.  The  leaves  on  the  under  surface  are  of  a fine  white,  and 
on  the  reverse  of  a very  dark  green  ; and  w hen  growing  on  large 
trees  are  truly  beautiful,  as  every  breath  of  air  changes  the 
colour  as  the  leaves  move.  The  wood  of  all  the  species  of  pop- 
lar is  useful  for  boards,  or  any  other  purpose,  if  kept  dry.  It  is 
much  in  demand  for  floor  boards  for  rooms,  it  not  readily 
taking  fire;  a red-hot  poker  falling  on  a board,  would  burn  its 
way  through  it,  without  causing  more  cotnbustiou  than  the  hole 
through  which  it  passed. 

PoruLCs  Monilifera.  ( Canada  Poplar.)  This  is  also  known 
by  the  name  of  Black  Italian  Poplar,  bat  from  whence  it  had 
this  name  we  do  not  know.  This  species,  which  is  the  finest  of 
all  the  kinds,  grows  very  commonly  in  woods  and  hedges  in 
many  parts  of  Worcestershire  and  Herefordshire,  where  it 
reaohes  to  prodigious  sizes.  Perhaps  no  timber  is  more  useful 
than  this ; it  is  very  durable,  and  easy  to  be  converted  to  all 
purposes  in  building.  The  floors  of  a great  part  of  Downton 
Castle,  the  scat  of  R.  Payne  Knight,  Esq.  arc  laid  with  this 
wood,  which  have  been  used  forty  years,  and  arc  perfectly 
sound.  Trees  are  now  growing  on  his  estate  which  are  three 
and  four  feet  in  diameter. 

PoptLUs  Nigra.  (The  Black  Poplar.)  Its  Buds.  The  young 
buds  or  rudiments  of  the  leaves,  which  appear  in  the  beginning 
of  spring,  abound  with  a yellow,  nnctnous,  odorous  juice.  They 
have  hitherto  been  employed  chiefly  in  an  ointment,  which 
received  its  name  from  them,  though  they  are  certainly  capable 
of  being  applied  to  other  purposes ; a tincture  of  them,  made 
in  rectified  spirit,  yields  upon  being  inspissated,  a fragrant 
resin  superior  to  many  of  those  brought  from  abroad. 

PORCELAIN,  n fine  sort  of  earthenware,  chiefly  manufac- 
tured in  China,  and  thence  called  china-ware.  The  combination 
of  silex  and  argil  is  the  basis  of  porcelain  ; and,  w ith  the  addi- 
tion of  various  proportions  of  other  earths,  and  even  of  some 
metallic  oxides,  forms  the  different  varieties  of  pottery,  from 


the  finest  porcelain  to  the  coarsest  earthenware. — Though  sili- 
cious  earth  is  the  ingredient  which  is  present  in  largest  propor- 
tion in  these  compounds,  yet  it  is  the  argillaceous  which  more 
particularly  gives  them  their  character,  as  it  communicates  duc- 
tility to  the  mixture  when  soft,  and  renders  it  capable  of  being 
turned  into  any  shape  on  the  lathe,  and  of  being  baked.  The 
clays  are  native  mixtures  of  these  earths;  but  they  are  often 
rendered  unfit  for  the  manufacture  of  at  least  the  finer  kinds  of 
purcelain,  from  other  ingredients  which  they  also  contain.  The 
perfection  of  porcelain  will  depend  greatly  on  the  purity  of  the 
earths  of  which  it  is  composed  ; and  lienee  the  purest  natural 
clays,  or  those  consisting  of  silex  and  argil  alone,  arc  selected. 
Two  substances  have  been  transmitted  to  Europe  as  the  mate- 
rials from  which  the  Chinese  porcelain  is  formed  , which  have 
been  named  Kaolin  and  Pctunse.  It  was  found  diffcull  to  pro- 
cure, in  Europe,  natural  clays  equally  pure,  and  hence  in  part 
the  difficulty  of  imitating  the  porcelain  of  the  East.  Such  clays, 
however,  have  now  been  discovered  in  different  countries  ; aud 
hence  the  superiority  to  which  the  European  porcelain  has 
attained.  The  fine  Dresden  porcelain,  that  of  Berlin,  the  French 
porcelain,  and  the  finer  kinds  which  arc  formed  in  this  country, 
are  manufactured  of  such  clay,  which  from  the  use  to  which  it 
is  applied,  has  received  the  name  of  porcelain  earth,  and  which 
appears,  in  general,  to  be  derived  from  the  decomposition  of 
felspar  of  granite.  It  appears  also  that  natural  earths,  contain- 
ing magnesia,  are  used  with  advantage  in  the  manufacture. 
The  proportion  of  the  earths  to  each  other  must  likewise  be  of 
importance  ; and  from  differences  in  this  respect  arise,  in  part, 
the  differences  in  the  porcelain  of  different  countries,  as  well  as 
the  necessity  frequently  of  employing  mixtures  of  natural  clays. 
The  argil  communicates  tenacity  and  ductility  to  the  paste,  so 
that  it  may  be  easily  wrought ; the  silex  gives  hardness  and 
infusibility  ; and  on  the  proper  proportion  of  these  depends,  in 
a great  measure,  the  perfection  of  the  compound.  The  propor- 
tion of  silex  in  porcelain  of  a good  quality,  is  at  least  two-thirds 
of  the  composition  ; and  of  argil,  from  a fifth  to  a third.  Mag- 
nesia is  of  utility,  by  lessening  the  tendency  which  the  compo- 
sition of  silex  and  argil  alone  has  to  contract  in  baking,  which 
is  inconvenient  in  the  manufacture. 

Porcflain  of  Reaumur. — Reaumur  gave  the  quality  of 
porcelain  to  glass  . that  is,  he  rendered  glass  of  a milky  colour 
semi-transparent,  so  hard  as  to  strike  fire  with  steel,  infusible, 
and  of  a fibrous  grain,  by  means  of  cementation.  The  process 
which  be  published,  is  not  difficnlL  Common  glass,  such  as 
that  of  which  wine  bottles  are  made,  succeeds  best.  The  glass 
vessel  which  is  to  be  converted  into  porcelain  is  to  be  enclosed 
in  a baked  earthen  case  or  seggar.  The  vessel  and  case  are  to  be 
filled  with  a cement  composed  of  equal  parts  of  sand  and  pow- 
dered gypsum  or  plaster,  and  the  whole  is  to  be  put  iuto  a 
potter's  kiln,  and  to  remain  there  during  the  bakiog  of  common 
earthenware  ; after  which  the  vessel  will  be  found  transformed 
ioto  such  a matter  as  has  been  described. 

PORE,  in  Anatomy,  a little  interstice  or  space  between  the 
parts  of  the  skin  serving  for  perspiration.  Pores  are  small 
interstices  between  the  particles  of  matter  which  compose 
bodies ; and  are  cither  empty,  or  filled  with  some  insensible 
medium.  Condensation  and  rarefaction  are  only  performed  by 
dosing  and  opening  the  pores. 

PORIME,  PoatUA,  in  Geometry,  a sort  of  lemma  or  theorem, 
so  obvious  or  self-evident  as  to  differ  but  little  from  au  axiom 
or  self-evident  proposition. 

PORISM,  Porisma,  in  Geometry,  is  a peculiar  sort  of  pro- 
position, which  has  been  differently  defined  by  different  writers, 
some  considering  it  as  a general  theorem  or  canon,  deduced 
from  a geometrical  locus,  and  serving  for  the  solution  of  other 
general  and  difficult  problems  t white  others  make  it  a lemma, 
or  the  same  as  porima-  Dr.  giroson  defines  it  a proposition, 
either  in  the  form  of  a problem  or  a theorem,  in  which  it  is  pro- 
posed either  to  investigate  or  demonstrate.  Euclid  wrote  three 
books  of  porisms,  being  a curious  collection  of  various  things 
relating  to  the  analysis  of  the  more  difficnlt  and  general  prob- 
lems. Those  books,  however,  arc  lost,  and  nothing  remains  in 
the  works  of  the  ancient  geometricians,  concerning  this  subject, 
besides  what  Pappus  has  preserved,  in  a very  imperfect  and 
obscure  state,  in  his  14  Mathematical  Collection s,"  vix  in  th* 
introduction  to  the  soveutb  book. 
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PORISTIC  Method,  in  Mathematic*,  i*  that  which  deter- 
mine* when,  by  what  mean*,  and  how  many  different  ways,  a 
problem  may  be  resolved. 

POROSITY,  an  essential  property  of  bodies,  is  best  ascer- 
tained by  the  microscope,  which  shews  us  the  passage  of  tluids 
through  solid  bodies  ; or  we  may  discover  this  property  in  the 
transmission  of  light  in  nil  directions  through  the  internal 
structure  of  hard  and  solid  bodies.  The  porosity  of  wood  is 
very  remarkable.  Air  may  be  blown  by  tbe  mouth,  in  a pro- 
fuse stream,  through  a cy  linder  two  feet  long  of  dried  oak, 
beech,  elm,  or  birch  ; and  if  a piece  of  wood,  or  a piece  of 
marble,  be  dipped  in  water,  and  submitted  to  experiment  under 
the  receiver  of  a pneumatic  machine,  the  air  issuing  through 
the  exlerior  cavities  will  appear  in  a torrent  of  bubbles  on  the 
external  surface.  In  like  manner  mercury  is  forced  through  a 
piece  of  dry  wood,  and  made  to  fall  in  the  form  of  a fine  divided 
shower.  If  a few  ounces  be  tied  in  a bag  of  sheep  skin,  it  may 
be  squeezed  through  the  leather  by  the  pressure  of  the  hand, 
in  numerous  minute  streamlets.  This  experiment  illustrates 
the  porosity  of  the  human  cuticle.  From  microscopic  obser- 
vations, it  has  been  computed  that  the  skin  is  perforated  by  a 
thousand  boles  in  the  length  of  an  inch.  If  we  estimate  the 
w hole  surface  of  the  body  of  a middle-sized  man  to  be  sixteen 
square  feet,  it  must  contain  no  fewer  than  2,301,000  pores. 
These  pores  arc  the  mouths  of  so  many  excretory  vessels, 
which  perform  that  important  function  in  the  animal  economy, 
insensible  perspiration.  The  lungs  discharge  every  minute  six 
grains,  and  the  surface  of  the  skin  from  three  to  twenty  grains, 
the  average  over  the  whole  body  being  fifteen  grains  of  lymph, 
consisting  of  water,  with  a very  minute  admixture  of  salt, 
acetic  acid,  and  a trace  of  iron.  If  we  suppose  this  perspirable 
matter  to  eonsist  of  globules  only  ten  times  smaller  than  the 
red  particles  of  blood,  or  about  the  frHKnh  part  of  an  inch  in 
diameter,  it  would  require  a succession  of  •IlM'r  of  them  to  issue 
from  each  orifice  every  second.  The  permenbility  of  a solid 
body  to  any  fluid,  depends  however  on  its  peculiar  structure 
and  its  relation  to  the  fluid.  A compact  substance  will  some* 
times  oppose  the  entrance  of  thin  fluid,  while  it  gives  free  pas- 
sage to  a gross  one.  Thus,  a cask,  which  holds  water,  will 
permit  oil  to  ooze  through  it;  nnd  n fresh  humid  bladder, 
which  is  air-tight,  will  yet.  when  pressed  under  water,  imbibe 
a notable  portion  of  that  liquid.  If  a cylindrical  piece  of  oak, 
ash,  elm,  or  other  hard  wood,  cut  in  the  direction  of  its  fibres, 
be  cemented  to  the  end  of  a iong  glass  tube,  water  will  pass 
freely  through  it,  in  divided  streamlets ; but  a soft  cork  inserted 
into  a similar  tube  will  effectually  present  all  escape  of  the 
liquid.  Mcrcnry  may  be  carried  in  a small  cambric  bag.  which 
could  not  retain  water  for  a moment.  If  a circular  bottom  of 
close-grained  wood,  divided  by  a fine  slit  from  tbe  301  li  to  the 
100th  part  of  an  inch  wide,  be  cemented  to  the  end  of  a glass 
tube,  it  will  support  a column  of  mercury  from  one  to  three  or 
more  inches  high,  the  elevation  being  always  proportional  to 
the  narrowness  of  the  slit.  Hence  a cistern  of  box-wood  is 
frequently  used  for  portable  barometers,  the  fine  joints  admit- 
ting the  access  and  pressure  of  the  air,  but  preventing  the 
escape  of  the  mercury  . Yet  a sufficient  force  would  overcome 
this  obstruction ; and.  in  tbe  same  manner,  the  air  which  is 
confined  in  the  common  bellows  under  a moderate  pressure, 
might,  by  a more  violent  action,  be  made  to  transpire  copiously 
through  the  boards  and  the  leather.  The  transmission  of  a 
fluid  through  a solid  suhstance  shews  the  existence  of  pores; 
but  the  resistance,  in  ordinary  cases,  to  such  a passage,  is 
insufficient,  therefore,  to  prove  the  contrary.  The  permeability 
of  translucent  substances  to  the  rays  of  lighl,  in  all  directions, 
evinces  the  most  extreme  porosity*  Rut  this  inference  is  not 
confined  merely  to  the  bodies  osually  termed  diaphanous;  for 
the  gradation  towards  opacity  advances  by  insensible  shades. 
The  thin  air  itself  is  not  perfectly  translncid,  nor  will  the 
densest  metal  absolutely  bar  all  passage  of  light.  The  whole 
mass  of  oar  atmosphere,  equal  to  tbe  weight  of  a column  of 
thirty-four  feet  of  water,  transmits,  according  to  its  compara- 
tive clearness,  only  from  four-fifths  to  three-fourths  of  the  per- 
pendicular light,  and  consequently  retains  or  absorbs  from  a 
fifth  to  a fourth  of  the  whole.  But  this  absorplion  is  greatly 
increased  by  the  accumulation  of  the  medium.  When  the  sun 
has  approached  within  a degree  of  the  horizon,  and  his  rays 


now  traverse  u tract  of  air  equal  in  weight  to  a column  of  80S 
feet  of  water,  only  the  212th  part  of  them  can  reach  tbe  surface 
of  the  earth.  By  a peculiar  application  of  my  Photometer,  I 
have  found  that  half  of  the  incident  light,  which  might  pass 
through  a field  of  air  of  the  ordinary  density  and  l.r>!  miles 
extent,  would  penetrate  only  to  the  depth  of  fifteen  feet  in  the 
clearest  sea- water,  which  is  therefore  about  6400  times  less 
diaphanous  than  the  atmospheric  medium.  Rut  water  of  alial* 
low  lakes,  though  not  apparently  turbid,  betrays  a greater 
opacity,  insomuch,  (lint  the  perpendicular  light  is  diminished 
one-half,  in  descending  only  through  the  space  of  six,  or  even 
two  feet.  The  same  measure  of  absorption  would  take  place 
in  the  passage  of  light  through  tbe  thickness  of  two  or  three 
inches  of  the  finest  glass,  which  is  consequently  600,000  times 
more  opaque  than  an  equal  bulk  of  air,  and  even  300  limes  more 
opaque  than  a corresponding  mass  of  that  fluid.  Rut  even 
gold  itself  is  diaphanous.  If  a leaf  of  that  metal,  either  pore 
or  with  only  an  fiOtb  part  of  alloy,  and  therefore  of  a fine  yellow 
lustre,  but  scarcely  exceeding  the  300,000lh  part  of  an  inch  in 
thickness,  and  enclosed  between  two  thin  plates  of  mica,  be 
held  immediately  before  the  eye.  and  opposite  to  a window,  it 
will  transmit  a soft  green  light,  like  the  colour  of  the  water  of 
the  sea,  or  of  a clear  lake  of  moderate  depth.  This  glaocons 
tint  is  easily  distinguished  from  the  mere  white  light  which 
passes  through  any  visible  holes  or  torn  parts  of  the  leaf.  It 
is  indeed  the  very  colour  which  gold  itself  assumes,  when 
ponied  liquid  from  the  melting  pot.  A leaf  of  pale  gold,  or 
gold  alloyed  with  silver,  tiansmils  an  azure  colour;  from  which 
we  may,  with  great  probability,  infer,  that  if  silver  could  be 
reduced  to  a sufficient  degree  of  thinness,  it  would  discharge  a 
purple  light.  These  noble  metals,  therefore,  act  upon  white 
light  cxaclly  ns  air  and  water,  absorbing  the  red  and  orange 
rays,  which  enter  into  its  composition,  but  allowing  the  con- 
joined green  and  blue  inys  to  effect  their  passage.  If  the  yel- 
low leaf  w ere  estimated  to  transmit  only  tbe  tenth  part  of  the 
whole  incident  lighl,  it  would  only  follow,  that  pure  gold  is 
260.000  times  less  diaphanous  than  pellucid  glass.  The  inferior 
ductility  of  the  other  metals  will  not  allow  that  fine  lamination, 
which  would  be  requisite  for  shewing,  in  ordinary  eases,  the 
transmission  of  light.  Rut  their  diaphanous  quality  might  be 
inferred  from  the  tints  with  which  they  allcct  the  transmitted 
rays,  on  being  alloyed  with  gold.  Other  substances,  though 
commonly  reckoned  opaque,  yet  admit  in  various  degrees  the 
passage  of  light.  The  window  of  a small  apartment  being 
closed  by  a deal  board,  if  a person  within  shut  his  eyes  a few 
minutes  to  render  them  more  acute,  ho  will,  on  opening  them 
again,  easily  discern  a faint  glimmer  issuing  through  the  win- 
dow. In  ptoporlion  ns  the  board  is  planed  thinner,  more  light 
w ill  be  admitted,  till  the  furniture  of  the  room  becomes  visible. 
Writing  paper  transmits  about  a third  part  of  the  whole  inci- 
dent light,  and  when  oiled  it  often  supplies  the  place  of  glass  in 
ihc  common  workshops.  The  addition  of  oil  does  not,  how- 
ever, materially  augment  the  diaphanous  quality  of  the  paper, 
but  renders  Its  internal  structure  more  regular,  and  more  assi- 
milated to  that  of  a liquid.  The  rays  of  light  travel,  without 
much  obstruction,  across  several  folds  of  paper,  and  even 
escape  copiously  through  pasteboard.  Combining  these  vari- 
ous facts,  it  follows  that  all  bodies  are  permeable,  though  in 
extremely  different  degrees,  to  the  afflux  of  light.  They  must 
therefore  be  widely  perforated,  and  in  every  possible  direction. 
The  porosity  of  bodies  is  consequently  so  diffuse,  that  tbe  bulk 
of  their  internal  kernel,  or  of  tbe  ultimate  obstacles  which  they 
present,  may  bear  no  sensible  proportion  to  the  space  which 
they  occupy. 

PORPHYRY,  derives  its  name  from  the  Greek  word  sig- 
nifying red,  as  the  porphyry  used  by  the  ancients  was  most  fre- 
quently of  that  colour.  The  term  porphyry  is  very  vague,  being 
applied  to  all  rocks  that  have  a compact  base  or  ground  in 
which  crystals  of  any  kind  are  imbedded  and  distinctly  visible. 
Thus,  according  to  tbe  kind  of  stone  in  which  tbe  crystals  occur, 
the  porphyry  takes  its  more  appropriate  name,  as  horn  stone 
porphyry,  clay-stone  porphyry,  pitch-stone,  and  obsidian  por- 
phyry, &c.  The  base  of  porphyry  is  generally  allied  to  trap, 
and  is  fusible.  The  crystals  are  cither  quartz  or  felspar,  but 
more  commonly  the  latter,  forming  four-sided  or  six-sided 
prisms,  whose  length  is  greater  than  tbe  breadth. 
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PORT,  a harbour  or  haven  on  the  sea  coast.  Bar  Port , is 
such  as  can  only  be  entered  with  the  tide.  Close  Port,  is  one 
within  the  body  of  a city,  as  the  ports  of  Rhodes,  of  Venice, 
Amsterdam,  Rochelle.  Bavonne,  and  St.  Jean  de  Luz.  Free 
Port,  is  one  open  and  free  for  merchants  of  all  nations  to  load 
and  unload  their  vessels  in,  without  paying  any  duty  or  cus- 
toms ; such  are  the  porta  of  Genoa  and  Leghorn.  Free  Port, 
is  also  used  for  a total  exemption  and  franchise  which  any  set 
of  merchants  enjoy,  for  goods  imported  into  a state,  or  those  of 
the  growth  of  the  country  exported.  Such  was  the  privilege 
the  English  enjoyed  for  several  years  nfler  their  discovery  of 
the  port  of  Archangel,  and  which  was  taken  from  them  on 
account  of  tho  regicide  in  1618. 

Port,  is  also  a name  given,  on  some  occasions,  to  the  lar- 
board or  left  side  of  the  ship,  as  in  the  following  instances:— 
The  Ship  Heels  to  Port,  i.  *.  stoops  or  inclines  to  tho  larboard 
side.  Tup  the  Main  yard  to  Port,  the  order  to  sway  tbo  lar- 
board extremity  of  that  yard  higher  than  the  other. 

Port,  is  also  used  for  the  burden  of  a ship. 

Port  the  Helm,  the  order  to  put  the  helm  over  to  the  lar- 
board side  of  the  vessel,  when  going  large.  In  all  these  cases, 
this  word  appears  intended  to  prevent  any  mistakes  happen- 
ing from  the  similarity  of  sounds  in  the  words  starboard  and 
larboard,  particularly  when  they  relate  to  the  helm,  where  a 
misapprehension  might  be  attended  with  very  dangerous  con- 
sequences : accordingly  the  word  larboard  is  never  used  in 
conning. 

Hal/  Port,  a kind  of  shutter,  with  a circular  hole  in  the 
centre,  large  enough  to  go  over  the  muzzle  of  the  gnn,  and  fur- 
nished with  a piece  of  canvas,  nailed  round  its  edge,  to  tie  upon 
the  gun,  whereby  the  water  is  prevented  entering  at  the  port, 
although  the  gun  remains  run  out.  They  are  principally  used 
upon  the  main-deck,  and  particularly  in  ships  carrying  one  tier 
of  cannon. 

Port  Bart,  strong  pieces  of  oak,  furnished  with  two  lan- 
yards or  ropes,  by  which  the  ports  are  secured  from  flying 
open  io  a gale  of  wind,  the  bar  resting  against  the  inside  of  the 
ship,  and  the  port  being  firmly  lashed  to  it  by  its  two  ring- 
bolts. 

Port-Lo/*,  or  Portoise,  is  synonymous  with  Gunwale; 
as,  Ijncrr  the  Yards  a Port  last,  that  is,  down  to  the  gunwale. 
To  Ride  a Portoise,  is  to  have  the  lower-yards  and  top-mast 
struck,  or  lowered  down,  when  at  anchor  in  a gale  of  wind. 

Port  Luis,  a sort  of  hanging  doors,  to  shut  in  the  porta  at 
sea ; they  arc  fastened  by  binges  to  the  upper  edges,  so  as  to 
let  down  when  the  cannon  are  drawn  into  the  ship,  whereby 
the  water  is  prevented  entering  the  lower  decks.  They  are 
more  generally  termed  Ports. 

PoaT  Ropes,  ropes  made  fast  to  the  outside  of  the  portlids, 
and  communicating  with  a tackle  within,  by  which  the  portlids 
are  occasionally  drawn  up. 

Port  Tackles,  are  those  mentioned  in  the  preceding  article, 
as  serving  to  haul  up  or  open  the  ports. 

Port  Holes,  in  a ship,  are  the  holes  in  the  side  of  the  vessel 
through  which  are  put  tho  muzzle  of  the  great  guns.  These 
are  shut  upin  storms,  to  prevent  the  water  from  driving  through 
them. 

PORTA,  John  Baptists,  a Neapolitan,  eminent  for  his 
learning.  As  he  admitted  a society  of  learned  frieods  into  his 
house,  ho  was  Reused  of  magical  incantations,  and  exposed  to 
the  censures  of  Romo.  He  died  I&I&.  aged  70.  He  invented 
the  camera  ohscura,  improved  afterwards  by  Gravesande,  and 
formed  the  plan  of  an  encyclopedia.  He  wrote  a Latin  treatise 
on  natural  magic,  8vo. ; another  on  physiognomy,  mixed  with 
astrology,  fitc. 

PORTCULLIS,  in  Fortification,  is  an  assemblage  of  several 
large  pieces  of  wood,  joined  across  one  another  like  a harrow, 
and  each  pointed  with  iron  at  the  bottom.  They  arc  sometimes 
bung  over  the  gateway  of  old  fortified  towns,  ready  to  let  down 
in  case  of  surprise,  when  the  gates  cannot  he  shut. 

PORTER,  a kind  of  malt  liquor  which  differs  from  ale  and 
pale  beer  in  being  made  of  bigh-dried  malt. 

PORTGREVE,  or  Porto  rave,  anciently  called  the  princi- 
pal magistrate  in  ports  and  other  man  tine  towns.  The  word  is 
formed  from  the  Saxon  " port,”  and  **  geref*’  a governor.  It  is 
sometimes  also  written  “ portreve."  It  is  said  by  Camden, 


that  the  chief  magistrate  of  London  w as  anciently  called  port- 
greve,  which  was  exchanged  by  Richard  1.  for  twobnliffs;  and 
these  again  gave  place,  in  the  reign  of  King  John,  to  a mayor, 
who  was  an  annually  elected  magistrate. 

PORTLAND  Stoke,  is  a dull  whitish  species  much  used  in 
buildings  about  London.  It  is  composed  of  a coarse  grit 
cemented  together  by  an  earthy  spar. 

PORTRAIT.  .V«  Painting. 

PORTS,  the  embrasures  or  openings  in  the  side  of  a ship  of 
war,  wherein  the  artillery  is  ranged  in  battery  upon  the  decks, 
above  and  below.  Gun-room  Ports,  are  situated  in  the  ship’s 
counter,  and  are  used  for  stern-chases,  and  also  for  passing  a 
small  cable  or  a hawser  out,  cither  to  moor,  head  and  stern, 
or  to  spring  upon  the  cable,  &c.  Lover~deck  Ports,  are  those 
on  the  lowest  gun-deck.  Middle  deck  Ports,  arc  those  on  the 
second  or  middle  gun-deck  of  three-deckers. 

POSITION,  or  rif  o/  Falrr  Position,  otherwise  called 
the  Rule  of  Falsehood,  in  Arithmetic,  is  a rule  so  called  because 
in  calculating  on  several  false  numbers  taken  at  random,  as  if 
they  were  the  true  ones,  and  from  the  differences  found  therein, 
the  number  sought  is  determined.  The  rule  is  either  single  or 
double. — Single  Position,  is  when  thero  happens  in  the  propo- 
sitions some  partition  of  numbers  into  parts  proportional,  in 
which  case  the  question  may  be  resolved  at  one  operation,  by 
this  rule:  Imagine  a number  at  pleasure,  and  work  therewith 
according  to  the  tenor  of  the  question,  as  if  they  were  the  true 
number;  and  what  proportion  there  is  between  the  false  con- 
clusion and  the  false  proportion,  such  proportion  the  given 
number  has  to  the  number  sought  Therefore  the  number 
found  by  augmentation,  shall  be  the  first  term  of  the  rule  of 
three ; the  second  number  supposed,  the  second  term ; and 
the  given  number,  the  third.  Or  the  result  is  to  be  regulated 
by  this  proportion,  viz.  As  the  total  arising  from  the  error, 
to  the  true  total,  so  is  the  supposed  part  to  tho  true  one.  Ex- 
ample : A,  B,  and  C.  designing  to  buy  n quantity  of  lead  to  tho 
value  of  140/.  agree  that  B shall  pay  as  much  again  as  A ; and  C 
as  much  again  as  B ; what  must  each  pay.  Now  suppose  A to 
pay  10 1.  then  B must  pay  *20/.  and  C 40/-  the  total  of  which  is 
70/.  but  it  should  be  140/.  Therefore,  if  70/.  should  bo  140/. 
what  should  10/.  be  ? Answer,  20/.  for  A’s  share,  which  doubled 
makes  40/.  for  B's  share,  and  that  again  doubled,  gives  80/.  for 
C's  share,  the  total  of  which  is  140/. — Double  Position,  is  when 
there  can  be  no  partition  in  the  numbers  to  make  a proportion. 
In  this  case,  therefore,  you  must  make  a supposition  twice, 
proceeding  therein  according  to  the  tenor  of  the  (|Ucstion.  If 
neither  of  the  supposed  numbers  solve  the  proportion,  observe 
the  errors,  and  whether  they  are  greater  or  less  Ilian  the  sup- 
position requires,  mark  the  errors  accordingly  with  the  sign  -f 
or — . Then  multiply  contrariwise  the  one  position  by  the  other 
error ; and  if  the  errors  are  both  too  great  or  both  too  little, 
subtract  the  one  product  from  the  other,  and  divide  the  differ- 
ence of  the  products  by  the  difference  of  the  errors.  If  the  errors 
are  unlike  as  the  oue  -f-  and  the  other  — . add  the  products,  and 
divide  the  sum  thereof  by  the  sum  of  the  errors  added  toge- 
ther, for  the  proportion  of  the  excesses  or  defects  of  tho  num- 
bers supposed  to  be  tho  number  sought ; or  the  suppositions 
and  their  errors  being  placed  ns  before,  work  by  this  propor- 
tion as  a general  rule,  viz.  as  the  difference  of  the  errors  ifaliko, 
or  tbeir  sum  if  alike,  to  the  difference  of  the  suppositions,  so 
either  error,  to  a fourth  number;  which  accordingly  added  to 
or  subtracted  from  the  supposition  against  it,  will  answer  thu 
question. — Such  are  the  instructions  commonly  given  in  books 
of  arithmetic  on  this  subject;  but  it  were  certainly  hotter  to 
abandon  all  these  rules,  and  solve  questions  of  this  stamp  by 
means  of  equations  and  algebraic  analysis.  Thus,  let  us  take 
the  example  before  us,  in  single  position,  as  it  bt  called  ; and 
Let  x ~ A’s  share ; 2 x — B's  share  ; 4r~  C's  share  ; 
then,  by  the  question  x 4 2r  + ti  = 140,  or  7i  r 140 
140 

/.  x = y-  — £20  for  A’s  share,  which  doubled  makes  £10 

for  B’s  share ; and  this  last  doubled  gives  £80  for  C’s  share. 
Any  person  capable  of  handling  an  equation,  may  thus  work 
out  questions  in  position,  without  staring  at  the  supposed  wis- 
dom and  ability  of  a poor  pedagogue  bringing  out  the  answrr 
by  trials. 

10  B 


£80 
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Example.  What  number  is  that  which,  being;  multiplied  by  6, 
the  product  increased  by  18.  and  the  sum  divided  by  0.  the 
quotient  shall  be  ‘20. 

Let  the  two  supposed  numbers  be  18  and  30. 


Then  18 

30 

Q 

6 

108 

180 

18 

18 

9)  120 

9)198 

14  the  1st  result. 

22  the  2d  reeult. 

Then  *22  — 14  : 30  — 18  : 

: 20  — 14 

Or,  8 ; 1*2  : 

: 6 : 9,  Ihc  correc- 

tion  to  1st  supposition;  therefore  9 
•ought.  By  Algebra, 

18  = 27,  the  number 
* X « + 18  ^ . , 

Let  x the  number  sought ; then 

y — XVI  UJ  1IIC 

question  ; ».r.  * x 0 + 1B  = 180,  or  6*  + 18  = 180.  By 
transposition,  Or  ” 180  — 18=  102,  orflx  = 10*2,  therefore 


POSITION,  in  Astronomy,  relates  to  the  sphere.  The  posi- 
tion of  the  sphere  is  either  right,  parallel,  or  oblique;  whence 
arise  the  inequality  of  days,  the  difference  of  seasons,  fee. 

Cirelrs  of  Position,  are  circles  passing  through  the  common 
intersections  of  the  horizon  and  meridian,  and  through  any 
degree  of  the  ecliptic,  or  the  centre  of  any  star,  or  other  point 
in  the  heavens,  used  for  finding  out  the  posiliou  or  situation  of 
any  star.  These  are  usually  counted  six  in  number,  cutting 
the  equator  into  twelve  equal  parts,  which  the  astrologers  call 
the  celestial  houses. 

Centre  of  Position.  See  Centre. 

6' ire h in  Position,  in  Geometry,  is  an  expression  made  use 
of  to  denote  tliRt  the  position  or  direction  of  a line  is  given  or 
known. 

Ceametry  of  Position,  is  a species  of  geometry  first  treated 
of  by  Carnot,  the  object  of  which  is  to  investigate  and  deter- 
mine the  relation  that  has  place  between  the  position  of  the 
different  parts  of  a geometrical  figure  with  regard  to  each  other, 
or  with  regard  to  some  determinate  line  or  figure  first  fixed 
upon  as  a term  of  comparison,  and  which  is  called  the  primi- 
tive system,  while  that  compared  with  it  is  denominated  the 
transformed  system;  and  as  long  as  the  different  parts  of  the 
transformed  system  have  the  same  directions  or  positions  with 
regard  to  each  other,  their  relation  is  said  to  be  direct , but 
w hen  they  are  different,  inverse. 

POSITIVE  Electricity.  In  the  Frankliniao  system,  all 
bodies  supposed  to  contain  moro  than  their  natural  quantity  of 
electric  matter,  are  said  to  be  positively  electrified  ; and  those 
from  whom  some  part  of  their  electricity  is  supposed  to  be 
taken  away,  are  said  to  be  electrified  negatively  These  two 
electricities  being  first  produced,  one  from  glass,  the  other 
from  amber  or  rosin,  the  former  was  called  vitreous,  the  other 
resinous,  electricity. 

Positive  Quantities,  in  Algebra,  are  those  which  are  affected 
with  the  sign  -f-  being  affirmative  or  addativc,  in  contradistinc- 
tion to  negative  ouantilirs,  which  arc  to  be  subtracted. 

POSSESSION,  is  two-fold : actual,  and  in  law.  Actual  pos- 
session, is  when  a man  actually  enters  into  lands  and  tenements 
to  him  descended.  Possession  in  law,  is  when  the  lands  and 
tenements  are  descended  to  a man,  and  he  has  not  as  yet 
actually  entered  into  them.  Staundf.  198. 

POST,  a military  station.  Thus  the  detachments  established 
in  front  of  the  army  arc  termed  ont-posts  ; the  stations  ou  the 
wings  of  the  army  arc  said  to  be  posts  of  honour,  os  being  the 
most  conspicuous  and  most  exposed.  But  in  the  operations 
of  a campaign,  a post  properly  signifies  any  spot  of  ground 
capable  of  lodging  soldiers,  or  any  situation,  whether  fortified 
or  not,  where  a body  of  men  may  make  a stand,  and  engage  the 
enemy  to  advantage.  The  great  advantages  of  good  posts,  in 
war.  as  well  as  the  mode  of  securing  them,  arc  only  learned  by 
experience.  Barbarous  nations  disdain  the  choice  of  posts,  or 


at  least  arc  contented  with  such  as  immediately  fall  in  their  way, 
they  trust  solely  or  chiefly  to  strength  and  courage ; and  hence 
the  fate  of  a kingdom  may  be  decided  by  the  event  of  a battle. 
But  enlightened  and  experienced  officers  make  the  choice  of 
posts  a principal  object  of  attention.  The  use  of  them  is  chiefly 
felt  in  a defensive  war  against  an  invading  enemy  ; as  by  car- 
rying on  a w ar  of  posts  in  a country  where  this  can  be  done  to 
advantage,  the  most  formidable  army  may  be  so  harassed  and 
reduced,  that  all  its  enterprises  may  Ik*  rendered  abortive.  In 
the  choice  of  a post,  the  general  rules  to  he  attended  to  are, 
that  it  should  be  convenient  for  sending  out  parties  to  reconnoi- 
tre, surprise,  or  intercept  the  enemy ; that  if  possible  it  may 
have  some  naturnl  defence,  as  a wood,  a river,  or  a morass,  in 
front  or  flank,  or  at  least  that  it  be  difficult  of  Recess,  and  sus- 
ceptible of  speedy  fortification ; that  it  shall  be  so  situated  as 
to  preserve  a communication  with  tho  main  army,  and  have 
covered  places  in  the  rear  to  favour  a retreat ; that  it  may 
command  a view  of  nil  the  approaches  to  it,  so  that  tho  enemy 
cannot  advance  unpcrceivcd  and  rest  concealed,  ultiie  the 
detachment  stationed  in  the  post  are  forced  to  remain  under 
anus  ; that  it  is  not  commanded  by  any  neighbouring  heights  ; 
and  is  proportioned  in  extent  to  the  number  of  men  who  arc  to 
occupy  and  defend  it.  It  is  not  to  be  expected  that  all  these 
advantages  will  often  be  found  united  ; hut  those  posts  ought 
to  he  selected  which  oilers  the  greatest  number  of  them. 

Post,  a conveyance  for  letters  or  despatches.  Tho  present 
establishment  of  the  general  post-office  of  Great  Britain  con- 
sists or  a postmaster-general,  to  the  duties  of  which  station  there 
have,  for  many  years  past,  been  two  persons  appointed,  under 
the  title  of  joint  postmastcrs-genernl  ; a secretary  ; upwards  of 
150  assistants  and  clerks  for  the  head  letter-office  in  London, 
under  the  direction  of  a superintending  president  of  the  inland- 
letter  department;  and  a comptroller  of  the  foreign-letter 
office.  Near  (KM)  deputy  postmasters  throughout  the  kingdom, 
act  under  one  principal,  and  nine  riding  surveyors.  There  nro 
also  distinct  offices  and  clerks,  acting  under  an  accountant-gene- 
ral and  a receiver-general ; as  well  as  a separate  establishment 
for  the  two-penny,  formerly  the  penny  post,  which,  since  the 
abolition  of  Mr.  Palmer's  appointment  of  surveyor  and  comp- 
troller-general, has  been  new-modelled  and  greatly  improved 
in  all  its  branches.  There  is  likewise  a post-niastcr-gcnernl  of 
Scotland,  with  a secretary,  comptroller,  surveyor,  and  a sepa- 
rate establishment  of  all  the  requisite  officers  and  clerks  at 
Edinburgh,  acting  under  the  orders  of  the  joint  postmaxters-gc- 
neral  in  London.  The  annual  expense  of  management  is  about 
and  the  gross  produce  exceeds  1,300,000/.  a year. 

Post,  7 Vo  Penny,  a post  established  for  the  benefit  of  Lon- 
don and  other  parts  adjacent,  whereby  any  letter  or  small  par- 
cel is  speedily  and  safely  conveyed  to  and  from  all  places  within 
the  bills  of  mortality,  or  within  ten  miles  of  the  city.  It  is  now 
managed  by  the  general  post-office,  and  receiving  houses  are 
established  in  most  of  the  principal  streets,  for  the  more  conve- 
nient transmission  of  letters. 

Post,  a particular  mode  of  travelling.  A person  is  said  to 
travel  post,  in  contradistinction  to  common  journey  travelling, 
when,  in  place  of  going  on  during  his  whole  journey  in  the  same 
vehicle,  and  with  the  same  horses,  lie  stops  at  different  stages, 
to  provide  fresh  horse*  or  carriages,  for  the  sake  of  greater 
convenience  and  expedition.  As  he  thus  uses  the  same  mode 
of  travelling  that  is  employed  for  the  common  post,  lie  ii  said 
to  travel  post,  or  in  post,  i.  e.  in  the  manner  of  a post. 

Post  Disseisin,  a writ  for  him  that,  having  recovered  land  or 
tenements  by  praecipe  quod  reddat.  upon  default  of  reddition, 
is  again  disseised  by  the  former  disseisor. 

POSTEA.  is  the  return  of  the  proceedings  by  nisi  prius 
into  the  court  of  Common  Pleas  after  a verdict,  and  there  after- 
wards recorded.  Plowd.311. 

POSTERN,  in  Fortification,  is  a small  gate  generally  made 
in  the  angle  of  the  flank  of  a bastion,  or  in  that  of  the  rurtlis, 
or  near  the  orillon.  descending  into  the  ditch ; by  which  the 
garrison  may  march  in  and  out  unperceived  by  the  enemy,  either 
to  relieve  ihc  works  or  to  make  private  sallies.  Ike. 

POSTULATE,  in  Geometry,  a demand  or  petition,  or  a sup- 
position so  easy  and  self-evidently  true,  as  needs  no  explana- 
tion or  illustration  ; differing  from  an  axiom  only  in  the  manner 
in  which  it  is  put,  vis.  as  a request,  instead  of  an  assertion. 
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POTASS.  This  alkali  is  commonly  called  the  vegetable 
alkali,  because  il  is  obtained  from  the  ashes  of  v egctablc*.  It 
has  been  discovered  by  Sir  H.  Davy  to  consist  of  a metal  which 
be  calls  potassium,  and  two  portions  ofoxygen  and  water.  In 
the  fashionable  nomenclature  of  the  day,  it  is  called  the  hydra- 
ted dcutoxide  of  potassium.  In  the  arts  of  life,  and  indeed 
even  in  scientific  investigations,  we  are  not  so  much  concerned 
with  potassium,  as  with  this  very  common  and  useful  alkali  in 
the  state  in  which  we  find  it. 

Table  of  the  saline  product  of  one  thousand  lbs.  of  potass  of 
the  following  vegetables  i—Salitu  Products.-  Stalks  of  Turkey 
wheat  or  maisc,  198  lbs. ; stalks  of  sunflower,  8 19 lbs. ; vine 
branches,  162*0  lbs. ; elm,  166  lbs.  ; box,  78  lbs. ; sallow, 
1021b*. ; oak.  111  lbs.  ; aspen,  01  lbs. ; beech,  219 lbs. ; fir, 
132  lbs. ; fern  cut  in  August,  1 16  lbs. ; or  125,  according  to  Wil- 
denbeim  ; wormwood,  748  lbs- ; fumitory,  360  lbs. , heath.  U5lbs. 
Wildcnheim.  In  both  cases  a high-coloured  liquor  is  sepa- 
rated, which  is  to  be  poured  off ; and  the  potash  must  be  kept 
carefully  secluded  from  air.  A perfectly  pure  solution  of  potash 
will  remain  transparent  on  the  i-ddilion  of  lime-water,  shew  no 
effervescence  with  diluted  sulphuric  acid,  and  not  give  any  pre- 
cipitate on  blowing  air  from  the  lungs  through  it  by  means  of  a 
tube.  About  100  parts  of  pure  potass  are  equivalent  to  70  of 
concentrated  sulphuric  acid  ; therefore  a good  alkalimeter  may 
bo  made  by  having  a graduated  tube,  which  divided  into  100 
equal  parts,  let  70  be  filled  with  acid  and  the  rest  with  pure 
water.  If  the  alkali  be  quite  pure,  it  will  require  the  whole 
liquid  in  the  tube  to  saturate  100  of  the  alkali ; but  if  less  will 
be  sulficient,  such  ns  75  parts,  then  we  know  that  there  are  only 
75  per  rent,  pure  alkali;  and  so  on  for  any  other  proportion. 

POTASSIUM  is  the  metallic  basis  of  potass,  and  may  be 
obtained  by  placing  hydrate  of  potass  between  two  discs  of 
pin  inum  connected  with  the  extremities  of  a powerful  voltaic 
apparatus,  when  it  will  undergo  fusion,  and  the  oxygen  will  be 
separated,  and  the  metallic  globules  will  appear  at  the  negative 
surface.  When  newly  cut,  it  is  splendent  like  silver,  but  soon 
tarnishes  in  the  air,  on  which  account  it  must  be  kept  io  a phial 
in  pure  naphtha.  When  thrown  into  the  water,  it  swims  on  the 
surface,  burning  with  a beautiful  red  roixrd  with  violet.  It 
combines  with  oxygen  in  different  proportions. 

POTATOES.  The  potatoe  is  the  bulb  that  contains  the 
largest  quantity  of  soluble  matter  in  its  cells  and  vessels  ; and 
it  is  of  most  importance  in  its  application  as  food.  Potatoes 
in  general  afford  from  one  fifth  to  one-seventh  their  weight  of 
dry  starch.  (Solarium  Tuberosum,  Linn.) 

Saintmarc’s  m ode  o/  Distilling  from  Potatoes. — The  intention 
of  Sainlmarc  is  to  distil  alcohol  from  potatoes,  and  the  subject  of 
bis  improvement  is  described  under  two  beads  ; viz.  the  mode 
of  preparing  the  potatoes,  ready  to  be  converted  into  wash,  and 
the  general  arrangement  of  the  apparatus  for  conducting  the 
fermentation  and  distillation,  so  as  to  retain  the  natural  flavour 
of  the  spirit,  and  nt  the  same  time  economize  the  use  of  fuel. 
It  is  first  proposed  to  wash  the  potatoes  free  from  tbo  earth 
which  adheres  to  their  skins,  by  placing  them  in  a rotatory  drum, 
formed  by  open  rails  or  staves,  which  drum  is  immersed  in  a 
trough  or  other  vessel  filled  with  water.  When  thus  cleansed, 
the  potatoes  ate  to  be  introduced  into  a mill,  for  the  purpose  of 
being  ground  to  a pulp.  Tbo  construction  of  the  mill  to  be 
cmplovcd  is  rather  peculiar;  it  consists  of  a box,  as  usual, 
containing  a cylinder  having  ribs  of  iron  set  into  the  periphery 
of  the  cylinder,  which  ribs  are  to  be  notched,  or  formed  on  the 
outside  into  teeth  like  fine  saws.  Two  pieces  of  wood  at  right 
angles,  the  one  standing  in  a perpendicular,  the  other  in  a 
horizontal  direction,  are  to  be  brought  up  against  the  cylinder 
on  one  side,  and  iho  potatoes,  introduced  from  a hopper  above, 
are  let  fall  between  the  cylinder  and  the  wood,  when,  by  the 
rotation  of  the  cylinder,  at  tbe  rate  of  about  four  hundred  revo- 
lutions per  minute,  the  potatoes  become  ground  to  a pulp, 
which  descends  into  a rreeptzelo  below,  there  being  a wooden 
scraper  behind  the  cylinder,  in  erder  to  prevent  the  pulp  from 
adhering.  The  perpendicular  piece  of  wood  is  made  to  give 
way  by  means  of  a spring  behind  it,  for  the  purpose  of  allowing 
the  larger  potatoes  to  come  in  contact  with  the  cutting  cylinder, 
and  the  horizontal  piece  of  wood  is  adapted  with  screws,  in 
order  io  keep  it  up  constantly  against  tbe  cylinder  which  wears 
away  the  wood  as  it  revolves. 


The  pulp  of  the  potatoes  thus  produced  in  the  mill,  is  now  to 
be  mixed  with  a considerable  quantity  of  water,  sufficient  to 
bring  it  into  a liquid  state ; it  is  then  strained  through  a sieve, 
and  such  portions  of  the  potatoe  as  will  not  puss  through  the 
sieve  arc  rejected  as  useless,  and  set  apart  for  feeding  animals 
The  liquor  thus  strained,  is  then  to  be  poured  into  a sort  of 
cullender,  or  vessel  having  many  holes,  which  vessel  is  lined 
with  a cloth  ; and  here  the  pulp  is  allowed  to  settle,  and  the 
water  to  drain  away,  leaving  the  substance  of  the  potatoe  iu  a 
cake  at  bottom.  This  cake  is  then  laid  ont  upon  a plaster 
floor,  that  its  moisturo  may  be  drawn  out  by  absorption,  and 
afterwards  it  is  dried  in  a kiln,  where  it  may  be  kept  perfectly 
good  for  a very  great  length  qf  time. 

In  commencing  the  process  of  distillation  from  tho  prepared 
potatoes,  the  cake  must  be  first  broken  and  dissolved,  by 
mixing  with  hot  water  till  it  has  assumed  the  consistency  t'f 
cream.  A quantity  of  this  liquor  is  then  placed  in  a vat,  which 
may  be  supposed  to  be  situated  as  shewn  at  a.  fig.  1.  This 
figure  shew*  the  whole  range  of  apparatus  in  action,  from  the 
vat  a,  in  which  the  pulp  is  first  introduced  previous  to  femron- 
tation,  down  to  the  worm  where  the  diililled  spirit  is  ulti- 
mately condensed. 


Let  the  quantity  of  potatoe  pulp  introduced  into  tbe  vat  a.  be 
equal  to  about  three  hundred  weight  when  in  a dry  slate,  but 
mixed  in  the  vat  with  hot  water,  to  about  the  consistency  of 
cream,  as  before  mentioned  ; let  there  be  water  poured  into  tho 
vessel  b,  until  it  rises  above  six  inches  from  the  bottom,  and 
into  this  water  introduce  twenty  pounds  of  sulphuric  acid, 
observing  that  the  vessel,  b,  should  have  a lining  of  lead,  to 
prevent  the  action  of  the  acid  upon  the  wood.  The  cock  of  the 
vat  a is  now  to  be  opened,  and  the  liquor  contained  therein 
allowed  to  Row  into  the  vat,  A,  which  is  called  the  decomposing 
vessel.  Another  portion  of  the  potatoe  pulp  may  then  be  mixed 
in  tbe  vat,  a,  and  let  off  into  the  vat,  b,  a.*j  before  ; and  so  on  until 
the  vat,  b,  is  sufficiently  fall.  The  proportion  of  acid  to  the 
pulp,  necessary  for  decomposing  it,  should  lit*  from  two  to  threw 
pounds  of  the  former,  to  every  hundred  weight  of  the  latter- 
Steam  is  now  to  be  sent  into  the  vat  b,  through  the  pipe  r,  from 
a boiler,  and  by  means  of  this  steam  the  liq-or  in  b,  is  trade  to 
boil,  and  is  to  he  kept  boiling  for  four  or  fir:  hours.  The  steam 
which  evaporates  from  the  vat,  b , is  allowed  to  pass  up  a worm 
pipe  in  the  tub,  d,  which  by  that  means  heats  the  water  in  the 
tub,  so  that  none  of  the  heat  is  lost,  and  hot  water  may  then  he 
drawn  from  tbe  tub,  through  a pipe,  to  supply  the  vat  a- 

After  the  boiling  in  tbe  decomposing  vessel  is  complete,  the 
liquor  is  let  off  into  r third  vat,  r,  which  is  called  the  saturating 
vessel.  During  the  time  that  the  liquor  is  (lowing  into  this 
vessel,  a quantity  of  lime  and  water,  or  chalk  and  water,  is 
introduced,  in  order  to  neutralize  the  sulphuric  acid  ; two  or 
three  pounds  of  chalk  is  generally  sulficient  for  one  of  acid,  but 
the  introduction  of  the  chalk  or  lime  must  be  continued  as  long 
as  any  effervescence  arises  from  the  liquor. 

When  the  liquor  has  subsided  in  the  saturating  vessel,  it  is 
to  be  drawn  off  into  the  fermenting  vat,/*  where  a quantity  ot 
yeast  is  added,  to  promote  the  fermentation.  The  temperature 
of  this  vessel  is  to  be  kept  up  to  about  ninety  or  one  hundred 
degrees  of  Fahrenheit's  thermometer,  and  the  room  in  which  the 
operation  is  going  on.  to  eighty  or  eighty-five  degrees,  during 
the  whole  time  of  its  fermenting,  which  usually  takes  fifteen  or 
twcn’ydays.  To  facilitate  the  fermentation,  hydrogen  gas  is 
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material  lo  the  whitest  clay  he  could  obtain.  He  sent  home  a 
quantity  of  the  llinl  stones,  and,  by  mixing  them  with  lobacco- 
pijH:  clay,  produced  a white  stone  ware  superior  to  any  that 
bad  been  made  before.  The  other  potter*  followed  his  exam- 
ple.—In  1/6:1,  Wedgwood  invented  a specie*  of  earthenware 
new  in  its  appearance,  and  covered  with  a rich  and  brilliant 
glaze,  called  queen's  ware.  Hence  may  be  dated  a new  a*rn 
in  this  interesting  and  important  manufacture.  Wedgwood’s 
ware  evinces  considerable  taste  in  the  elegance  of  his  antique 
models,  and  in  the  excellence  of  their  execution.  Spodc's 
ware,  or  blue  and  white,  in  imitation  of  the  Oriental  china,  or 
porcelain,  has  been  introduced  with  great  success  in  various 
manufactories.  The  potteries  in  Staffordshire  arc  not  less  thnn 
one  hundred  in  number;  employing  more  than  ten  thousand 
persons;  and  the  annual  value  of  goods  manufactured  there, 
may  be  estimated,  in  the  mast  nourishing  times,  at  eight  hun- 
dred thousand  pounds  sterling.  A canal  furnishes  the  manu- 
facturers witli  the  means  of  water- carriage  to  every  principal 
sea-port  in  the  kingdom;  greatly  facilitating  the  exportation  of 
the  manufactured  articles,  and  the  importation  of  the  raw 
material.  The  number  of  persons  employed  in  Spodc's  esta- 
blishment amounts  to  more  than  seven  hundred,  and  the  latest 
discoveries  in  machinery  arc  applied  to  the  advancement  of 
the  art. 

We  now  proceed  to  describe  the  general  processes  pursued 
at  Spodc's  manufactory,  ond  which  may  be  classed  thus:— 
Preparations  of  the  raw  material — moulding  and  turning — 
firing — printing— glazing — and  painting. 

In  the  preparation  of  the  raw  material,  a powerful  steam- 
engine  performs  many  of  the  processes  formerly  carried  on  by 
manual  labour.  The  bodies  of  earthenware  arc  composed  of 
Kent  Hint  and  West  of  England  clay.  The  flint  is  first  calcined 
in  kilns,  similar  to  those  in  which  lime  is  burnt ; it  is  then 
broken  by  revolving  hammers,  put  in  motion  by  the  steam- 
engine,  and  afterward*  conveyed  into  the  pans,  paved  with 
atone,  lo  be  ground  with  water.  In  the  centre  of  the  pans 
there  is  an  upright  shaft,  from  which  several  transverse  arms 
branch  out,  having  very  heavy  stones  placed  between  them ; 
these  stones,  moved  horizontally  by  the  steam-engine,  grind 
the  flints,  until  they  form  a cream  liko  liquid,  which  is  let  ofT 
into  the  wash-tub,  where  the  coarser  particles  arc  separated 
from  the  fine  ; the  latter  run*  off  into  reservoirs,  and  the  former 
is  carried  back  to  the  grinding  pan.  When  the  ground  Hint  is 
wanted  fur  use,  it  is  conveyed  from  the  reservoir  by  a pump 
wurked  also  by  the  steam-engine. 

The  process  of  preparing  the  clay,  and  mixing  it  with  the 
flint,  is  ibis  *. — The  clay  is  drawn  up  into  the  upper  chamber  of 
the  slip-house,  and  there  thrown  into  an  iron  box,  in  which 
moves  a shaft,  with  knives  fixed  in  it,  to  rut  the  lumps  into 
small  pieces.  The  clay  is  now  laid  in  a cistern  with  a proper 
quantity  of  water,  where  it  softens,  and  is  then  pul  into  the 
plunging-tub ; In  this  tub  ihc  water  and  clay  are  stirred  until 
they  become  thoroughly  mixed.  The  liquid  is  now  drawn  olf 
into  another  cistern,  from  which  it  passes  through  a silk  sieve 
Into  a third  cistern,  then  into  a fourth,  through  silk  sieves  still 
finer,  the  ground  flint  and  other  ingredients  arc  now  brought 
and  mixed  together ; and  the  whole  passes  through  sieves  of  a 
greater  degree  of  fineness,  into  a fifth  cistern : in  this  i*  a pump 
that  throws  it  into  a trough  for  conveying  it  to  the  drying  kiln. 
All  these  various  operations  are  worked  by  the  steam-engine, 
and  there  arc  fourteen  sieve*  in  motion  at  one  time.  After 
the  day  has  been  dried,  it  is  taken  from  tlic  kiln  and  laid 
together  in  large  heap*,  and  before  it  is  worked  into  the  ves- 
sels for  which  it  is  destined,  the  air- bubbles  arc  disengaged 
from  it.  This  is  done  by  a machine  turned  by  the  steam- 
engine;  the  machine  is  an  iron  box  shaped  like  an  inverted 
cone,  with  an  upright  shaft  in  its  contrc,  to  which  arc  affixed 
knives  to  cut  the  clay  which  is  put  into  the  box,  by  their  rota- 
tory motion ; and,  at  the  same  time,  so  arranged,  ns  to  force  it 
downwards  to  a square  aperture  at  the  bottom,  it  escapes 
through  this  in  a sufficiently  compressed  state  for  the  workmen, 
and  is  then  cut  into  square  pieces  of  a convenient  size  to  he 
distributed  in  the  manufactory.  Near  the  steam-engine  are 
work-shops  for  those  branches  of  the  trade  which  require  the 
aid  of  machinery  ; and  in  this  building  there  are  eight  throw- 
ing wheels,  and  twenty-five  turning  lathes.  Underneath  these 
b &. 
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shops  arc  drying-houses,  heated  by  steam,  in  which  the  wnreia 
dried,  previously  to  its  going  to  the  oven  to  be  fired  ; above  the 
work-shops  is  n single  room  capable  of  holding  two  hundred 
workmen. 

bfonMing  and  Turning. — Tea-cups,  saucers,  basons,  jugs, 
and  such  like  vessels,  receive  their  first  shape  from  the  hands 
of  the  thrower,  who  sits  on  a stool  with  a flat  circular  wooden 
wheel  before  him,  moving  horizontally  on  a pivot.  This  wheel 
is  set  in  motion  by  the  steam-engine,  and  the  workman  can 
increase  or  diminish  its  velocity  ns  thcro  is  ocoasion.  Upon 
the  ccnlrc  of  the  wheel  the  operator  throws  a lump  of  clay,  of 
Ihc  required  size,  and  forms  it  into  almost  any  shape  with  the 
utmost  facility : it  is  then  cut  from  the  wheel  by  a wire,  and 
token  to  be  dried,  that  it  may  acquire  sufficient  hardness  to  fit 
it  for  the  next  operation.  Ity  turning,  the  superfluous  parts  of 
the  clay  me  taken  oil,  so  ns  lo  render  the  article  perfectly 
smooth,  and  to  give  it  the  exact  shape.  The  lathes  on  which  the 
vessels  arc  turned,  are  also  put  in  motion  by  the  steam-engine, 
and  regulated  ns  lo  speed  by  the  turner  Irimseir.  The  principle 
of  turning  earthenware  is  very  similar  to  that  employed  in 
wood- turning. — The  vessels  requiring  handles  and  spouts,  arc 
taken  to  the  handling  room,  and  those  which  do  not  want  this 
appendage,  after  having  altainod  the  requisite  hardness,  arc 
sent  to  the  oven  to  be  baked.  The  handles,  made  on  a mould 
of  plaster  of  Paris,  are  fixed  to  the  vessel  w ith  a liquid  mixture 
of  the  same  material  as  the  vessel  itself. 

For  the  formation  of  various  articles  manufactured  in  all 
potteries,  moulds  made  of  plaster  of  Paris  arc  necessary.  The 
modeller  lorma  the  slinpo  of  the  intended  vessel  out  of  a solid 
lump  of  clay,  which  after  receiving  his  finishing  touches,  is 
handed  to  the  person  who  makes  the  plaster  mould  from  it. 
Plates  and  dishes  arc  made  from  mould*  of  this  kind,  upon 
which  the  operator  lays  a piece  of  Hay  of  the  length,  bicadth, 
and  thickness  required ; the  mould  and  clay  arc  then  placed 
upon  a wheel  turning  horizontally  on  a pivot,  and  the  operator 
keeps  peeling  round  w ith  the  left  hand,  and  presses  the  clay 
to  Ilia  slinpo  of  the  mould  w ith  the  other.  The  mould  and  dish 
together  arc  then  carried  into  a stove  moderately  heated,  w here 
it  remains  until  sufficiently  dried  to  separate.  The  plate  or 
dish  is  then  cut  even  at  the  edges,  and  in  other  respects  finished : 
before  they  arc  baked,  the  dishes  are  laid  flat  upon  plaster  or 
stone  flags  that  arc  quite  level,  in  order  that  they  may  remain 
straight  until  they  go  to  the  oven  to  lie  fired.  Tureens,  vege- 
table dishes,  and  such  articles,  arc  also  made  in  moulds,  but 
require  more  time  and  care,  being  less  simple  in  their  form. 
Figures,  flowers,  and  foliage  in  bas-relief,  aro  also  formed 
separately  in  moulds,  and  afterwards  affixed  to  the  vessel  with 
diluted  clay. 

Firing. — When  the  ware  Is  ready  for  firing,  it  is  placed  in 
clay  eases  called  saggars . which  vary  in  size  and  shape  accord- 
ing to  the  articles  placed  in  them.  The  saggars  arc  put  into 
an  oven,  shaped  like  a bee-hive,  with  an  opening  at  the  top; 
there  is  also  an  opening  at  the  side  to  admit  the  snggars,  but 
tins  is  closed  before  Ihc  fire  is  applied.  Each  saggar  is  luted 
to  the  other  by  a roll  of  soft  flre-clav.  This  secures  the  ves- 
sels contained  in  them  from  dust,  the  fumes  of  the  fires,  and 
from  the  effects  of  the  air  when  the  oven  is  cooling.  The  tires 
which  heat  the  oven  aro  placed  round  it  in  proper  receptacles, 
which  communicate  with  the  interior  of  the  oven  by  flues, 
healing  every  part  equally.  This  first  firing  gives  a higher 
degree  of  heat,  and  is  continued  much  longer  than  any  suc- 
cessive firing;  when  once  fired,  the  article  is  called  biscuit- 
ware.  The  creaiu-colourcd,  or  quccn's-warc,  is  now  carried 
to  the  dipping-house  to  receive  it*  glazing ; that  which  is  to  be 
printed  blue  is  taken  to  the  printing-house. 

Printing. — The  design  is  previously  engraven  on  a copper- 
plate, ond  laid  on  a stone  to  warm.  The  colour  (which  has 
oxide  of  cobalt  tor  its  basis)  is  mixed  with  a preparation  of 
oils,  to  fetch  out  the  impression.  This  mixture  is  smeared 
over  the  suifncc  of  the  plate,  and  again  cleaned  off,  leaving  the 
liquid  in  the  engraving  only.  The  paper  used  to  take  off  the 
impression  is  made  expressly  frot  this  purpose;  it  is  damped, 
laid  on  the  copper  plate,  and  passed  between  two  iron-rollers, 
as  in  ordinary  copper-plate  printing.  The  design  being  trans- 
ferred to  tho  paper,  is  laid  immediately  upon  the  ware,  being 
rubbed  on  with  a flannel.  After  remaining  a short  time,  the 
IOC 
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ware  is  put  into  a tub  of  water,  and  the  paper  is  separated 
from  it  witb  a sponge,  leaving  the  design  in  the  most  perfect 
state-  The  ware  ia  then  dried,  and  taken  to  the  oven  to  he 
burned  ; during  this  operation,  the  oil  which  has  been  mixed 
with  the  colour  in  the  printing  ia  destroyed,  and  the  oxide  of 
cobalt  more  firmly  attached  to  the  ware:  it  is  then  glazed. 

Glazing. — The  glaziers  differ  in  their  composition  in  all  manu- 
factories ; most,  how  ever,  have  oxide  of  lead  for  their  basis. 
The  ingredients  being  mixed  with  water,  and  well  ground,  the 
glaze  is  ready  for  use,  in  which  the  vessels  arc  dipped.  On 
drying,  which  takes  place  instantly,  the  water  contained  in  the 
glaze  being  absorbed  by  the  porusity  of  the  vessel,  it  is  covered 
with  a fine  white  powder  of  a regular  thickness;  this,  when  tired, 
becomes  vitreous,  or  assumes  a glass-like  appearance,  and 
from  its  transparency,  the  blue  pattern  undcrncatli  is  tendered 
perfectly  visible.  In  the  last  tiring,  especial  cure  is  taken  to 
Keep  ono  piece  from  touching  the  other,  or  the  whole  would 
fuse  into  one  united  mass.  Great  attention  is  also  requisite  in 
the  firing,  not  to  give  too  much  or  too  little  heat,  cither  extreme 
being  injurious  ; the  firemau  in  this,  as  in  the  other  tiring,  i 
draws  out  trial  pieces  from  the  oven,  with  an  iron  rod,  to  j 
ascertain  the  proper  degree  of  heat. 

Painting. — The  pieces  of  porcelain  or  earthenware  to  he 
enamelled  and  enriched  by  gilding  arc,  after  the  first  tiring, 
dipped  in  a suitable  glaze,  and  again  submitted  to  the  tire. 
They  are  then  delivered  to  the  painter  or  enumcllcr.  The 
coloars  used  in  enamel-painting  are  composed  of  metallic 
calxes,  and  (luxes  suitable  to  each  colour,  separately  and  con- 
jointly. and  of  such  a nature  as  to  fuse  them  sufficiently  for  the 
glazing  on  which  they  arc  laid.  Gold  has  also  its  dux.  and  is 
laid  on  as  the  other  colours  arc.  When  the  painting  is  com- 
pleted, the  ware  is  placed  in  a furnace  less  in  size,  and  different 
in  construction,  from  that  before  noticed.  Care  is  here  neces- 
sary in  the  arrangement  of  the  vessels,  nnd  great  nicely  is 
required  in  the  degree  and  the  continuation  of  the  heat,  which 
is  not  so  intense  as  in  the  former  firings.  The  colours,  after 
this  firing,  put  on  a shining  appearance,  but  the  gold  has  an 
opaque  yellow  cast,  and  is  burnished  witb  a blood-stoue,  to  give 
it  the  desired  brilliancy. 

The  processes  already  detailed  for  the  manufacture  of 
earthenware,  arc  applicable,  in  nearly  every  case,  to  that  of 
porcelain.  Tbe  composition  of  the  bodies  and  glazes  is,  of 
course,  different ; and  much  greater  care  is  necessary  in  every 
process,  than  is  bestowed  upon  earthenware  in  general. 

Delft  ware,  so  called  because  first  made  at  Delft,  in  Holland, 
is  a kind  of  pottery  of  baked  earth,  covered  with  a white  glaz- 
ing, which  gives  it  the  appearance  of  porcelain.  The  basis  of 
this  pottery  is  clay  mixed  with  a certain  quantity  of  sand  ; the 
vessels  are  slightly  baked,  so  that  they  resist  a sudden  appli- 
cation of  heat ; aud  they  arc,  lastly,  covered  witb  an  enamel  or 
glaze,  which  is  composed  of  common  salt,  sand  ground  fine, 
and  the  oxides  or  lead  and  tin.  The  latter  gives  a white  opaque 
colour  to  the  mass.  The  furnace  and  colours  used  for  paint- 
ing this  ware,  are  the  same  as  those  which  have  been  noticed 
as  employed  for  porcelain.  See  Porcelain. 

POUNCE,  gum  saodarach  pounded  and  sifted  very  fine,  to 
rub  on  paper,  in  order  to  preserve  it  from  sinking,  and  to  make 
it  more  fit  to  write  upon.  Pounce  is  also  a little  heap  of  char- 
coal dust,  enclosed  in  a piece  of  muslin  or  some  other  open  stuff, 
to  be  passed  over  boles  pricked  in  a work,  in  order  to  mark  the 
lines  or  designs  on  paper,  silk,  Aie.  placed  underneath  ; which 
are  to  be  afterwards  finished  with  a pen  and  ink,  a needle,  or 
tbe  like. 

POUND,  an  English  weight  of  different  denominations,  as. 
Avoirdupois,  Troy,  Apothecaries,  ficc.  The  pound  avoirdupois 
is  10  ounces  of  tbe  same  weight,  but  the  other  pounds  are 
each  equal  to  12  ounces.  The  pound  avoirdupois  is  to  the 
pound  troy  as  57fi0  to  Q080|«  or  nearly  as  676  to  700.  Set 
Measures. 

Pound  is  also  the  highest  denomination  used  by  the  English 
iu  their  money  accounts,  being  equal  to  *20  shillings. 

POURSUIVANT,  or  Pursuivant,  in  Heraldry,  the  lowest 
order  of  officers  at  arms.  The  poursuivants  arc  property  attend- 
ants on  the  heralds,  when  they  marshal  public  ceremonies. 

POWDER  Chests,  among  sailors,  ccrtaiu  small  boxes 
charged  with  powdei  and  old  nails,  &c.  and  fastened  occa- 


sionally on  the  decks  or  sides  of  merchant-ships,  when  fur- 
nished with  close-quarters,  having  a train  of  powder  which 
communicates  with  the  inner  apartments,  so  as  to  be  fired  at 
pleasure  to  annoy  the  enemy.  These  chests  are  usually  from 
1*2  to  18  indies  in  length,  and  about  8 or  1U  in  breadth,  having 
tbeir  outer  or  upper  terminating  in  an  edge.  They  are  nailed 
to  several  places  of  the  quarter-deck  and  bulk-head  of  the 
waist,  having  a train  of  powder  w hich  communicates  with  the 
inner  npaitmcnts  of  the  ship. 

POWER,  in  Arithmetic  and  Algebra,  that  which  arises  by 
the  successive  multiplication  of  any  number  or  quantity  into 
itself,  the  degree  of  the  power  being  always  denominated  by 
the  number  of  equal  factors  that  are  employed  ; thus, 

2 — 2%  1st  power  of  2. 

2 X 2 ZZ.  2*,  2d  power  or  sqoare. 

*2  x 2 x 2 = 2*.  3d  power  or  cube. 

2 X 2 X 2 x 2 2\  4th  power, 

fiC.  &c. 

So  also, 

x ~ x1,  1st  power. 

x X X = x5,  2d  power. 

xx  xx  x = x*,  3d  power. 

x X x x x x x x*,  4th  power, 

&c.  Itc. 

Hence  it  appears,  that  the  index  which  denotes  the  degree  of 
any  power,  is  always  equal  to  the  number  of  factors  from 
which  that  power  arises;  or  one  more  than  the  number  of 
operations.  See  Exponent  and  Involution. 

Power  of  the  Hyperbola,  is  the  fourth  power  of  its  conjugate 
axis. 

Power,  in  Mechanics,  denotes  any  force,  whether  of  a 
man,  a horse,  a spring,  the  wind,  water,  &c.  which  being  ap- 
plied to  a machine  tends  to  produce  motion. 

Power  is  also  used  in  Mechanics,  fur  any  of  the  six  simple 
machines,  viz.  the  lever,  the  balance,  the  screw,  the  wheel  and 
axle,  the  wedge,  and  the  pulley. 

Power  of  a Glass,  in  Optics,  is  by  some  used  for  the  distance 
between  the  convexity  and  the  solar  focus. 

Power,  in  Law,  is  an  authority  which  one  man  gives  to  an- 
other to  act  for  him,  and  it  is  sometimes  a reservation  which  a 
person  makes  in  a comcyancc  for  himself  to  do  some  acts,  as  to 
make  leases  or  the  likr.  2 Lil.  Abr.  330.  Tims  power  of 
attorney,  an  Instrument  or  deed  whereby  a person  is  authorized 
to  net  fur  another,  either  generally,  or  in  a specific  transaction. 

Power  of  the  county,  called  too  Pont  Comitatus,  contains 
the  aid  and  attendance  of  all  knights,  gentlemen,  yeomen, 
labourers,  servants,  apprentices,  and  all  others  above  the  age 
of  fifteen  tear*  within  the  county. 

Power  Loom.  See  Loom,  p.  696, 

POZZOLANA,  in  Natural  History,  is  a kind  of  substance 
formed  of  volcanic  ashes.  When  mixed  with  a small  portion 
of  lime  it  quickly  hntdens,  and  this  induration  takes  place  even 
under  water.  This  singular  property,  of  becoming  petrified 
under  wnter,  renders  it  peculiarly  valuable  as  a cement,  in  tbe 
erection  of  moles,  and  other  buildings  in  maritime  situations. 

PRACTICE,  is  an  Arithmetical  rule,  principally  employed  in 
those  questions  in  which  the  amount  of  a certain  number  of 
things  is  required,  the  price  of  each  being  given  ; being  a more 
ready  and  expeditious  method  than  Compound  Multiplication , 
by  which  rule  the  same  questions  may  always  be  resolved. 

Practice,  is  commonly  divided  into  several  cases,  which  by 
some  authors  are  so  much  multiplied,  as  to  become  very  bur- 
densome to  the  memory,  an  inconvenience  that  more  than 
counterbalances  the  advantages  arising  from  this  subdivision  : 
in  fact,  the  whole  of  the  cases  that  are  worth  retaining,  may  be 
classed  uuder  the  following  heads  ; — 

1.  When  tbe  price  it  leu  than  a penny. 

2.  H'Aen  the  price  it  lets  than  a shilling. 

3.  If’Aen  the  price  it  lets  than  a pound. 

4.  When  the  price  is  more  than  a pound. 

And  the  general  rule  for  all  these  cases  is  this  Rule.  Take 
such  aliquot  parts  of  tbe  given  number  of  tilings,  as  the  given 
price  is  «>f  the  next  superior  dcnotuinaliou. — Sole.  In  the  last 
case,  muliiply  first  by  tbe  number  of  pounds  ; and  for  shillings, 
pence,  and  farthings,  proceed  by  the  above  rule,  aud  arid  the 
result  to  tbe  preceding  product 
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The  same  method  may  be  employed  in  weights  and  measures 
of  every  description,  though  the  rule  is  generally  limited  to 
money  concerns. 

PR.ECIPE,  a writ  commanding  the  defendant  to  do  the 
thing  required,  or  to  shew  cause  why  he  hath  not  done  it. 

PK.EMUNIRE.  This  punishment  is  inflicted  upon  him  who 
denies  tho  king's  supremacy  the  second  time ; upon  him  who 
aOirms  the  authority  of  the  pope,  or  refuses  to  lake  the  oath  of 
supremacy  ; upon  such  as  are  seditious  talkers  of  the  inherit' 
ancc  of  the  crown  ; and  upon  such  as  affirm  that  there  is  any 
obligation  by  any  oath,  covenant,  or  engagement  whatsoever, 
to  endeavour  a change  of  government  either  in  church  or  slate, 
or  that  both  or  either  house  of  parliament  have  or  has  a legis- 
lative power,  without  the  king,  ficc.  The  judgment  in  pricmu- 
nirc  at  the  suit  of  the  king,  against  the  defendant  being  in  prison, 
is.  that  he  shall  be  out  of  the  king’s  protection;  that  his  lands 
and  tenements,  goods  and  chattols,  shall  bo  forfeited  to  the  king  ; 
and  that  his  body  shall  remain  in  prison  at  the  king’s  pleasure  ; 
but  if  the  defendant  is  condemned  upon  his  default  of  not  ap- 
pearing, whether  at  the  suit  of  the  king  or  party,  the  same 
judgment  shall  be  given  as  to  the  being  out  of  the  king’s  pro- 
tection and  the  forfeiture ; but  instead  of  the  clause  that  the 
body  shall  remain  in  prison,  there  shall  be  an  award  of  a capi- 
atur.  Co.  Lit.  1*28.  Upon  an  indictment  of  a praemunire,  a 
peer  of  the  realm  shall  not  he  tried  by  his  peers.  12  Co.  92.  ! 

PRAGMATIC  Sanction,  in  the  Civil  Law,  is  defined  to  he  a ' 
rescript,  or  answer  of  the  sovereign,  delivered  by  advice  of  his 
council,  to  some  college,  order,  or  body  of  people,  upon  con- 
sulting hint  in  some  case  of  their  community.  The  like  answer 
given  to  any  particular  person,  is  called  simply  rescript. 

PRAM,  or  Prime,  a sort  of  lighter  used  in  Holland  and  the 
ports  of  the  Baltic  sea,  for  loading  and  unloading  ships. 

PRATIC,  or  Pratique,  a term  used  in  the  European  ports 
of  the  Mediterranean  sea,  which  implies  the  permission  to 
trade  and  communicate  with  the  natives  of  any  place,  after 
having  performed  the  required  quarantine. 

PRAYER,  in  Theology,  a petition  put  up  to  God  for  the 
obtaining  of  some  future  favour. 

PREBENDARY,  an  ecclesiastic  who  enjoys  a prebend.  The 
difference  between  a prebendary  and  a canon  is,  tint  the 
former  receives  his  prebend  in  consideration  of  bis  officiating  in 
the  church  ; but  the  lattor  merely  by  his  being  received  into  (he 
cathedral  or  college. 

PRECEDENCE, or  Precedency,  a place  ofhonour  to  which 
a person  is  entitled ; this  is  either  of  courtesy  or  of  right.  Tbr-, 
former  is  that  which  is  doe  to  age,  estate,  &c.  which  is  regu- 
lated by  custom  and  civility:  tbe  latter  is  settled  by  authority, 
and  when  broken  in  upon  gives  an  action  at  law. 

PRECEPT,  in  Law,  a command  in  writing  sent  by  a chief 
justice,  justice  of  the  pence,  Ike.  for  bringing  a person,  record, 
or  other  matter,  before  him. 

Precept,  is  also  used  for  the  command  or  incitement  by  which 
one  man  stirs  up  another  man  to  commit  felony,  theft.  Ike. 

PRECESSION  of  the  Equinoxes,  which  denotes  that  slow 
and  imperceptible  motion  by  which  the  equinoxes  change  their 


places,  going  backwards,  or  westward,  contrary  to  the  rest  of 
the  signs,  may  bo  thus  explained.  The  fixed  stars  vary  their 
right  ascension  and  declination,  hut  keep  the  same  latitude; 
these  variations  are  accounted  for  by  supposing  that  the  celes- 
tial sphere  revolves  round  the  pole  of  the  ecliptic.  Or,  that  the 
poles  of  the  equator  revolve  round  those  of  the  ecliptic.  And 
this  revolution  is  called  the  precession  of  the  equinoxes,  because 
by  it.  the  time  nnd  place  of  the  sun’s  equinoxial  station  pre- 
cedes the  usual  calculations.  The  ecliptic,  the  solstices,  the 
equinoxes,  and  all  the  points  of  the  ecliptic,  arc  moving  from 
Aries  towards  Pisces  ; i.e.  from  east  to  west.  The  equinoctial 
points  are  thcnco  carried  further  hack  among  the  preceding 
signs  or  stars,  at  the  rate  of  about  one  degree  in  71  years  nnd 
some  few  days.  The  annual  precession  is  about  50"!  ; that  is, 
if  the  celestial  equator  cuts  the  ecliptic  in  a particular  point  on 
any  day  of  this  year,  it  will,  on  the  same  day  of  ihe  following 
year,  cut  in  a point  SO1'  1 to  the  west  of  its  former  intersection, 
nnd  the  sun  will  come  to  the  equinox  20*  23"  before  lie  has  com- 
pleted his  revolution  of  the  heavens.  Thus  the  equinoctial  or 
tropical  year.  or  true  year  of  the  seasons,  is  so  much  shorter 
than  the  revolution  of  the  sun,  or  the  sidereal  year.  The  equi- 
noctial points  make  a complete  revolution  in  about  25,679  years, 
the  equator  being  all  the  whilo  inclined  to  the  ecliptic  in  nearly 
the  same  angle.  Therefore  the  poles  of  the  diurnal  revolution 
must  describe  a circle  round  the  poles  of  the  ecliptic  at  the  dis- 
tance of  nearly  23 J degrees  in  25,579  years,  lienee  the  longi- 
tude, right  ascension,  and  declination,  of  every  star  will  be 
variable,  and  consequently  the  pole  of  the  equinoctial  cannot 
always  be  directed  to  the  same  star.  In  the  time  of  Hippar- 
chus ihc  equinoctial  points  were  fixed  to  the  first  stars  of  Aries 
and  Libra  ; and  the  stars  which  were  then  in  conjunction  with 
the  sun  when  he  was  in  the  equinox,  are  now  a whole  sign  to 
the  eastward  of  Aries.  There  areobviuusly  then  two  zodiacs,  a 
zodiac  of  the  signs,  moveable  round  the  fixed  zodiac  and  eclip- 
tic. The  precession  of  the  equinoxes  producing  an  annual 
increase  of  50"  J in  the  longitude  of  the  fixed  stars,  makes 
exactly  a degree  in  71  years,  lOdnys,  nnd  12  hours.  Their  right 
ascension  varies  from  — 0 if  to  -f  1*13"  in  certain  stars  rouud  tho 
pole.  Tho  annual  increase  in  right  ascension  of  others  has  been 
given  as  low  as  6",  or  about  15  in  180  years.  Their  declina- 
tions vary  from  20"  to  0"  annually  plus  ar  minus,  or  in  72  years 
from  24  minutes  to  2’  24''  plus  or  minus. 

Astronomers  have  reckoned  by  the  fixed  and  intellectual 
zodiac  from  a very  early  period  ; the  Ecyptiaus  and  Chaldeans 
reckoned  according  to  the  intellectual  zodiac  ages  before  Hip- 
parchus made  his  discovery  of  the  pr<  cession  uf  the  equinoxes. 
The  first  of  their  signs  was  Taunts.  Hipparchus  w as  the  first 
among  the  Greeks,  however,  who  cstabli.-hed  what  is  called  a 
fixed  zodiac  ; and  he  placed  Arles  at  the  first  of  the  signs.  This 
shews  that  the  Greeks  were  in  the  Imbil  of  copying  from  the 
Egyptians  in  these  matters;  for  the  ram  has  nothing  to  do  with 
Grecian  mythology;  on  the  contrary,  it  was  the  type  of  the 
Egyptian  Ammon.  In  the  Egyptian  zodiac,  by  the  second  Her- 
mes, Aries  is  represented  ns  a man  with  ram’s  horns.  The  sun 
in  this  sign  was  worshipped  »s  the  god  Amniuu.  This  reces- 
sion of  Aries  from  the  equinoctial  point,  and  its  occupation  by 
Pisces  has  furnished  some  learned  men  w ith  curious  illustrations 
respecting  the  origin  of  the  zodiacal  signs,  the  mythology  of  Ihe 
Greeks,  the  Egyptians,  and  Oricntnlists.  In  365d.  t>h.  49mi. 
the  earth  revolves  round  the  sun,  and  during  its  progress  in  this 
annual  course,  it  passes  through  the  12  signs  of  the  zodiac  suc- 
cessively. Hence  wo  arc  accustomed  to  say  the  sun  is  in  Aries, 
Taurus,  &c.  when  in  fact  it  is  the  earth  that  is  in  those  signs, 
and  the  sun,  ns  viewed  from  (he  earth,  appears  in  the  opposite 
part  of  its  orbit. 

To  find  the  Precession  f»  right  Ascension  and  Declination. — 
Putrf—  rite  declination  of  a star,  and  a ZZ  its  right  ascension; 
then  riicirnnnual  variations,  or  precessions,  will  be  nearly  us  fol- 
low, via. 

20*  t»84  x cos.  a — the  annual  precession  in  declination, 
and  •IG,,06I9  + 20" ‘084  x sin.  a x tang,  d—  that  of  right 
ascension.  Sec  the  Connoissancedrs  Temps  for  1792.  p.  200. 

PRECIPITATE.  When  r body,  dissolved  in  a fluid,  is  cither 
in  whole  or  in  part  made  to  separate  nnd  fall  down  in  the  con- 
crete state,  this  falling  down  is  called  precipitation,  and  the 
matter  thus  separated  is  called  a precipitate. 
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PREDIAL  Tithes,  those  which  are  paid  of  things  arising  and 
growing  from  the  ground  only,  as  corn,  liny,  fruit  of  trees,  and 
the  like. 

PREDICATE,  in  Logic,  that  part  of  a proposition  which 
affirms  or  denies  something  of  the  subject;  thus,  in  these  pro- 
positions, snow  is  white,  ink  is  not  w hitc,-—»  hitencss  is  the 
predicate  which  is  affitrtird  of  snow,  and  denied  of  ink. 

PREGNANCY,  to  he  with  child.  This  is  a plea  in  stay  of 
execution,  w hen  a woman  is  convicted  of  a capital  crime,  alleg- 
ing that  she  is  with  child  ; in  which  case  the  judge  must  direct 
a jury  of  twelvo  discreet  women  to  inquire  of  the  fact ; and  if 
they  bring  in  their  verdict  M quick  with  child,"  execution  shall  be  , 
staid  generally,  until  either  she  is  delivered,  or  proves  by  the 
course  of  nature  not  to  have  been  with  child.  4 Black.  HU6. 

PREMISES,  is  that  part  of  the  beginning  of  a deed,  the 
office  of  which  is  to  express  the  grantor  and  grantee,  and  the 
land  or  thine  granted. 

PREROGATIVE,  is  a word  of  large  extent,  including  alt  the 
rights  and  privileges  which  by  law  the  king  has  as  chief  of  the 
commonwealth,  and  as  intrusted  with  the  execution  of  the  laws. 

Prerogative  Court,  the  court  wherein  all  wills  arc  proved, 
and  all  administrations  taken  which  belong  to  the  archbishop 
by  his  prerogative;  that  is,  in  case  where  the  deceased  has 
goods  of  any  considerable  value  out  of  the  diocese  wherein  lie 
died  ; and  that  value  is  ordinarily  5 /.  except  it  is  otherwise  by 
composition  between  the  said  archbishop  and  some  other  bishop, 
as  in  the  diocese  of  London  it  is  10/. 

PRESBYTERIANS,  a numerous  and  highly  respectable 
sect  of  Protestants,  so  called  from  their  maintaining  that  the 
government  of  the  church  appointed  in  the  Now  Testament 
was  by  Presbyteries ; that  is,  by  ministers  and  ruling  elders, 
associated  for  its  government  and  discipline. 

PRESENTATION,  in  Law,  the  act  of  a patron  offering  his 
clerk  to  be  instituted  in  a benefice  of  bis  gift,  the  same  being 
void. 

PRESENTMENT  of  Offences,  is  that  which  the  grand 
jury  find  to  their  own  knowledge,  and  present  to  the  court 
without  any  bill  of  indictment  laid  before  them  at  the  snit  of 
the  king ; as,  a presentment  of  a nuisance,  a libel,  and  the  like, 
upon  which  the  officer  of  the  court  must  afterwards  frame  an 
cdictmcnt  before  the  party  presented  can  be  pat  to  answer  it. 
There  arc  also  presentments  by  justices  of  the  peace,  con- 
stables. surveyors  of  the  highways,  church-wardens.  Ac. 

PRESIDENT,  an  officer  created  or  elected  to  preside  over 
a company,  in  contradistinction  to  the  other  members,  who  are 
called  residents. 

PRESS,  a machine  of  wood  or  iron  serving  to  squeeze  any 
body  very  close.  Presses  usually  consist  of  six  pieces  : two 
flat  smooth  planks,  between  which  the  things  to  be  pressed 
are  laid  ; two  screws  or  worms  fastened  to  the  lower  plank,  and 
passing  through  two  holes  in  the  upper ; and  two  nuts  in  the 
form  of  an  S,  that  serve  to  drive  the  upper  plank,  which  is 
moveable,  against  the  lower,  which  is  fixed.  <$*•  Bramah's 
Machine. 

Presses  used  for  expressing  Liquors,  are  in  most  respects  the 
same  with  the  common  presses,  only  the  under  plank  is  perfo- 
rated with  a great  number  of  holes,  for  the  juice  to  run  through. 
Others  have  only  one  screw  or  arbor  passing  through  the  middle 
of  the  moveable  plank,  which  descends  into  a kind  of  square 
box  full  of  boles,  through  which  the  juices  flow  as  the  arbor  is 
turned. 

Press  wed  by  Joiners,  to  keep  close  the  pannels,  See,  of  wain- 
scot, consists  of  two  screws  and  two  pieces  of  wood,  four  or 
five  inches  square,  and  two  or  three  feet  long,  whereof  the  holes 
at  two  ends  serve  for  nuts  to  the  screws. 

Founders’  Press,  is  a strong  square  frame  consisting  of  four 
pieces  of  wood  firmly  joined  together  with  tenons,  Ac.  It  is  of 
various  sices  ; two  of  them  arc  required  to  each  mould,  at  the 
two  extremes  whereof  they  are  placed:  so  as  that,  by  driving 
wooden  wedges  between  the  mould  and  sides  of  the  press,  the 
two  parts  of  the  mould  fur  tho  metal  may  be  pressed  close 
together. 

Press,  Binder's  Cutting , is  a machine  used  equally  by  book- 
binders, stationers,  and  pasteboard-makers  ; consisting  of  two 
large  pieces  of  wood  in  form  of  cheeks,  conneoted  by  two 
strong  wooden  screws ; which,  being  turned  by  an  iron  bar* 


draw  together  or  set  asunder  the  checks,  as  much  as  is  neces- 
sary for  ibe  putting  in  the  books  or  paper  to  be  cut.  The  checks 
are  placed  lengthwise  on  a wooden  stand  in  form  a chest,  into 
which  the  cuttings  fall.  Aside  of  the  checks  are  two  pieces  of 
wood  of  the  same  length  with  the  screws,  serving  to  direct  the 
checks,  and  prevent  their  opening  unequally.  I1  pan  the  cheeks 
the  plough  moves,  to  which  the  cutting  knife  is  fastened  by  a 
screw  ; w Inch  has  its  key  to  dismount  it.  on  occasion , to  lie  sharp- 
ened. The  plough  consists  of  several  parts  ; among  the  rest  a 
wooden  screw  or  worm,  which  catching  within  the  nuts  of  the 
two  feet  that  sustain  it  on  the  cheeks,  brings  the  knife  to  the 
book  or  paper  w hich  is  fastened  in  the  press  Let w ecu  two  boards. 
This  screw,  which  is  pretty  long,  lias  two  directories,  which 
resemble  those  of  the  screws  of  the  press.  To  mnkc  the  plough 
slide  square  and  even  on  the  cheeks,  so  that  the  knife  may 
make  an  equal  paring,  that  foot  of  the  plough  where  the  knife 
is  not  fixed  slides  in  a kind  of  groove,  fastened  along  one  of 
the  cheeks.  Lastly,  the  knife  is  a piece  of  stcol,  six  or  seven 
inches  long,  flat,  thin,  and  sharp,  terminating  at  one  end  in  a 
point,  like  that  of  a sword,  and  at  the  other  in  a square  form, 
which  serves  to  fasten  it  to  the  plough.  As  the  long  knives 
used  by  us  in  the  cutting  of  books  or  papers  are  apt  to  jump  in 
the  cutting  thick  books,  the  Dutch  arc  said  to  use  circular 
knives  with  an  edge  all  round  ; which  not  only  cut  more  stea- 
dily, but  last  longer  without  grinding. 

Press,  Pocking.  A very  ingenious  and  useful  packing  press, 
invented  by  Mr.  John  Peck,  procured  for  him  in  179H,  a reward 
from  the  Society  of  Arts.  This  machine  consists  of  two  very 
strong  horizontal  beams,  one  at  the  bottom  for  the  bod,  and 
the  other  at  the  top  of  the  press.  These  are  united  by  two  iron 
screws,  which  stand  in  a vertical  position,  and  therefore  serve 
as  cheeks  to  the  press.  The  follower  of  this  press  is  a very 
strong  horizontal  beam,  having  two  nuts  fitted  into  it  at  its 
ends.  These  nuts  act  upon  the  threads  of  the  two  vertical 
screws,  and  therefore  it  is  plain,  when  they  are  turned  round, 
that  the  follower  will  rise  and  fall  accordingly.  The  nuts  are 
so  tilted  into  the  follower,  as  to  admit  ot  a circular  motion 
round  the  screw,  hot  are  not  permitted  to  rise  or  fnll  without 
the  follower.  To  give  them  motion,  the  edges  of  the  circular 
rings  are  cut  into  cogs  or  teeth,  and  arc  tamed  by  means  of  an 
endless  screw  for  each,  situated  at  the  opposite  ends  of  the 
horizontal  spindle,  which  revolves  in  bearings  attached  to  the 
follower  of  the  press.  The  spindle  has  a winch  at  each  end, 
by  turning  which  the  two  endless  screws  act  upon  the  wheels 
or  teeth  of  the  nuts,  and  by  thus  causing  them  to  turn  round 
with  etiual  velocities,  raises  or  depresses  the  follower  alw  aj  s 
parallel  to  itself,  and  also  to  the  head  and  bottom  bed.  Tho 
great  utility  of  this  press  consists  in  ils  being  capable  of  pack- 
ing two  sets  of  bales  at  once,  thus  answering  the  purpose  of 
two  presses,  with  more  expedition,  and  less  room.  It  is  placed 
on  the  floor  of  the  warehouse,  and  behind  it  a stage  is  erected, 
just  half  the  height  of  the  whole  press.  One  set  of  bales  is 
then  made  up  on  the  floor,  and  the  other  npon  the  stage.  Sup- 
ose  the  follower  raised  np  above  tho  level  of  the  stage,  a 
nlc  of  goods  is  then  placed  on  the  lower  bed,  and  by  turning 
the  winches  the  follower  is  forced  down  upon  it,  and  remains 
there  till  it  is  sufficiently  pressed.  While  the  men  are  tying 
up  this  bale  below,  others  on  the  stage  are  lmtding  the  follower, 
and  the  winches  being  turned,  the  former  bale  is  released,  and 
the  latter  receives  the  pressure.  By  these  means,  no  lime  is 
lost  in  screwing  up  or  opening  the  press,  since  it  performs 
work  in  both  ways. — The  Philosophical  Transactions  for  1781, 
contains  an  account  of  a double  screw  applied  to  a press  by 
Mr.  W,  Hunter.  Its  power  is  considerable,  bnt  a minute 
description  will  occupy  too  much  of  our  room. 

Press,  Copperplate  Printing.  In  addition  to  the  presses 
already  noticed,  although  many  others,  adapted  to  particular 
purposes,  are  in  use,  the  copperplate  printing  press  demands  n 
distinct  description.  This  machine,  of  which  a representation 
is  given  in  the  following  figure,  consists,  like  the  common 
printing  presses,  (for  which  see  Printing,)  of  n body  and  n 
carriage. 

The  body  consists  of  two  checks,  P P.  of  different  dimen- 
sions. ordinarily  about  four  feet  and  a half  high,  a foot  thick, 
and  two  and  a half  apart,  joined  at  top  and  bottom  by  cross 
pieces.  The  cheeks  are  placed  perpendicularly  on  a wooden 
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stand  or  foot,  L M,  horizontally  placed,  and  sustaining  the  I 
whole  press.  From  the  foot  likewise  rise  four  other  perpendi- 
cular pieces,  r.  r,  c,  r.  joined  l»j  other  cross  or  horizontal  ones,  I 
»f,  d,  rt,  which  tuny  he  considered  us  the  carriage  of  the  press.  . 
as  Herring  to  sustain  n smooth,  even  plank,  H IK,  about  4,  ■ 
feet  long,  2J  feet  broad,  and  li  inch  thick;  upon  which  the 
cograven  plate  is  to  he  placed.  Into  the  checks  go  two  wooden 
cylinders  or  rollers  I)  R,  F G,  about  six  inches  in  diameter, 
borne  up  at  each  end  by  the  checks,  whose  ends,  which  are 
lessened  to  about  two  incites  diameter,  and  called 
torn  in  the  checks  between  two  pieces  of  wood,  in  form  of  half 
moons,  lined  with  polished  iron,  to  facilitate  the  motion.  The 
space  in  the  half  moons,  left  vacant  by  the  trunnion,  is  filled 
with  paper,  pasteboard,  &c.  that  (hey  tuny  he  raised  and  lowered 
at  discretion;  so  as  only  to  leave  the  space  between  them 
necessary  for  the  passage  of  Ue  plank  ebargod  with  the  plate, 


paper,  and  blankets.  Lastly,  to  one  of  the  trunnions  of  the 
upper  roller  is  fastened  a cross,  consisting  of  two  levers  A B, 
or  pieces  of  wood,  traversing  each  other.  The  arms  of  this 
serve  in  lieu  of  the  handle  of  the  common  press,  giving  a motion 
to  the  upper  roller,  and  that  to  the  under  one ; by  which  means 
the  plank  is  protruded,  or  passed  between  them. 

The  practice  of  printing  from  copper-plates  is  nearly  as  fol- 
lows The  workmen  take  a small  quantity  of  the  ink  on  a rub- 
ber made  of  woollen  rags,  strongly  bound  about  each  other,  and 
with  this  smear  the  w hole  face  of  the  plate  as  it  lies  on  o grate 
heated  by  a charcoal  fire,  or  steam.  Tbc  plate  being  sufficiently 
inked,  they  first  wipe  it  over  with  a foul  rag,  then  with  a cleaner 
one,  and  lastly  with  the  palm  of  Utcir  left  and  right  hand,  and  to 
dry  the  hand  and  forward  the  wiping,  they  rub  it  from  time  to  time 
on  whiting.  The  address  of  the  workman  consists  in  wiping  the 
plate  perfectly  clean,  without  taking  the  ink  out  of  the  engrav- 
ing. The  plate  thus  prepared  is  laid  on  the  plank  of  the  press  ; 
over  the  plate  is  laid  on  the  paper,  first  well-moistened  to 
receive  the  impression ; and  over  the  paper  two  or  three  folds 
of  flannel.  Things  being  thus  disposed,  the  arms  of  the  cross  , 
are  pulled,  and  by  that  means  the  plate,  with  its  furniture,  is  ; 
passed  through  between  the  rollers,  which  pinching  very  strong-  j 
ly,  yet  equally,  presses  the  moistened  paper  into  uie  strokes  of  i 
the  engraving,  whence  it  takes  out  the  ink;  and  receives  the 
engraved  impression. 

Perkins’  Copptrylnie  Pir««. — The  press  for  which  this  cele- 
brated engineer  and  artist  has  obtained  a patent,  differs  not  in 
principle  from  that  already  described,  although  it  varies  con- 
siderably in  several  particulars.  The  levers  or  spokes,  instead 
of  extending  from  the  pinion  of  the  roller  to  the  hand  -of  the 
pressman,  terminate  in  an  iron  circumference,  which  forms  a 
wheel,  on  the  outer  surface  of  which  numerous  handles  are 
inserted,  resembling  those  fixed  in  the  wheels  by  which  ships 
are  steered.  By  these  moans,  when  the  wheel  is  put  in  motion, 
the  momentum  obtained,  renders  the  resistance  which  the  roller 
receives  while  passing  over  the  plate  almost  imperceptible. 
The  roller,  having  a section  cut  off  longitudinally,  performs  its 
work  with  the  circular  part  only,  on  which  account  the  limits 
of  live  impression  must  always  be  determined  by  the  extent  of 
8 0. 


its  convexity.  Unless,  therefore,  the  roller  be  made  very  large, 
this  pre^s  is  better  adapted  for  small  plates  than  large  ones. 
The  plate  having  received  its  ink  and  paper,  is  presented  to 
the  rotter,  which,  by  turning  the  wheel,  begins  its  work  at  the 
commencement  of  iu  convex  surface,  and  passes  on  until  Iho 
I Flat  part  turns  downward.  At  this  instant  the  impression 
ceases,  the  blanket  w hich  had  been  drawn  in  between  the  paper 
on  the  plate,  and  the  roller,  regains  its  original  state  of  ten- 
sion, the  plate  is  released,  and  returns  on  its  carriage  to  the 
workman,  delivering  up  its  paper,  and  is  ready  to  he  charged 
for  another  impression.  It  must  he  obvious  from  hence,  that 
the  paper  never  receives  from  the  press  a double  impression, 
but  is  taken  otflikc  proof  prints  in  the  common  way. 

PRESS  of  S\il,  signifies  ns  much  sail  as  the  then  state  of 
the  wind,  &c.  will  permit  n ship  to  carry. 

PRESSED-MAN,  one  who  has  been  impressed  into  the 
king's  service,  in  contradistinction  to  a volunteer. 

■ PRESS- GANG,  a detachment  of  seamen,  who  (under  the 

| command  of  a lieutenant)  are  empowered,  in  time  of  war,  to 
take  any  seafaring  men,  and  oblige  them  to  serve  on  board  the 
king's  ships. 

PRESSING,  in  the  Manufactures,  Is  the  violently  squeezing 
a doth,  stuff,  fie.  to  render  it  glossy. 

PRESSURE  Encivii,  for  raising  water  by  the  pressure 
and  descent  of  a column  enclosed  in  a pipe,  have  been  lately 
erected  in  different  parts  of  this  country.  The  principle  now 
adverted  to,  was  adopted  in  some  machinery  constructed  in 
France  about  173l,(see  Bcltdor  tie  Arch.  Hydrant,  lib.  4.  rii.  1.) 
and  was  likewise  adopted  iu  Cornwall  about  fifty  years  ago. 
But  the  pressure-engine,  of  which  we  arc  about  to  give  a par 
ticular  description,  is  the  invention  of  >lr.  R.  Trcviihack,  who 
probably  was  not  aware  that  any  thing  at  all  similar  had  been 
attempted  before.  This  engine,  a section  of  which,  on  a scnlo 
of  a quarter  of  an  inch  to  a foot,  a*  shewn  in  the  annexed 

figure,  was  erected  a 
few  years  ago  at  the 
Druid  Copper  Mine,  iu 
the  parish  of  lltogan, 
near  Truro.  A B repre- 
sents a pipe  six  inches 
in  diameter,  through 
which  water  descends 
from  the  head  to  the 
place  of  its  delivery,  to 
run  off  by  nn  adit  at  S, 
through  a full  of  34  fa- 
thoms in  the  whole  ; 
that  is  to  say,  iu  a dose 
pipe,  down  the  slope  of 
a hill  ‘2(H)  fathoms  long, 
with  21)  fathoms  fall; 
then  perpendicularly 
six  fathoms,  till  it  ar- 
rives at  It,  and  tlicnco 
through  the  engine  from 
U to  S two  fathoms.  At 
the  turn  11  tbo  water 
enters  into  a chamber 
C,  the  lower  part  of 
which  terminates  in  two 
brass  cylinders,  four 
inches  in  diameter;  in 
which  two  plugs,  or  pis- 
tons of  lead,  D ami  E, 
arc  capable  of  moving 
up  and  dow  n by  their  piston  rods,  which  pass  through  a closo 
packing  above,  and  aro  attached  to  the  extremities  of  a chain 
leading  over,  and  properly  attached  to  the  wheel  Q,  so  that  it 
cannot  slip.  ... 

The  leaden  pieces  D and  Earc  cast  in  their  places,  and  have 
no  packing  whatever.  They  move  very  easily  ; and  if  at  any 
time  they  should  become  loose,  they  may  he  spread  cut  by  a 
few  blows  with  a proper  instrument,  without  taking  then)  out  of 
their  piaec.  On  the  sides  of  the  two  brass  cylinders,  in  which 
D and  K move,  there  are  square  holes  communicating  lowaids 
F and  O,  which  is  a boitsonlnl  trunk  or  square  pipe,  four 
10  D 
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inches  wide  and  three  incites  deep.  All  the  other  pipes  G,  G,  | 
and  R.  are  six  inches  in  diameter,  except  the  principal  cy  linrirr 
wherein  the  piston  H moves  ; and  this  cylinder  is  ten  inches  lit  i 
diameter,  and  admits  a nine-feet  stroke,  though  it  is  here  [ 
delineated  as  if  the  stroke  were  only  three  feet. 

The  piston  rod  works  through  a stuffing-box  above,  and  is  I 
attached  to  M N,  which  is  the  pit  rod,  or  a perpendicular  piece  I 
divided  into  two,  so  as  to  allow  its  alternate  motion  up  and 
down,  and  leave  a space  between,  without  touching  the  fixed 
apparatus,  or  great  cylinder.  The  pit  rod  is  prolonged  down 
into  the  mine,  where  it  is  employed  to  work  the  putnps,  or  if 
the  engine  were  applied  to  millwork,  or  any  other  use,  this  } 
rod  would  form  the  communication  of  the  first  mover.  K L is 
a tumbler,  or  tnmbling-bob,  capable  of  being  moved  on  the 
gudgeons  V,  from  its  present  position  to  another,  in  which  the 
weight  L shall  hang  over  with  the  same  inclination  on  the  oppo- 
site side  of  the  perpendicular,  and  consequently  the  end  K will 
then  be  os  much  elevated  as  it  is  now  depressed.  The  pipe 
R S has  its  lower  end  immersed  in  a cistern,  by  which  means 
it  delivers  its  water  without  the  possibility  of  the  external  air 
introducing  itself ; so  that  it  constitutes  a torriccllian  column, 
or  water  barometer,  and  renders  the  whole  column  from  A loS 
effectual ; as  we  shall  see  in  our  view  of  the  operation. 

The  Operation.— Let  us  suppose  the  lower  bar  K V of  the 
tumbler  to  be  horizontal,  and  the  rod  P O so  situated,  as  that 
the  plugs  or  leaden  pistons  1)  and  E shall  lie  opposite  to  each 
other,  and  stop  the  waterways  C and  F.  In  this  state  of  the 
engine,  though  each  of  these  pistons  is  pressed  by  a force 
equivalent  to  more  than  a thousand  pounds,  they  will  remain 
motionless,  because  these  actions  being  contrary  to  each  other, 
they  arc  constantly  in  cquitibrio.  The  great  piston  H being 
here  shewn,  as  at  the  bottom  of  its  cylinder,  the  tumbler  is  to 
be  thrown  by  hand  into  the  position  here  delineated.  Its  action 
upon  OP,  and  consequently  upon  the  wheel  Q,  draws  up  the 
plug  I),  and  depresses  E,  so  that  the  water-way  G becomes  open 
from  A B,  and  that  of  F to  the  pipe  R ; the  water  consequently 
descends  from  A to  C ; thence  to  G G G,  until  it  acts  beneath 
the  piston  if.  This  pressure  raises  the  piston,  and  if  there  be 
any  water  above  the  piston,  it  causes  it  to  rise  and  pass  through 
F into  R,  During  the  rise  of  the  piston  (which  carries  the  pit 
rod  M N along  with  it,)  a sliding  block  of  wood  I,  fixed  to  this 
rod,  is  brought  into  contact  with  the  tail  K of  the  tumbler,  and 
raises  it  to  the  horizontal  posilion,  beyond  which  it  oversets  by 
the  acquired  motion  of  tbe  weight  L. 

The  mere  rise  of  the  piston,  if  there  were  no  additional  motion 
in  the  tumbler,  would  only  bring  the  two  plugs  J>  and  E to  the 
position  of  rest,  namely,  to  close  G and  F,  and  then  the  engine 
would  stop ; but  the  fall  of  the  tumbler  carries  the  plug  D 
downwards  quite  clear  of  the  hole  F,  and  the  other  plug  E 
upwards,  quite  clear  of  the  hole  G.  These  motions  require  no 
consumption  of  power,  because  the  plugs  arc  in  cquitibrio,  as 
w as  just  observed.  «n  this  new  situation,  the  column  A U no 
longer  communicates  with  G,  but  acts  through  F upon  the 
upper  part  of  the  piston  II,  and  depresses  it ; while  the  contents 
of  the  great  cylinder  beneath  that  piston  are  driven  out  through 
G G G.  and  pass  through  the  opening  at  E into  R.  It  may  be 
observed,  that  the  column  which  acts  against  tho  piston  is 
assisted  hy  the  pressure  of  the  atmosphere,  rendered  active  by 
the  column  of  water  hanging  in  R,  to  which  that  assisting  pres- 
sure is  equivalent,  as  has  already  been  noticed. 

When  the  piston  has  descended  through  a certain  length,  (he 
slide  or  block  at  T,  upon  the  piston  rod,  applies  against  the 
tail  K of  the  tumbler,  which  it  depresses,  and  again  oversets  ; 
producing  once  more  the  position  of  the  plugs  D E,  hero  deli- 
neated. and  the  consequent  ascent  of  the  great  piston  H,  as 
before  described.  The  ascent  produces  its  formereffect  on  the 
tumbler  aud  plugs;  and  in  this  manner  it  is  evident,  that  the 
alterations  will  go  on  without  limit;  or  until  the  manager  shall 
think  fit  to  place  tho  tumbler  and  plugs  D E in  the  positions  of 
rt-si ; namely,  so  as  to  stop  the  passages  F and  G.  Tho  length 
of  the  stroko  may  be  varied  by  altering  the  position  of  tho 
pieces  T and  I,  which  will  shorten  the  stroke  the  nearer  they 
ure  together;  as  in  that  case,  they  will  sooner  alternate  upon 
the  tall  K.  As  tho  sndden  stoppage  of  the  descent  of  the 
column  A U,  at  tho  instant  when  the  two  plugs  were  both  in  the 
waterway,  might  jar  and  shake  the  apparatus,  those  plugs  are 


made  half  an  inch  shorter  than  the  depth  of  the  side  boles  ; so 
that  in  that  case,  the  water  can  escape  directly  through  both 
tlic  small  cylinders  to  it.  This  gives  a moment  of  time  for  the 
generation  of  the  contrary  motion  in  the  piston  and  the  water 
InCGO,  and  greatly  deadens  the  concussion,  which  might 
else  be  produced. 

Some  former  attempts  to  make  pressure  engines  upon  the 
principle  of  the  steam-engine,  have  failed  ; because  water,  not 
being  elastic,  could  not  be  made  to  carry  the  piston  onwards  a 
little,  so  ns  completely  to  shut  one  set  of  valves  and  open 
another.  In  the  present  judicious  construction,  the  tumbler 
performs  the  office  of  the  expansive  force  of  steam  at  live  end 
of  the  stroke. 


Mr.  Boswell  suggests,  as  a considerable  improvement,  that 
the  action  of  this  engine  should  be  made  clastic  by  the  addition 
of  an  air-chamber,  on  the  same  principle  as  that  nsed  in  firc- 
engincs;  this,  he  thinks,  might  be  best  effected  by  making  the 
piston  hollow,  with  a small  orifice  in  the  bottom,  and  of  a larger 
size,  to  serve  for  this  purpose,  as  the  spring  of  the  air  would 
then  act  both  on  the  upward  and  downward  pressure  of  the 
water. 

Pressure,  in  Physics,  is  properly  the  action  of  a body,  which 
makes  a continual  effort  or  endeavour  to  move  another  body  ou 
which  it  rests  ; such  as  iho  action  of  a heavy  body  supported 
by  a horizontal  table,  and  is  thus  distinguished  from  percus- 
sion or  momentary  forre  of  action.  Since  action  and  reaction 
are  equal  and  contrary,  it  is  obvious  that  pressure  equally 
relates  to  both  bodies,  rtx.  the  one  which  presses,  and  that 
which  receives  tbe  pressure.  Sec  n few  remarks  on  the  dif- 
ference between  percussion  and  pressure,  under  the  article 
Percussion. 

Pressure  of  Fluids,  is  of  two  kinds,  vix.  of  elastic  and  non- 
elAstic  fluids. 

Pressure  of  Xon-rlastic  Fluids.  The  upper  surface  of  a 
homogeneous  heavy  fluid  in  any  vessel,  or  any  system  of  com- 
municating vessels,  is  horizontal. 


Fig.  1. 


This  is  a matter  of 
universal  experience; 
and,  as  it  is  easily  ob- 
served, may  be  taken 
for  ilia  distinguishing 
property  of  fluids. 
Thus,  if  A BCD  K F, 
fig.  I,  be  a vessel  in 
which  the  branches 
CD  H.  EFG,  have  a 
free  communication 
with  the  part  A B ; 
then  if  water,  or  mer- 
cury, or  wine,  or  any 
other  fluid  commonly 
reckoned  non-elastic, 
be  poured  in  either  at 
A,  C,  or  JB,  and  when 
the  whole  is  at  rest, 
tbe  surface  of  the  fluid 
stands  at  I K in  the  larger  trunk  ; if  the  line  L I K M be  drawn 
parallel  lo  the  horizon,  the  surface  of  the  fluid  will  stand  at  L 
in  the  branoh  E F,  and  at  M in  the  branch  C D ; and  this  what, 
ever  sre  the  inclinations  of  those  branches,  or  the  angles  at  F 
and  D,  G and  H. 

This  is  usually  explained  by  say  ing,  that  since  tbe  parts  of 
a fluid  nre  easily  moveable  in  any  direction,  tbe  higher  parti- 
cles vw ill  descend,  by  reason  of  their  superior  gravity,  and  raise 
the  lower  parts  till  tho  whole  comes  to  icst  in  a horizontal 
plane.  Now,  what  is  called  the  horizontal  plane  is,  in  fact,  a 
portion  of  a spherical  surface,  w hose  centre  is  the  centre  of  the 
earth:  hence  it  will  follow,  that  if  a fluid  gravitate  towards 
any  centre,  it  will  dispose  itself  into  a spherical  figure,  the  cen- 
tre of  which  is  the  centre  of  force. 

Prop.  If  a fluid,  considered  without  weight,  is  contained  in 
any  vessel  whatever,  and,  an  orifice  being  made  in  the  vessel, 
any  pressure  whatever  he  applied  thereto,  that  pressure  will  bo 
distributed  equally  in  all  directions. 

Through  any  point  N,  fig.  1,  taken  at  pleasure  below  the  sur- 
face of  the  fluid  LIKM,  imagine  tbe  horizontal  plane  PNOQ 
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to  pass.  It  is  obvious,  the  weight  of  the  fluid  contained  in  the 
vessel  beiow  PNO  Q,  contributes  nothing  to  the  support  of 
the  columns  L P,  I O,  Si  Q,  so  that  the  equilibrium  would  obtain 
in  like  manner,  if  the  fluid  contained  in  that  part  of  the  vessel 
below  PNOQhad  lost  its  weight  entirely.  We  mo there- 
fore regard  this  fluid  as  being  solely  a mean  of  communication 
between  the  columns  LP,  1 1),  MQ;  in  such  manner  that  it 
will  transmit  tho  pressure  resulting  from  tho  columns  LP, 
M Q,  to  the  column  It),  and  reciprocally.  If  now,  instead  of 
the  columns  L P,  I O,  M Q.  of  the  fluid,  pistons  were  applied 
to  the  surfaces  P,  N,  O,  and  Q,  and  were  separately  urged  by 
pressures  respectively  equal  to  the  pressure*  of  the  columns 
L P,  10,  M Q,  the  equilibrium  would  manifestly  obtain  in  like 
manner.  Or  if  a pressure,  equal  that  of  tho  column  M Q,  bo 
applied  at  Q,  w hile  the  columns  L P,  1 O,  remain,  the  equili- 
brium will  still  obtain  ; and  this,  whatever  arc  the  directions  of 
the  several  branches,  and  their  sinuosities  at  D,  F,  Ac.  whence 
the  proposition  is  evident. 

Cor.  1.  Not  only  is  the  pressure  transmitted  equally  in  all 
directions,  but  it  acts  perpendicularly  upon  every  point  of  the 
surface  of  the  vessel  which  contains  the  fluid. 

For,  if  the  pressure  which  acts  upon  the  surface  were  not 
exerted  perpendicularly,  it  is  easy  to  see  that  it  could  not  be 
entirely  annihilated  by  the  reaction  of  that  surface  ; the  surplus 
force  would,  therefore,  occasion  fresh  action  upon  (he  particles 
of  the  fluid,  which  must  be  transmitted  in  all  directions,  and 
oecasiou  a motion  in  the  fluid  ; that  is,  the  fluid  could  not  be 
at  rest  in  the  vessel,  which  is  contrary  to  experience. 

Cor.  2.  Hence  also,  if  the  parts  of  a fluid,  contained  in  any 
vessel  ABC  D,  open  towards  tho  part  A B,  are  solicited 
by  any  forces  whatever,  and  remain,  notwithstanding,  in  eqoi- 
librio,  these  forces  must  be  perpendicular  to  the  surface  A B. 
For  the  equilibrium  would  obtain,  if  a cover  or  a piston  of  the 
same  figure  as  the  surface  A U,  were  applied  to  it ; and  it  is 
manifest,  that  in  this  case,  the  forces  which  act  at  the  surface, 
or  their  resultant,  must  be  perpendicular  to  that  surface. 

Cor.  3.  If,  therefore,  the  forces  which  act  upon  the  particles 
of  the  fluid  are  those  of  gravity,  the  direction  of  gravity  is  per- 
pendicular to  the  surface  of  a tranquil  fluid  ; consequently,  the 
surface  of  a heavy  fluid,  to  be  in  equilibrio,  must  be  horizontal, 
whatever  may  be  the  figure  of  the  vessel  in  which  it  is  contained. 

Cor.  4.  If  a vessel,  as  A B C P, 
closed  throughout,  except  a small 
orifice  O,  is  full  of  a fluid  w ithout 
weight,  then  if  any  pressure  be  ap-  A 
plied  at  O,  the  resulting  pressure 
on  the  plane  surface  nr  bottom  C D, 
will  neither  depend  upon  tho  quan- 
tity of  fluid  in  the  vessel,  nor  on  its 
shape;  but  since  the  pressure  ap- 
plied at  O.  is  transmitted  equally  in 
all  directions,  the  actual  pressure 
upon  C O will  he  to  the  pressure  at 
O,  as  the  area  of  C D is  to  that  of 
the  orifice. 

Cor.  6.  In  the  same  manner  will  the  pressure  applied  at  O 
be  exerted  in  raising  the  top  A B of  the  vessel ; so  that  if  the 
top  be  a plane,  of  which  O forms  a part,  the  vertical  pressnre 
tending  to  force  A B upwards,  will  bn  to  the  force  applied  at  O, 
as  tho  surface  A B to  the  area  O.  See  Htpkostatic  Bellows. 

Prop.  The  pressure  of  a fluid  on  the  horizontal  base  of  a 
vessel  in  which  it  is  contained,  is  ns  the  base  and  perpendicular 
altitude,  whatever  be  the  figure  of  the  vessel  that  contains  it; 
the  upper  surface  of  the  fluid  being  supposed  horizontal. 


Let  any  horizontal  plane,  G II,  he  supposed  drawn,  and  con- 
ceive the  fluid  contained  in  the  part  G C 1)  H of  the  vessel  to 
he  void  of  weight ; then,  as  it  is  evident,  from  cor.  3 of  the 
foregoing  proposition,  that  any  vertical  filament  whatever,  El 
of  the  heavy  fluid  A I)  H G,  exerts  at  tho  point  I a pressure, 


which  is  distributed  equally  through  the  fluid  GCDH;  and 
that  this  pressure  nets  equally  upwards  to  oppose  the  action  of 
each  of  tho  other  filaments  which  stand  vertically  above  G II ; 
therefore,  the  filament  El  nlone  keeps  in  equilibria  all  the 
other  filaments  of  the  mass  A O H B;  consequently,  the  mass 
GCDH  being  still  supposed  without  weight,  there  will  not 
result  any  other  pressure  on  the  bottom  C I)  than  that  of  a 
single  filament  El;  which,  being  transmitted  equally  to  all  the 
points  of  C D,  will  make  the  pressure  upon  C I)  to  that  upon 
the  base  I of  the  filament  E I,  as  the  area  of  C I)  to  the  area  I. 
If,  therefore,  we  imagine  a heavy  fluid  contained  in  A C D B, 
to  be  divided  into  horizontal  laminae,  the  upper  lamina 
will  communicate  to  the  bottom  C I),  no  other  action  than 
would  be  communicated  by  the  single  filament  a b ; mid  the 
same  thing  obtaining  with  respect  to 
A r.  o v ii  each  lamina,  the  bottom  therefore  is 
L pressed  in  the  same  degree  as  it  would 
' * be  by  the  combined  operation  of  the 
''jC  filament!  ab,b r.erf,  &c.  Whence,  ns 
this  pleasure  is  transmitted  equally  to 
all  points  of  C D,  it  will  be  equal  to 
c e o the  product  of  C D into  the  sum  of  the 
pressures  which  the  filaments  a b,  b c, 
erf,  arc  capable  of  exercising  on  the  same  point,  or  it  will  be 
proportional  to  C K x [a  6 -f  b c -f  t rf  Ac.).— Gregory's 
Mechanics,  article  3d4,  he. 

Centre  of  Pressure,  See  Centre. 

PREVARICATION,  in  the  Civil  Law,  is  where  the  informer 
colludes  with  tho  defendants,  and  so  makes  only  a sham  pro- 
secution. 

PREVENTER,  in  naval  language,  an  additional  rope  em- 
ployed at  times  to  support  any  other,  when  the  latter  suffers 
an  unusual  strain,  particularly  in  a strong  gale  of  wind.  Pre- 
venter-brace , a temporary  brace,  fixed  occasionally  to  succour 
the  main  or  fore  yard,  or  to  supply  tho  place  of  the  usual 
braces,  in  the  event  of  their  being  shot  away  in  action.  Pre- 
venter-stay, is  a smaller  stay,  fixed  above  the  standing  one, 
and  serves  to  relieve  tho  latter,  or  to  supply  its  place.  Pre- 
venter-shrourfs,  are  applied  to  serve  the  same  purposes. 

PRICE.  Da.  Rich  a all,  a celebrated  English  mathematician, 
fellow  of  the  Royal  Society,  and  of  the  Academy  of  Sciences, 
New  England,  was  born  at  Tynton,  in  Glamorganshire,  in 
1723,  and  died  in  London,  in  1701,  in  bis  sixty-eighth  year. 

PRICK,  in  seafaring  language,  is  a term  applied  to  a roll  of 
small  rope,  Ac.  as  a prick  of  spun  yarn,  a prick  of  tobacco. 

PRICKING,  in  the  sea  language,  is  to  make  a point  on  the 
plan  or  chart,  near  about  where,  the  ship  then  is,  or  is  to  be  at 
such  a time,  in  order  to  find  the  come  tht-y  are  to  steer. 

Prickinu  a Chart,  the  act  of  tracing  a ship’s  course 
upon  a marine  chart,  by  the  help  of  a scolc  and  compasses,  so 
as  to  discover  her  present  situation.  Pricking  a Sad,  is  the 
running  a middle  scam  between  the  two  seams  which  unite 
every  cloth  of  a sail  to  the  next  adjoining,  and  is  rarely  per- 
formed till  the  sails  have  been  worn  some  time. 

PRIMELY  I. E,  among  Physicians,  denote  the  whole  alimen- 
tary duct ; including  the  oesophagus,  stomach,  and  intestines, 
with  their  appendages. 

PRIMARY  ROCKS,  arc  so  called  by  the  Wernerian*, 
because  therein  no  organic  remains  have  been  found,  hence  it 
is  supposed  they  were  formed  prior  to  the  creation  of  animals 
or  vegetables-  The  arc  extremely  hard,  and  their  substances 
are  pure  crystallized  matter,  in  large  vertical  mass''!,  more  or 
less  inclined  to  the  horizon,  nnd  without  fragment!,  or  other 
rocks.  They  form  tho  lowest  part  of  the  earth’s  surface  with 
which  wc  are  acquainted  ; nnd  not  only  constitute  the  foun- 
dation on  which  the  other  rocks  rest,  but  in  many  situations 
pierce  through  the  incumbent  rocks  and  strata,  nnd  form  the 
highest  mountains  in  alpine  districts. 

Primary  Planets,  are  such  as  revolve  about  the  sun  as  a 
centre;  such  are  Mercury,  Venus,  Terra  the  Earth,  Mars, 
Vesta,  Juno,  Pallas,  Ceres,  Jupiter,  Saturn,  and  Uranus  or  tho 
Georgium  Sidus;  being  thus  called  in  contradistinction  to  the 
secondary  planets  or  satellites,  which  revolve  about  their  re- 
spective primaries.  Set  Pl.ANET. 

PRIMALTES.in  Natural  History,  the  first  order  of  mamma- 
lia in  the  Liumean  system.  The  animals  in  this  order  nic  fur- 
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nishoil  with  fore-teeth  or  cutting  teeth : the  four  ahovo  arc 
parallel ; two  breasts  on  the  chests.  There  arc  four  genera,  ru. 
Homo,  Lemur,  Simia,  Vcspci  tilio. 

PRIMING,  or  Prime  of  a Gun,  is  the  gunpowder  put  into 
the  pan  or  touch-bole  of  a piece  to  give  it  fire  thereby  ; and 
this  is  the  last  thing  done  in  (‘barging.  For  pieces  of  ordnance 
they  have  a pointed  iron  rod,  to  pierce  the  cartridge  through 
the  touch-hole,  called  primer  or  priming-iron. 

PRIME  Numbers,  arc  those  which  have  no  divisors,  or  which 
cannot  be  divided  into  any  number  of  equal  integral  parts,  less 
than  the  number  of  units  of  which  they  arc  composed  ; such  as 
■2,  3,  5,  7,  11,  13,  17,  fee.  These  numbers  have  formed  a sub- 
ject of  investigation  and  inquiry  from  the  earliest  date  down 
to  the  present  day  ; and  a rule  for  Ending  them  is  still  amongst 
the  desiderata  of  mathematicians.  The  method  of  finding  a 
prime  number  beyond  a certain  limit,  by  a direct  process,  is 
considered  one  of  the  most  difficult  problems  in  tbe  theory  of 
uumbers  ; which,  like  the  quadrature  of  tbe  circle,  the  trisec- 
tion of  an  angle,  and  the  duplication  of  the  cube,  have  engaged 
the  attention  of  many  able  mathematicians,  but  without  arriv- 
ing at  any  satisfactory  result. 

Prime  Vertical,  is  that  vertical  circle,  or  azimuth,  which  is 
perpendicular  to  the  meridian,  and  passes  through  the  east 
nud  west  points  of  the  horizon. 

Prime  Vertical*,  in  Dialling,  or  Prime  Vertical  Dials,  are 
those  that  are  projected  on  the  plane  of  the  prime  vertical  cir- 
cle, or  on  a plane  parallel  to  it.  These  aro  otherwise  called 
direct,  erect,  north,  or  south  dials. 

Puime  of  the  Moon , is  the  new  moon  at  her  first  appearance, 
for  about  three  days  after  her  change.  It  means  also  the 
Golden  Xumbrr,  which  see. 

PRIMULA  Officinalis.  (The  Cowslip.)  The  flowers  ap- 
pear in  April ; they  have  a pleasant  sweet  smell,  and  a sub- 
acrid,  bitterish,  subastringent  taste.  An  infusion  of  them,  used 
as  tea,  is  recommended  as  a mild  corroborant  in  nervous  com- 
plaints. A strong  infusion  of  them,  with  a proper  quantity  of' 
sugar,  forms  an  ngreeble  syrup,  which  for  a long  time  main- 
tained a place  in  the  shops.  liy  boiling,  even  for  a little  time, 
their  fine  flavour  is  destroyed.  A wine  is  also  made  of  the 
flowers,  which  is  given  as  an  opiate. 

PRlSfUM  Mobile,  in  the  Ptolemaic  Astronomy,  the  ninth 
or  highest  sphere  of  the  heavens,  whose  centre  is  that  of  the 
world,  and  in  comparison  of  which  the  earth  is  but  a point. 
This  the  ancients  supposed  to  contain  all  other  spheres  within 
it.  and  to  give  motion  to  them,  turning  itself,  and  all  of  them, 
quite  round  in  twenty-four  hours. 

PRINCE,  a person  invested  with  the  supreme  command  of 
a state. 

Prince's  Metal,  a mixture  of  copper  and  zinc,  in  imitation 
of  gold. 

PRINCIPAL,  in  Arithmetic  or  in  Commerce,  is  the  snm 
lent  upon  interest, either  simple  or  compound.  See  Interest. 

Principal  and  Accessary,  in  Criminal  Law,  principal  is 
1 ho  person  who  himself  commits  the  oflTence.  An  accessary  is 
a person  nlio  participates  by  advice,  command,  or  concealment. 
There  arc  two  kinds  of  accessaries ; before  tho  fact,  and  after 
it  The  first  is  he  who  commands  or  procures  another  to  com- 
mit felony,  and  is  not  present  himself;  for  if  be  be  present,  he  is 
a principal.  Tho  second  is  lie  who  receives,  assists,  or  com- 
forts any  man  that  has  done  murder  or  felony,  whereof  he  has 
knowledge.  A man  may  be  accessary  to  an  accessary,  by 
aiding,  receiving,  Ike.  an  accessary  in  felony.  An  necessary  in 
felony  before  the  fact,  shall  have  judgment  of  life  and  member, 
as  well  as  the  principal  who  did  the  felony:  but  not  till  the 
principal  be  first  attainted,  and  convicted  or  outlawed  thereon, 
where  the  principal  is  pardoned  w ithout  attainder,  the  acces- 
sary cannot  be  arraigned ; it  being  a maxim  in  law,  Ubi  non  est 
principalis,  non  potest  esse  accessorius.  llut  if  the  principal 
he  pardoned,  or  have  his  clergy  after  attainder,  the  accessary 
shall  be  arraigned.  4 and  6 \V.  and  M.  cap  4;  and  by  stat. 

1 Anne,  rap.  9,  it  is  enacted,  that  where  the  principal  is  con- 
victed of  felony,  or  stands  mute  or  challenges  above  twenty 
of  the  jury,  it  shall  be  lawful  to  proceed  against  the  accessary 
in  the  same  manner  as  if  the  principal  had  been  attainted ; and 
notwithstanding  such  principal  shall  be  admitted  to  his  clergy, 
pardoned  or  delivered  before  attainder.  In  some  cases  also, 


if  the  principal  cannot  be  taken,  then  the  accessary  mav  be 
prosecuted  for  a misdemeanor,  and  punished  by  fine,  imprison- 
ment. Bee.  stat.  ib.  see  stat.  5 Anne,  cap.  31.  In  the  lowest  and 
highest  offences  there  arc  no  accessaries,  but  all  principals:  as 
in  riots,  routs,  forcible  entries,  ami  other  trespasses,  which  are 
the  lowest  offences.  So  also  in  the  highest  offence,  which  is 
according  to  our  law  high  treason,  there  are  no  accessaries, — 
Coke. 

PRINGLE,  Sin  John,  a very  distinguished  physician  and 
philosopher,  was  born  in  Roxburghshire  in  1707,  and  took  his 
degree  of  M.D.  at  Leyden  in  1730;  and  there  published  his 
“ Pissertatio  do  Marcore  Senili."  in  4lo.  In  1760  lie  was 
elected  President  of  the  Royal  Society,  an  honour  which  he 
resigned  in  1778,  and  died  in  178*2. 

PRINT,  the  impression  taken  from  a copper-plate. 

PRINTING,  in  its  general  signification,  is  the  art  of  taking 
impressions  from  characters  or  figures,  moveable  or  immove- 
able, ou  paper,  vellum,  linen,  silk,  &c..  Of  printing,  there  are 
four  kinds ; one.  from  plates  of  copper  or  steel  for  pictures, 
(see  Copperplate  Printing);  another,  from  blocks,  in  which 
birds,  flowers,  &c.  are  cut  for  linen,  (see  Calico  Printing) ; a 
third,  from  solid  metal  pages,  cast  for  the  printing  of  books, 
(see  Stereotype) ; and  finally,  as  of  more  importance  than 
either,  from  moveable  letters,  to  which  the  world  is  so  much 
indebted  for  the  treasures  of  literature  w ith  which  it  is  enriched. 

It  is  somewhat  remarkable,  that  while  tho  art  of  Letterpress 
Printing  has  formed  a new  era  in  the  history  and  character 
of  man,  tho  origin  of  its  invention  is  involved  in  mysterious 
obscurity,  The  primitive  honour  of  having  given  birth  to  this 
sublime  vehicle  of  knowledge,  has  been  claimed  by  Mentz, 
Strasburg,  Harlem,  Dordrecht,  Venice.  Rome,  Florence,  Basle, 
and  Augsburg.  Harlem,  Mentz,  and  Strasburg  are,  however, 
the  only  places  that  can  advance  formidable  reasons  in  favour 
of  their  respective  claims  ; but  the  decision  of  this  much  dis- 
puted question  lies  not  within  the  province  of  this  work. 

It  is  admitted  by  all  parties,  that  this  important  invention 
took  place  about  the  year  1440,  and  was  brought  to  England  by 
William  Caxton,  who  set  up  his  first  press  in  Westminster 
Abbey,  and  began  to  print  books  soon  after  the  year  1471. 
Since  that  period,  considerable  improvements  have  been  made 
in  various  branches  of  the  art,  but  more  particularly  so  in  the 
construction  of  presses,  the  increase  and  application  of  power, 
the  diminution  of  manual  labour,  and  the  facilities  given  to 
expedition. 

In  the  early  days  of  printing,  tbe  presses  were  invariably 
made  of  wood,  and  in  general  construction  bore  a strong 
resemblance  to  those  now  in  use.  Tbe  representation  of  one 
bearing  the  date  of  1660,  is  now  before  us,  and  its  appearance 
is  not  essentially  different  from  the  improved  wood  press,  in  the 
annexed  figure,  which  we  proceed  to  describe.  See  the  Plate 
Printing  Presses. 

The  body  of  the  press,  fig.  1,  consists  of  two  strong  posts,  b, 
called  the  cheeks,  placed  perpendicular,  and  joined  together  by 
four  horizontal  cross  pieces  ; the  upper  of  these,  a,  is  called 
the  cap,  and  lias  no  office  but  to  retain  the  two  cheeks  at  their 
required  distances,  and  support  the  heads ; the  next  cross 
piece,  c,  is  called  the  head  ; it  is  fitted  by  teoons  at  the  ends 
into  mortises  between  the  checks,  and  these  mortises  are  filled 
up  with  pieces  of  pasteboard  or  soft  wood,  in  such  a manner  as 
to  admit  of  o small  motion  or  yielding.  The  head  is  sustained 
by  two  long  screw-bolts,  which  suspend  it  from  the  cap : in  the 
head  is  fixed  a brass  nut,  containing  a female  screw  or  worm, 
which  is  fastened  in  the  wood  by  two  short  bolts  to  keep  it  up  : 
the  worm  is  adapted  to  rcccivo  the  srrew  by  which  tbe  pres- 
sure is  produced.  The  third  cross  piece,  e,  called  the  shelves, 
or  till,  is  to  guide  and  keep  steady  a part,  i,  called  the  hose,  in 
which  the  spindle  of  Hie  screw  (to  be  spoken  of  hereafter)  is 
enclosed.  The  fourth  cross  plank,/,  called  the  winter,  is  fitted 
between  the  checks  to  bear  tho  carriage  ; it  sustains  the  effort 
of  tho  press  beneath,  as  the  head  does  above,  each  giving  wav 
a little,  the  one  upwards,  the  other  downwards,  to  make  the  pull 
the  easier.  The  spindle,  y.  is  an  upright  piece  of  iron,  pointed 
at  the  lower  end  with  steel,  having  a male  screw  formed  on  its 
upper  end,  which  enters  about  four  inches  into  the  female  screw 
or  worm  fixed  io  the  head:  through  the  eye  of  this  spindlo  is 
fixed  the  bar  or  handle,  A,  by  which  the  pressman  works  the 
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press.  Tlic  platen,  A,  or  surface  which  acts  upon  the  paper 
to  produce  the  impression,  is  suspended  from  the  point  of  the 
spindle  by  means  of  a square  block  or  frame  of  wood,  i,  called 
Ihc  hose,  which  is  Kidded  bypassing  through  the  shrives,  te: 
the  lower  part  of  the  spindle  passes  through  the  hose,  ami  its 

fioint  rests  upon  the  platen  A,  being  received  into  the  plug  Axed 
n a brass  pan  supplied  with  oil,  which  pan  is  fixed  to  an  iron 
plate  let  ioto  the  top  of  the  platen  k.  The  pressman  then,  by 
ulling  the  bar  A.  fixed  in  the  eye  of  the  spindle  g by  an  iron 
ey,  turns  the  spindle,  and  by  means  of  its  screw  pulses  down 
the  platen  upon  the  form  of  types,  which  is  covered  with  the 
paper,  tyropan,  and  its  blankets,  all  these  parts  being  brought 
under  the  platen  by  the  carriage,  when  the  impression  is  to  be 
given.  That  the  platen  may  be  suspended  from  the  spindle, 
and  rise  op  again  with  it,  the  hose,  i,  is  attached  to  the  spindle 
by  the  garter ; this  is  a fillet  of  iron  screwed  to  the  hose,  and 
entering  into  a niek  or  groove  formed  round  the  upper  part  of 
the  spindle;  it  prevents  the  hose  falling  down  on  the  spindle. 
At  each  corner  of  the  lower  pait  of  the  hose  there  ia  an  iron 
hook  fastened,  and  from  these  to  similar  hooks,  fastened  at  each 
corner  of  the  platen  A,  cords  or  packthread  are  looped  to  sus- 
pend the  platen,  and  they  are  exactly  adjusted,  to  bang  tbe 
platen  truly  level. 

The  carriage  I,  which  is  the  other  principal  part  of  the  press, 
is  adapted  in  run  into  the  space  between  the  cheeks  under  tbe 
platen.  It  is  supported  upon  the  ribs  a,  which  are  part  of  a 
horizontal  wooden  frame,  having  its  fore-part  supported  by  a 
wooden  propm,  called  the  fore-stay,  while  the  other  end  rests 
on  the  winter.  On  the  rails  of  Ibis  frame  two  long  iron  bars  or 
ribs  are  nailed,  and  under  the  plank  of  the  carriage  are  nailed 
abort  pieces  of  iron  or  steel,  called  cramp  irons,  which  slide 
upon  the  ribs,  when  the  carriage  is  run  in  or  out,  by  the  follow- 
ing means.  Beneath  the  carriage  is  placed  a small  spindle 
called  the  spit,  with  a double  wheel  formed  in  the  middle  of  it, 
round  which  leather  girths  are  passed  and  fastened,  tbe  oppo- 
site ends  being  nailed  to  each  end  of  the  plank  / of  the  car- 
riage. On  the  extreme  end  of  the  spit  is  fixed  the  handle  or 
rounce  by  which  the  pressman  turns  the  spit,  and  this,  by 
by  means  of  the  wheel  and  straps,  runs  the  carriage  in  or  out 
at  pleasure.  The  carriage  itself  consists  of  a strong  wooden 
plank  /,  upon  which  a square  frame  of  wood  is  fixed,  to  form 
the  coffin  or  cell,  in  which  a marble  or  polished  stone  is  en- 
closed, for  tbe  form  of  the  types  to  be  laid  upon.  To  this 
coffin  are  fastened  leather  stay-girths,  one  to  each  end,  which 
being  at  the  opposite  ends  fastened  to  the  horizontal  frame, 
prevent  tbe  carriage  running  too  far  out,  when  drawn  from 
under  the  platen.  On  the  fore-part  of  the  plank  is  a gallows  r, 
whieh  serves  to  sustain  the  tympans,  when  turned  up  from  olT 
the  form,  on  their  hinges.  The  tympans,  /,  are  square  frames 
covered  with  parchment.  The  frames  are  made  of  three  slips 
of  very  thin  wood,  and  at  the  top  a slip  of  iron,  still  thinner, 
called  a head-band.  The  two  tympans  are  fitted  together  by 
the  frame  of  one  being  smalt  enough  to  lie  within  the  other: 
the  outward  tympan  is  fastened  with  iron  hinges  to  the  coffin. 
Between  the  two  parchments  of  the  tympans  one  or  two  thick- 
nesses of  blankets  are  placed,  which  serve  to  make  the  impres- 
sion of  the  platen  upon  the  surface  of  the  letters  more  equal, 
as  also  to  prevent  tbe  letters  from  being  broken  by  tbe  force  of 
the  press.  The  use  of  tbe  inner  tympan  is,  to  confine  these 
blankets.  The  frisket  t,  is  a square  frame  of  iron,  made  very  thin, 
also  covered  with  paper  or  parchment,  and  fastened  to  the  head- 
band  of  tbe  outer  tympan  by  hinges : it  folds  down  upon  tbe 
tympan,  to  enclose  the  sheet  of  paper  between  them,  the  parch- 
ment or  paper  with  which  the  frisket  is  covered  being  cut  out 
In  the  necessary  places,  that  the  sheet,  when  placed  between 
tbe  tympan  and  frisket,  and  both  together  folded  down  on  the 
form,  may  receive  the  ink  from  the  types  in  the  pages  ; but  the 
frisket  sheet  keeps  the  margins  clean.  The  ty  mpan  and  frisket, 
when  folded  down,  lie  flat  upon  the  form,  and  the  carriage  with 
them  is  run  into  the  press  ; but  when  the  sheet  is  to  be  taken 
out,  the  tympan  is  lifted  up  upon  its  hinges,  and  rests  as  repre- 
sented, in  an  inclined  position  against  the  gallows  r,  before 
mentioned,  at  the  hack  part  of  the  carriage ; then  the  frisket  t 
is  lifted  up  on  its  hinges,  and  sustained  by  a slip  of  wood  ic, 
hanging  from  the  ceiling,  whilst  it  continues  open,  to  take  out 
tbe  printed  sheets  and  pat  ia  others. 

W. 


To  regulate  tbe  margin,  and  make  the  lines  nnd  pages 
answer  each  other  w hen  printed  on  the  opposite  side  of  the 
sheet,  two  iron  points  are  fixed  to  the  middle  of  the  wooden 
sides  of  the  frame  of  the  tympan,  which  make  two  holes  in  the 
sheet.  These  holes  are  placed  on  the  same  pins,  when  the 
sheet  is  returned  for  making  an  impression  on  the  other  side, 
which  is  called  the  reiteration,  and  tbe  pins  are  adjustable,  that 
they  may  make  tbe  impressions  of  the  opposite  sides  exactly 
correspond. 

Tbe  Ink,  when  the  improved  inking  cylinder  is  not  employed, 
is  applied  upon  the  form  by  balls,  which  are  a kind  of  wooden 
cups  with  handles,  the  cavities  of  which  are  filled  with  wool,  or 
hair,  covered  with  prepared  sheep’s  skin  nailed  to  the  wood. 
One  of  these  the  pressman  takes  in  each  hand,  and  applying 
them  on  the  ink-block  u,  to  charge  them  with  ink,  he  works 
them  one  against  the  other,  to  mix  and  distribute  the  ink 
equally;  and,  at  last,  inks  over  the  form,  by  beating  or  dab- 
bing them  several  limes  over  the  wbotc  face  of  it;  this  leaves 
the  form  in  a condition  to  be  passed  under  the  press,  with  the 
moistened  paper  laid  on  it. 

The  taste  for  elegant  typography,  and  the  increased  demand 
for  books  of  every  description,  which  followed  tbe  rapid  exten- 
sion of  arts,  sciences,  and  literature,  throughout  Europe,  soon 
rendered  an  improvement  on  the  printing  press  a desideratum. 
It  was  found  that  the  common  press  was  deficient  in  the  neces- 
sary pewer  to  produce  a sharp  and  beautiful  impression  from  the 
types.  Besides  this  deficiency  of  power,  which  rendered  the 
pressmen's  operations  very  laborious,  another  was,  that  only 
the  half  of  the  sheet  could  be  printed  at  a time.  Among  the 
first  attempts  to  remedy  these  defects,  was  an  improvement 
made  in  France.  It  consisted  of  a woodcu  press  of  the  com- 
mon construction,  having  a platen  formed  of  iron,  instead  o* 
wood,  and  made  sufficiently  large  to  print  Ihn  whole  side  of  a 
sheet  of  paper  at  once.  The  under  surface  of  this  plate  was 
covered  with  brass.  The  screw,  or  spindle,  instead  of  being 
turned  by  the  bar,  or  lever,  in  tbe  usual  manner,  was  connected 
by  rods,  with  a strong  lever  plaeed  at  the  side  of  the  press,  and 
was  worked  by  tbe  application  of  both  bands  to  the  lever  to 
bring  it  down  nearly  in  tbe  same  way  as  when  working  the 
lever  of  a common  pump.  Though  additional  power  was  then 
procured,  the  exertion  required  from  the  pressmen  was  too 
great,  to  briog  this  press  into  general  use-  A patent  was  taken 
out  in  the  year  1796,  by  Mr.  Prosser,  of  London,  for  an  im- 
provement in  Ihc  printing  press,  which  consisted  chiefly  in  a 
mode  of  increasing  tbe  power,  by  the  addition  of  a spring  be- 
tween the  cap  and  head,  to  resist  the  pressure  upwards,  and  a 
similar  one  under  the  lower  board  or  wiuter,  to  resist  the  pres- 
sure downwards. 

Another  improvement  adapted  to  the  common  press,  was 
made  by  Mr.  Roworlh,  a printer  in  London,  and  was  found  to 
be  successful  in  practice.  For  the  screw,  he  substituted  a plain 
vertical  spindle,  furnished  with  a bar,  hose,  &c.  ns  in  the  com- 
mon press  ; but  tbe  upper  part,  where  the  thread  of  the  screw  is 
usually  cut,  was  a plain  cylinder,  fitted  into  a socket  in  the 
head  of  the  press.  Upon  the  upper  end  of  the  spindle,  just 
beneath  the  head,  a short  cross  arm  is  fixed,  w hich  acts  against  a 
circular  inclined  plane,  fixed  under  the  head  of  the  press.  When 
the  bar  or  lever  is  turned,  this  short  arm,  acting  on  the  inclined 
plane,  causes  the  spindle  to  descend  in  the  same  manner  as  the 
screw ; but  with  this  advantage,  that  the  inclined  plane  is 
formed  so  as  to  givo  a rapid  descent  to  the  spindle  when  the 
action  first  begins  ; and  when  tlic  platen  comes  in  contact  with 
the  tympan  and  types,  and  the  pressure  is  begun,  the  plane 
has  a very  slight  inclination,  aud  a power  which  increases  as 
the  resistance  increases. 

Mr.  Brown  or  London,  in  1807,  took  out  a patent  for  im- 
provements in  the  construction  of  a press,  &c.  part  of  w hich  may 
be  applied  to  presses  now  in  common  use.  His  press  was  made 
of  iron,  and  the  pressure  produced  by  a screw,  which  was  put 
in  action  by  a bevel  wheel  aud  pinion.  The  handle  which  put 
these  parts  in  motion,  was  fixed  on  a spindle  or  shaft,  attached 
to  the  side  of  the  press. 

The  most  successful  improvement  on  the  printing  press  was 
made  ahont  this  time  by  the  Inie  Earl  Stanhope,  whose  ginius 
for  mechanics  led  him  to  turn  his  attention  to  (hi-  important 
machine.  The  Stanhope  press  is  formed  of  iron,  at.d  prints  the 
10  E 
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whole  side  of  a sheet  of  paper  at  once.  Tho  most  important 
art  of  the  invention  consists  in  having  obtained.  In  n com* 
ination  of  levers,  the  requisite  degree  01  pressure  without  I lie 
excessive  labour  of  the  cornmou  press,  when*  the  lr»er  or  bar 
is  fixed  on  the  axis  of  the  screw.  A short  lever  is  applied  upon 
the  lop  of  the  screw,  and  is  connected  by  a link  with  the  extre- 
mity of  another  lever,  which  is  fixed  upon  the  lop  of  a spindle 
or  axis  placed  parallel  to  the  screw.  To  the  lower  end  of  this 
spindle,  the  handle  or  lever  for  working  the  press  is  attached  ; 
and  the  relative  position  of  the  levers  is  such,  that  when  the 
pressman  first  pulls  the  liaodle  towards  him,  the  platen  is  moved 
or  brought  down  with  a considerable  velocity  ; but  when  it  ar- 
rives at  the  position  where  the  pressure  is  required,  the  levers 
have  changed  their  position  in  such  a manner  as  to  operate 
upon  the  platen  with  a very  slow  motion,  and  a power  immensely 
great.  This  principle  has  been  employed  with  certain  modifi- 
cations in  almost  every  kind  of  printing-press  that  has  been 
brought  forward  since  the  period  of  Lord  Stanhope’s  invention. 
A view  of  this  press  {see  the  Plate,  fig.  2,)  will  aid  the  reader 
io  forming  an  idea  of  its  construction. 

For  a professed  improvement  upon  tho  Stanhope  press,  a 
patent  was  taken  out  by  M.  dc  Heine  in  1810.  The  principle 
of  this  invention  is  the  application  of  two  sectors,  or  a sector 
and  a cylinder,  or  a sector  and  a roller,  to  move  against  the 
other  by  a single  or  compound  lever.  The  only  material  im- 
provement is  the  substitution  of  a spiral  or  curved  inclined 
plane,  instead  of  the  screw. 

Suinc  improvements  were  also  made  by  Mr.  Keir,  on  the  con- 
struction of  tho  Stanhope  press,  which  have  been  considered  as 
contributing  much  to  its  accurate  working  and  durability.  A 
cylindrical  hole  is  bured  in  the  centre  of  the  press,  into  which 
a cylinder  is  accurately  filled,  with  the  platen  fixed  on  its  lower 
end.  To  prevent  the  cylinder  from  turning  round,  it  is  made 
with  a flat  side,  and  a bar  of  iron,  screwed  aeross  the  two  cheeks, 
bears  against  this  side.  Another  improvement  consists  io  the 
spindle,  to  which  the  handle  is  fixed,  having  a screw  cut  upon 
its  lower  end,  which  is  Gtted  into  a nut,  so  that  when  it  is  turned 
round,  the  spindle  rises  and  falls  a spaco  equal  to  that  passed 
over  by  the  descent  of  the  main  screw  in  the  same  time.  By 
this  means,  the  connecting  lever  always  draws  io  a horizontal 
direction.  In  the  other  presses,  one  end  remains  at  tho  level, 
while  the  other  descends,  which  occasions  the  joints  to  wear 
irregularly. 

Mr.  Brookes,  about  the  same  time,  applied  the  compound 
levers  of  the  Stanhope  press  to  the  common  press  with  great 
guccess.  As  the  wooden  frame  of  the  old  press  is  not  suffi- 
cient to  afford  the  same  resistance  as  those  constructed  of  iron, 
the  power  of  these  presses  is  of  course  much  inferior.  This 
improvement,  however,  has  been  pretty  generally  adopted. 

Mcdburst's  printing  press  is  said  to  excel  in  the  simplicity  of 
its  construction.  Besides  the  merit  it  possesses  in  this  particu- 
lar, and  which  renders  it  cheaper  than  the  Stanhope  press,  it  has. 
perhaps,  a greater  advantage  in  point  of  power.  The  pressure  is 
produced  by  a peculiarly  beautiful  arrangement  of  levers,  dif- 
fering considerably  from  any  thing  hitherto  employed  in  machi- 
nery. This  circumstance  has  led  the  inventor  to  denominate 
his  mechanism  a new  power  in  mechanics. 

This  press  is  similar  to  the  common  one  in  all  its  parts  ; hot 
the  platen  is  made  the  full  size  of  the  sheet,  and,  instead  of  a 
screw,  a plain  spindle  is  employed.  On  the  lower  part  of  the 
spindle  a circular  collar  or  plate  is  fixed,  into  which  the  bar.  or 
lever,  which  forms  the  handle  of  the  press,  is  fastened.  This 
plate  affords  steps  or  cups  for  two  short  iron  rods  or  pins  which 
extend  up  to  the  head,  and  are  there  supported  by  the  points 
of  two  screws  in  the  head,  entering  sockets  cut  out  in  the  pins, 
which  are  mado  of  steel.  When  the  platen  is  up,  these  pins 
stand  in  an  inclined  position  ; hut  when  the  spindle  is  turned 
by  the  lever  or  handle,  the  circular  plate  in  which  the  lower 
end  of  the  pins  rest  turns  round  likewise,  and,  the  upper  end 
remaining  stationary,  they  come  into  a vertical  position.  In 
this  motion,  the  spindle  and  attached  platen  are  forced  to  de- 
scend in  the  same  manner  as  if  a screw  were  employed. 

Ia  1813  Mr.  Ruthven  took  out  a patent  for  a press,  io  which 
the  necessary  power  is  produoed  by  a combination  of  levers 
alone. 

All  the  alterations  or  improvements  hitherto  mentioned, 


retain  the  original  principles  of  placing  the  types  on  a move- 
able  carriage,  where,  after  being  inked,  they  are  passed  under 
the  power  for  producing  the  impression,  and  (hen  returned  ; the 
reverse  of  this  Is  the  construction  of  Kuthven’s  ; and  as  it  is 
from  this  his  decided  poiut  of  excellence  chiefly  arises,  we  shall 
be  a little  particular  in  explaining  it.  When  the  types  on  tho 
moveable  carriage  comes  under  the  pressure,  a horizontal  and 
perpendicular  motion  is  in  action,  which  effectually  prevents 
that  ncceasary  steadiness  requisite  to  produce  a clear  impies- 
sien.  In  Kulhvcn’s  presses,  the  types  are  fixed  on  a stationary 
tablet;  the  upper  surface  is  brought  over  by  the  side  till  it  con- 
nects itself  at  each  end  with  the  parts  under  the  tablet,  which 
consists  of  a combination  of  levers  and  cranks,  that  produce  an 
inconceivable  power,  and  are  so  placed  that  while  the  power  is 
applied  at  each  end,  the  resisting  point  is  up  against  the  under 
surface  of  the  tablet ; by  this  arrangement,  the  horizonal  inotiun 
with  the  types  is  completely  avoided  ; and  a*  the  upper  sur- 
face cannot  come  in  contact  with  the  types  till  in  a situation 
exactly  over  them,  that  point  is  gained  which  has  been  so  long 
desired,  of  the  upper  surface  descending  steadily  on  the  types* 
Another  important  object  is  also  here  attained,  the  power  being 
applied  at  each  end  of  die  upper  surface,  an  equality  of  pressnro 
is  thereby  diffused,  not  to  be  attained  by  any  other  press,  where 
die  power  is  applied  in  the  centre  of  the  upper  surface.  The 
result  arising  from  these  combined  advantages  is  not  only  a 
clearness  of  impression  that  enables  a general  observer  to  dis- 
tinguish the  work  printed  by  them,  but,  a saving  in  the  durabi- 
lity of  the  types,  fiom  the  manner  of  producing  the  impression. 

The  improvement  in  Mr.  Russel's  printing  press  is  derived 
chiefly  from  the  two-fold  application  of  die  principle  which  was 
first  introduced  by  Lord  Stanhope,  and  which  nearly  all  other 
press-makers  have  found  it  advisable  to  adopt,  though  in  varied 
degrees. 

The  Albion  press  by  Mr.  Cope  is  a contrivance  of  considerable 
merit.  Its  power  is  vory  great,  its  aggregate  weight  is  much 
less  than  tunny  others,  and  the  case  with  which  it  may  he  worked 
adds  much  Io  its  importance  and  value  ; but  our  limits  prevent 
us  from  detailing  its  particular  excellencies.  Many  other 
presses  besides  those  we  have  mentioned  have  been  presented 
to  the  public,  of  which  we  cannot  enter  into  even  an  enume- 
ration. There  is,  however,  one,  the  Columbian  press,  which 
from  its  amazing  power,  merits  a particular,  though  brief 
description. 

For  this  press  wc  are  indebted  to  the  ingenuity  and  talent 
of  Mr.  George  Clymer.  of  Philadelphia,  in  North  America,  who, 
after  manufactured  a supply  of  them  for  our  transatlantic 
bieihren,  arrived  in  this  country,  in  1817,  to  introduce  his  press 
tu  the  printers  of  Europe,  which  had  given  such  universal  satis- 
faction to  those  connected  with  the  art  in  that  portion  of  the 
globe.  The  highly  favourable  and  very  flattering  testimonials 
which  Mr.  Clymer  produced  on  his  arrival  in  London,  from  the 
gentlemen  connected  with  the  press  in  different  parts  of  the 
United  States,  where  they  had  been  in  active  operation,  clearly 
evinced  to  the  printers  of  Great  Britain  and  Europe,  that  his 
invention  was  well  deserving  their  countenance  and  encourage- 
ment ; and,  notwithstanding  tjicy  had  presses  not  only  of  the 
Stanhopcan  manufacture,  but  also  of  several  others,  yet  the  pro- 
perties of  Mr.  Clymer’s  Columbian  press,  supported  by  the 
above  testimonials,  was  the  immediate  cause  of  their  introduc- 
tion into  several  of  the  first  houses  in  the  metropolis,  and  many 
of  the  others  soon  followed;  they  were  also  introduced  into 
several  of  the  first  printing-offices  on  the  continent ; and  we 
sincerely  hope  that  Mr.  Clymer  has  been  handsomely  remu- 
nerated from  them  for  his  ingenuity  and  ability.  Of  this  ex- 
traordinary press,  fig.  3,  in  the  Plate,  gives  a faithful  repre- 
sentation ; the  parts  of  which  we  shall  briefly  describe,  to  enable 
pressmen  to  fix  them  up  or  take  them  down,  when  they  require 
either  cleaning  or  removing. 

This  press  is  composed  of  the  following  parts:  the  feet, 
staple,  ribs,  fore  stay,  rounce,  main  lever,  elbow-piecc,  coun- 
terpoise lever,  links,  table,  platen,  piston,  cheek  or  guide 
pieces,  back  bar,  back-return  lever,  shoulder  piece,  bar,  con- 
necting rod,  eagle,  kc. 

Having  brought  the  staple  on  or  near  to  the  spot  on  which 
you  intend  to  fix  the  press,  then  put  the  feet  {as  murked)  into 
their  respective  places,  and  raise  the  staple  upon  them.  The 
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ribs  should  now  bo  screwed  to  the  staple,  and  also  the  teg,  or  t 
fore-stay,  by  which  the  near  end  of  them  is  supported,  but  the  ' 
stay  is  not  fastened  to  the  door.;  at  the  top  of  this  stay  is  n 
projecting  piece  of  iron,  with  a bolster  upon  it,  which  prevents 
the  carriage  from  running  back. 

The  rounce  is  attached  to  the  ribs  by  means  of  caps  and 
bolts,  which  are  fastened  to  the  projections  from  tbc  ribs. 

The  main  lever  must  neat  be  raised  into  its  station  : it  is 
connected  to  tbc  staple  by  a strong  steel  bolt,  which  fits  accord- 
ing to  a small  mark,  and  is  pinned  on  the  other  side,  to  prevent 
its  working  out. 

The  elbow  piece  is  made  in  the  form  of  two  sides  of  a tri- 
angle: it  has  one  square,  and  three  round  boles  through  it; 
that  at  the  angle  is  the  one  which  connects  it  to  the  projecting 
part  of  the  long  side  of  the  staple,  in  which  is  a mortise  to 
receive  it;  this  done,  two  lodes  will  remain  below,  and  tli-  J 
square  one  above ; the  centre  round  hole  receives  the  bolt,  on  | 
each  end  of  which  is  the  lower  part  of  the  links  ; the  lower  bole 
is  for  the  bolt  which  attaches  the  knob  piece  to  the  long  end  of 
the  elbow  piece  : on  the  upper  end  of  the  last  mentioned  is  tbc 
square  bole  for  connecting  the  back-return  lever. 

The  counterpoise  lever  (whereon  stands  the  eagle,  which  ' 
causes  the  return  of  tbc  platen  and  bar)  woiks  on  two  pivots 
on  the  top  of  the  long  side  of  the  staple,  and  rests  upon  a small 
piece  of  wood  in  the  mouth  of  the  dolphin,  on  the  upper  part 
of  the  main  lever.  The  counterpoise  and  main  levers  arc  con- 
nected by  means  of  a short  brass  rod,  with  a hook  at  one  end, 
and  a screw  at  the  other ; the  fornici  tits  into  the  mouth  of  the 
dolphin  at  the  end  of  the  counterpoise  lever,  and  the  latter 
passes  through  a hole  at  the  end  of  tbo  main  lever,  which  is 
drawn  up  by  a nut  on  the  under  side,  and  by  which  nut  the 
main  lever,  and  consequently  the  platen,  are  raised  or  lowered 
at  pleasure,  by  screwing  or  unscrewing  this  nut. 

The  links  tit  on  each  side  of  the  main  lever  and  the  elbow 
piece,  to  which  they  arc  attached  by  means  of  two  steel  holts, 
which  arc  pinned  on  the  opposite  side,  to  prevent  their  working  1 
out;  by  these  links  the  main  lever  is  drawn  down  when  the 
impression  is  taken. 

The  table  is  an  iron  surface  turned  o(T  io  a lathe  to  the 
greatest  exactness,  with  long  cramps  underneath,  which  run  in 
the  ribs,  and  which  act  ns  bearers  to  the  table  when  the  impres- 
aiun  is  taken;  the  girths  from  the  barrel  of  the  rounce  are 
fastened  to  projections  attached  to  the  table  in  the  usual  man- 
ner; corner  irons  are  screwed  on  as  well  as  the  tympan  joints, 
as  before  described. 

The  platen  is  also  turned  off  in  a lathe,  so  as  to  meet  the 
even  surface  of  the  table:  in  the  centre  is  a high  square,  on 
which  the  piston  is  fixed,  with  four  holes  to  receive  the  ends  of 
the  side- headed  screws  which  secure  the  piston  to  the  platen  ; 
ridges  project  from  this  square  to  the  ends,  corners,  and  sides 
of  the  latter,  by  which  it  is  prevented  from  springing  when  the 
pull  is  made ; the  platen  should  now  be  placed  on  the  table 
with  two  pieces  of  wood,  about  letter  height,  underneath  ; the 
four  side-headed  screws  are  next  put  into  their  respective  holes 
in  the  platen  (as  marked,)  and  the  small  w edges  placed  behind 
to  keep  them  in  their  stations  : a square  piece  of  iron,  or  pieces 
of  sheet  iron  or  tin,  are  laid  in  the  centre  of  the  platen  to 
increase  or  reduce  the  power.  The  piston  is  now  lifted  on  the 
small  piece  of  iron  in  the  centre  of  the  platen,  and  the  screws 
passed  through  the  four  holes  in  the  former,  and  the  nuts 
screwed  on,  which  bind  the  piston  and  plan  n together;  care 
should  be  taken  that  the  marked  sides  of  the  platen  and  pis- 
ton are  both  kept  in  the  front.  The  table,  with  the  piston  and 
platen,  is  now  run  to  the  centre  of  the  staple,  which  will  bring 
the  upper  part  of  the  piston  directly  under  the  trunnion  of  the 
main  lever,  which  is  connected  to  the  piston  by  means  of  the 
caps  and  bolts  attached  to  the  latter.  The  platen  must  be 
regulated  by  the  screws  which  secure  the  piston,  when  a form 
is  laid  on. 

The  cheek,  or  guide  pieces,  which  the  angles  of  the  piston 
slide  through,  and  which  keep  the  piston  arid  platen  steady, 
fit  on  two  projections  from  the  insides  of  the  staple,  and  are 
fastened  by  four  bolts  with  outs  and  screws.  The  left-hand 
one  is  tightened  by  means  of  a small  key,  or  wedge,  which 
passes  between  the  projection  from  the  staple  and  the  cheek 
pieces;  on  the  right  hand  one  is  a piece  of  iron  with  a screw 
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through  it,  which  the  elbow  of  the  bar  strikes  against  when  the 
latter  is  brought  down  : this  screw  is  for  the  purpose  of  par- 
tially regulating  the  power. 

The  back  liar  slides  into  two  bevels  on  the  bark  of  the  staple, 
behind  the  main  lever,  which  is  for  the  purpose  of  preventing 
the  staple  from  springing,  when  the  power  is  applied  by  means 
of  the  bar. 

The  back-return  lever  fils  into  the  square  hole  in  the  upper 
angle  of  the  elbow  piece;  it  has  a small  sliding  weight,  which 
acts  a counterpoise  to  the  eagle  on  the  top  lever. 

The  bar,  or  shoulder  piece,  fils  into  two  projections  from  the 
off-side  of  the  staple,  to  which  one  end  is  attached  by  a sled 
bolt,  and  in  the  other  is  a square  hole  made  to  receive  the  end 
of  the  bar,  which  is  pinned  on  the  inside:  the  middloof  the 
shoulder  piece  is  cast  hollow,  to  admit  one  end  of  tbo  connect- 
ing rod,  which  is  attached  by  a small  boh. 

Tbe  connecting  rod  is  made  of  wrought  iron:  one  end  has  an 
eye,  which  fits  between  the  hollow  in  the  middle  of  the  shoulder 
piece,  through  both  of  which  pass  a small  pin  ; the  other  end  is 
tapped,  to  screw  on  the  swivel  attached  to  the  knob  piece,  and 
by  which,  from  the  bar,  the  whole  machine  is  put  into  motion. 
It  should  be  recollected,  that  one  side  of  the  eye  is  filed  away 
to  admit  the  rod  to  vary  a small  degree  from  a right  angle, 
otherwise  it  would  not  meet  the  swivel  attached  to  the  knob 
piece.  To  increase  the  power,  take  out  the  small  bolt  in  the 
middle  of  the  shoulder  piece,  and  turn  the  rod  to  the  light; 
that  is,  take  up  the  screw : to  diminish  it,  turn  the  rod  to  the 
left,  viz.  lengthen  the  rod  by  unscrewing:  the  filed  part  of  the 
eye  must  always  be  kept  downwards. 

Composition  Inking  Unlit. — Having  noticed  the  principal  im- 
provements that  have  been  made  in  printing  presses,  those 
which  have  taken  place  in  tbc  means  of  supplying  the  type  with 
ink  must  not  be  omitted.  Until  of  late,  the  common  pelt 
balls,  consisting  of  sheep  skin  stuffed  with  wool,  and  nailed  to 
the  ball  stock,  were  in  constant  use,  and  in  many  places  their 
services  are  still  retained.  About  the  year  1815  composition 
balls  first  made  their  appearance  at  Weymouth,  being  made  by 
Mr.  B.  Foster,  a compositor,  of  that  place.  At  first  their  intro- 
duction was  much  opposed  by  many  masters  and  pressmen  in 
London,  but  they  have  gradually  gained  ground  and  got  into 
general  use.  These  balls  arc  made  of  molassses,  glue,  and  a 
portion  of  tar,  which  arc  boiled  together  to  a proper  consist- 
ency. It  is  then  poured  on  a piece  of  cloth,  and  when  suffi- 
ciently cold  is  nailed  to  tho  ball-stock  like  tbe  common  sheep 
skin.  Should  these  balls  lie  hard,  when  dirty,  they  may  be 
washed  with  a little  weak  lie,  and  rinsed  w ith  water ; if  soft,  a 
little  ink  may  be  laid  on  them  and  scraped  : but  every  pressman 
must  use  his  own  judgment,  as  variations  will  arise  from  boiling 
and  the  state  of  the  weather. 

When  tho  Times  newspaper  was  first  printed  by  machinery, 
the  power  being  cylindrical,  rollers  were  indispensably  neces- 
sary. These  were  formed  of  the  above  composition,  and  being 
found  to  answer  the  expected  purpose,  in  1810  hand  rollers 
were  introduced  to  the  notice  of  the  pressmen.  These  came  verv 
rapidly  into  use,  and  are  likely  to  continue.  They  arc  coated 
with  the  above  composition,  and  mado  in  tbe  form  represented 
In  fig  4.  They  have  been  foand  admirably  adapted  for  heavy 
forms,  but  not  so  well  for  light  ones,  and  are  subject  to  the 
changes  of  the  weather.  The  inking  frames  or  tables  by  which 
the  rollers  are  supplied  with  ink,  are  constructed  as  represented 
in  fig.  5.  The  whole  is  composed  of  iron,  with  the  cylinder 
turned  off  to  the  greatest  exactness,  under  which  is  a steel  edge 
that  scrapes  the  ink  off  the  cylinder,  to  the  exact  quantity  re- 
quired. This  is  regulated  by  means  of  counterpoise  levers 
that  pass  under  the  table,  on  which  are  hung  two  weights,  to  be 
removed  according  to  the  quantity  required  for  the  work  in 
band.  One  end  of  each  lever  passes  against  the  doctor  or 
regulator.  The  doctor  and  cylinder  are  fixed  so  closely  toge- 
ther that  the  cavity  will  hold  water,  and  consequently  no  ink 
can  escape  more  than  is  actually  wanted.  The  cylinder  has  an 
ornamental  cover,  which  is  always  kept  on,  except  when  a fresh 
supply  of  ink  is  required.  By  this  means  all  dust  and  dirt  is 
kept  from  the  ink  and  the  cylinder.  The  latter  is  moved  hy 
a small  handle  at  the  end.  The  table  is  turned  off  in  a lathe 
perfectly  true,  the  same  ns  in  the  presses. 

Printing  Machines. — Among  the  numerous  inventions  of  the 
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present  age,  those  of  machine*  for  printing  urc  not  the  least  1 
remarkable.  Prior  to  their  introduction,  the  press  department 
was  one  of  great  labour,  whenever  extraordinary  expedition 
was  reanirco.  This  was  particularly  the  case  with  newspapers, 
of  which,  with  the  utmost  exertion,  scarcely  ever  more  than 
750  copies  could  be  produced  in  an  hour.  The  consequence  was, 
that  in  newspaper  oflices,  where  the  circulation  was  extensive, 
it  was  found  necessary,  in  order  to  get  the  paper  published  in 
time,  to  compose  two  or  more  copies,  so  that  by  going  to  press 
at  the  same  time,  the  demands  o(  the  public  might  be  complied 
with ; thus  occasioning  an  enormous  increase  of  expenditure 
both  in  the  compositors’ and  press  departments.  In  a news- 
paper circulating  seven  or  eight  thousand  copies,  this  expense, 
annually,  could  not  have  been  less  than  £2000;  all  of  which 
has  been  saved  by  the  introduction  of  machines,  which  arc 
worked  by  steam  or  hand. 

The  first  machine  used  in  London  was  made,  we  believe,  by 
two  Saxons,  named  Konig  and  Baur,  in  1814.  This  machine, 
or  one  upon  a similar  principle,  is  now  in  use,  worked  by  steam, 
at  tie  Times' office,  and  there  are  others  in  various  other  offices. 
The  great  expense  of  erecting  machines  worked  by  steam,  led 
to  the  invention  of  others,  which  are  worked  by  hand,  but 
which  have  been  liable  to  many  objections  on  the  score  of  the 
labour  requisite  in  turning  the  wheel,  and  the  injury  to  the 
type.  It  appears,  that  Mr.  Miller,  of  Fleet-street,  after  an  ex- 
penditure of  several  thousand  pounds,  and  the  most  unwearied 
exertions,  has  succeeded  in  producing  a machine  capable  of 
working  2000  sheets  per  hour,  without  any  danger  of  accident, 
and  with  comparatively  little  labour  to  the  persons  employed  ; 
whilst,  from  the  simplicity  of  the  construction,  and  tho  regula- 
rity of  the  action,  the  type  has  not  even  the  ordinary  wear  of 
the  common  printing  press. 

The  machine,  which  appears  in  fig.  0 in  the  engraving,  will 
communicate  to  the  reader  some  idea  of  the  manner  in  which 
the  operation  is  performed A boy  Is  represented  as  laying 
on  A,  the  sheet  of  white  paper,  B is  the  cylinder  which  prints 
the  first  side  of  the  paper,  C intermediate  cylinders  over  which 
the  paper  travels  to  I),  the  cylinder  which  gives  the  final  im- 

riression.  At  B are  the  inking  rollers,  nndcr  which  the  form 
that  is,  the  types)  is  in  the  act  of  passiog ; F is  the  reservoir 
of  ink,  from  which  the  inking  rollers  are  supplied ; G is  the 
form  receiving  the  last  inking  under  the  printing  cylinder.  At 
H,  is  seen  a sheet  just  delivered  into  the  hands  of  another  boy, 
whose  business  it  is  to  keep  the  sheets,  as  they  come  out,  in  a 
heap.  The  lines  at  the  top  of  the  machine  represents  the 
tapes  which  ran  round  the  cylinders  and  socure  the  sheet. 
In  this  curious  process  tho  form  of  types  is  placed  on  a car- 
riage, which  slides  backwards  and  forwards  along  rails  upon 
the  fixed  frame  of  the  machine,  so  as  to  pass  beneath  the  sur- 
face of  the  large  printing  cylinder.  The  blank  sheet  of  paper 
being  laid  on  the  tympan,  is  carried  down  between  rollera  and 
tapes  nndcr  the  cylinder,  which  presses  it  upon  the  form  of 
types,  and  prints  it.  It  is  tbencc  conducted  forwards,  and 
delivered  on  other  tapes  to  the  boy  who  is  stationed  to  receive 
it.  The  tapes  which  carry  the  sheet  of  paper  along  the 
surface  of  the  cylinder,  are  narrow  enough  to  lie  in  the  spaces 
between  the  pages  for  printing  ; they,  therefore,  do  not  prevent 
the  sheet  from  applying  itself  to  the  types,  although  they  pass 
entirely  across  its  surface,  so  as  to  keep  it  in  place.  These 
tapes  are  arranged  over  small  pulleys,  which  can  be  fixed  at 
any  required  distance  apart,  so  as  to  accord  with  the  spaces 
between  the  pages  for  printing  different  kinds  of  work,  such  as 
folios,  qnartos,  octavos,  &c.  The  mode  of  procuring  register 
is  by  points,  which  can  be  moved  with  every  facility  in  any 
direction. 

Tbe  machine  has  two  distinct  sets  of  inking  apparatus,  one 
at  each  end,  being  so  arranged  as  to  furnish  and  distribute 
tbe  ink,  by  means  of  elastic  composition  rollers,  upon  the  form 
of  types,  as  it  moves  backwards  and  forwards  underneath 
them.  The  reservoirs  of  ink  from  which  the  rollers  are  sup- 
plied, are  fixed  on  each  end  of  the  carriage,  near  which  are 
also  other  rollers  to  distribute  the  ink  uniformly  over  tbe  sur- 
face of  tbe  inking  rollers.  The  rollers  being  made  to  pas* 
twice  over  the  types  before  an  impression  is  made  from  them, 
produce  an  effect  in  inking  them,  equivalent  to  what  would  be 
afforded  by  passing  the  common  inking  roller  four  times  over 


them,  which  is  all  that  is  usually  deemed  necessary  to  distri- 
bute the  ink  equally  over  the  types,  so  as  to  render  the  iuiprcs- 
sion  clear  ana  uniform.  The  feeding  roller  is  supplied  with 
ink  by  means  of  a trough  and  regulating  scraper.  While  the 
impression  is  being  produced,  the  receiving  roller  is  brought 
in  contact  with  the  feeding  roller  while  in  motion,  aud  receives 
a sufficient  quantity  of  ink  for  the  next  impression,  while  the 
type  carriage  is  returning  to  its  6rst  position.  The  distributing 
roller,  whilst  revolving,  has,  at  the  same  time,  a lateral  motion 
given  to  it,  in  order  to  distribute  tbe  ink  over  the  whole  sur- 
face of  the  composition  rollers.  The  power  of  the  pressing 
cylinder,  and  of  tbe  inking  roller,  can  be  regulated  and  adjusted 
with  mathematical  accuracy,  so  that  a strong  or  a light  im- 
pression, as  the  nature  of  the  work  may  require,  can  be  given 
with  the  utmost  nicety. 

Several  of  these  printing  machines  are  now  in  constant  use 
in  the  metropolis,  varying  from  each  other  in  some  subordinate 
particulars,  but  all  founded  on  one  common  principle.  Since 
the  first  introduction  of  machines,  they  have  been  considerably 
simplified,  particularly  in  the  complexity  of  their  inking  appa- 
ratus. For  this  we  are  indebted  to  the  genius  of  Messrs. 
Applcgath  and  Cowper,  who  have  produced  a machine  far 
superior  to  that  by  Mr.  Koenig,  and  which  possesses  nothing  in 
common  with  it,  but  the  pressing  cylinders,  the  inking  rollers, 
and  the  tapes  to  hold  the  sheet  of  paper  on  the  cylinders.  The 
Dressing  cylinders  and  inking  rollers  were  first  suggested  by 
Mr.  Nicholson  ; and  tapes  are  similarly  used  in  machines  for 
the  ruling  of  paper  for  account  books.  These  gentlemen,  there- 
fore, though  producing  their  machine  subsequently  to  Mr. 
Koenig,  cannot,  with  justice,  be  accused  of  having,  in  the 
slightest  degree,  infringed  upon  his  invention.  Mr.  Koenig’s 
machine  possessed  originally  tirty  wheels  ; Mrasis.  Applcgath 
and  Cowper’a  but  lirtm  ; and  the  machines  of  the  former  are 
now  almost  entirely  superseded,  even  in  the  office  of  Mr  Bens- 
ley,  the  principal  proprietor  of  Koenig's  patent,  by  tbe  im- 
proved machines  of  Applcgath  and  Cowper. 

PRISM,  in  Geometry,  is  a body,  or  solid,  whose  two  ends 
are  any  plain  figures  which  are  parallel,  equal,  and  similar ; 
and  its  sides  connecting  those  ends  arc  parallelograms.  Hence, 
every  section  parallel  to  the  base,  is  equal  and  similar  to  the 
base ; and  tbe  prism  may  be  considered  as  generated  by  the 
parallel  motion  of  this  plane  figure.  Prisms  receive  particular 
names,  according  to  the  figure  of  their  bases  ; as  a triangular 
prism,  a ttjuare  prism,  a pentagonal  prism,  a hexagonal  prism, 
and  so  on.  And  hence  the  denomination  prism  comprises 
also  the  cube  and  parallelopipedon,  the  former  being  a square 
prism,  and  the  latter  a rectangular  one.  And  even  a cylinder 
may  be  considered  as  a round  prism,  or  one  that  has  an  infinite 
number  of  sides.  Also  a prism  is  said  to  be  regular  or  irregu- 
lar, according  as  the  figure  of  its  end  is  a regular  or  an  irregu- 
lar polygon.  Tbe  axis  of  a prism,  is  the  line  conceived  to  be 
drawn  lengthways  through  the  middle  of  it,  connecting  the 
centre  of  one  end  with  that  of  the  other  end.  Prisms,  again, 
are  either  right  or  oblique.  A right  prism  is  that  whose  sides 
and  its  axis  arc  perpendicular  to  ita  ends,  like  an  upright 
tower.  And  an  oblique  prism,  is  when  the  axis  and  sides  are 
obliquo  to  the  ends;  so  that,  when  set  upon  one  end,  it  in- 
clines on  one  hand  more  than  on  fbo  other  The  principal  pro- 
perties of  prisms  are.  1.  That  ail  prisms  arc  to  one  another  in 
the  ratio  compounded  of  their  bases  and  heights.  2.  Similar 
prisms  are  to  one  another  in  tbe  triplicate  ratio  of  their  like 
sides.  3.  A prism  is  triple  of  a pyramid  of  equal  base  and 
height ; and  the  solid  content  of  a prism  Is  found  by  multiply- 
ing the  base  by  the  perpendicular  height.  4.  The  upright  sur- 
face of  a right  prism  is  equal  to  a rectangle  of  the  same  height, 
and  its  breadth  equal  to  the  perimeter  of  the  base  or  end.  And 
therefore  such  upright  surface  of  a right  prism,  is  found  by 
(miltipl)ing  the  perimeter  of  the  base  by  the  perpendicular 
height.  Also  the  upright  surface  of  an  oblique  prism  is  fonnd 
by  compntinr  those  of  all  its  parallelogram  sides  separately, 
and  adding  them  together.  And  if  to  the  upright  surface  be 
added  the  areas  of  the  two  ends,  the  sum  will  be  tbe  whole 
surface  of  the  prism. 

Prism,  in  Optics,  is  an  instrument  employed  for  shewing  the 
properties  of  snlar  light,  and  consists  merely  of  a triangular 
prism  of  glass,  which  separates  the  rays  of  light  in  their  paa- 
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sage  throQgh  it,  in  consequence  of  the  different  decrees  of 
tefrangibility  that  has  place  in  the  component  part  of  the  same 
ray.  It  is,  for  instance,  by  means  of  this  instrument  that  the 
origin  of  colours  is  shewn  to  he  owing  to  the  composition 
which  takes  place  in  the  rays  of  light,  each  heterogeneous  ray 
Consisting  of  innumerable  rays  of  different  colours.  Thus,  a 
ray  bciug  let  into  a darkened  room, 
through  a small  round  apertme  z, 
and  falling  on  a triangular  glass 
prism  x , i»  by  the  refraction  of  die 
prism  considerably  dilated,  ami  will  r 
exhibit  on  the  opposite  wall  an  ob-  T*'7* 
long  image  alt,  called  a spectrum,  “V 
variously  coloured,  the  extremities 
of  which  arc  bounded  by  semi- 
circles, and  the  sides  rectilinear. 

The  colours  are  commonly  divided  into  seven,  which,  however, 
have  various  shades,  gradually  intermixed  at  their  juncture. 
Their  order,  beginning  from  the  side  of  llic  refracting  angle  of 
the  prism,  is  red,  orange,  yellow,  green,  blue,  purple,  and 
violet.  The  obvious  conclusion  from  this  experiment  is,  that 
the  several  component  parts  of  solar  light  have  different  de- 
grees of  rcfrangihility,  and  that  each  subsequent  ray  in  the 
order  above  mmtioned,  is  more  refrangible  than  the  preceding. 
As  a circular  image  would  bo  depicted  by  the  solar  ray  unre- 
fracted  by  the  prism,  so  each  ray  that  suffers  no  dilation  by  the 
prism  would  mark  out  a circular  image  O.  Hence,  it  appears 
that  the  spectruin  is  composed  of  innumerable  circles  of  differ- 
ent colours.  The  mixture,  therefore,  is  proportionable  to  the 
number  of  circles  mixed  together;  hut  all  such  circles  lie  be- 
tween those  of  two  contingent  circles,  consequently  the  mixture 
is  proportionable  to  the  interval  of  those  centres  ; m.  to  the 
breadth  of  the  spectrum.  Consequently,  if  the  breadth  can  bo 
diminished,  retaining  the  length  of  the  rectilinear  aides,  the 
mixture  will  be  lessened  proportionality ; and  this  is  done  by 
the  following  process : — At  a considerable  distance  from  the 
hole  x,  place  a double  convex 
lens  A B,  whose  focal  length  is 
equal  to  half  that  distance,  and 
plncc  the  prism  x behind  Ihe  ' 
lens  ; then  at  a distance  behind 
the  lens,  equal  to  the  distance 
from  the  hole,  will  be  formed  a 
spectrum,  the  length  of  w hose  ] 
rectilinear  sides  is  the  same  as 
before,  but  its  breadth  much 
less  ; for  tho  undiminished 
breadth  was  equal  to  a line  subtending,  at  the  distance  of  the 
spectrum  from  the  bole,  an  angle  equal  to  the  apparent  diameter 
of  the  sun,  together  with  a line  equal  to  the  diameter  of  the  hole  ; 
but  the  reduced  breadth  is  equal  to  the  diameter  of  the  hole  only  : 
the  image  of  the  hole  formed  by  the  lens,  at  the  distance  of 
double  Its  focal  length,  is  cqunl  to  tho  bole  ; therefore  its  seve- 
ral images,  in  the  different  kinds  of  rays,  arc  equal  to  the  same ; 
c iz.  (he  breadth  of  the  reduced  spectrum  is  equal  to  the  diame- 
ter of  the  hole.  It  is  also  known  from  experiment,  that  a prism 
placed  in  an  horizontal  potftiotl  will  project  the  ray  into  an 
oblong  form,  but  if  another  horizontal  prism  be  applied,  similar 
to  the  former,  to  receive  the  refracted  light  emerging  from  the 
first,  and  having  its  refracting  angle  turned  the  contrary  way 
from  that  of  the  former,  the  light,  after  passing  through  both 
prisms,  will  assume  a circular  form,  as  if  it  had  not  been  at  all 
refracted.  But  if  the  light,  after  emerging  from  the  first  prism 
be  received  on  another  prism,  perpendicular  to  the  former,  it 
will  be  refracted  by  this  into  a position  inclined  to  the  former, 
but  its  breadth  will  remain  the  same.  In  order  now  to  shew 
that  the  different  colours  solfcr  no  manner  of  change  from  any 
number  of  refractions,  let  there  be  placed  close  to  the  prism  a 
perforated  board,  and  let  (he  refracted  light  transmitted  through 
the  hole  be  received  on  another  board  parallel  to  the  former, 
and  likewise  perforated  with  a small  bole;  and  behind  this  hole 
place  another  prism  with  itj  refracting  angle  downwards,  ami 
turn  the  first  prism  slowly  about  its  axis,  and  the  light  will 
then  move  up  and  down  the  second  board ; let  the  different 
colours  be  turned  successively,  and  mark  the  place  of  the  dif- 
ferent coloured  rays  on  the  wall  after  their  refraction  at  the 
86. 


second  prism  : it  will  then  be  found  that  Ihe  red  is  seen  the 
lowest,  and  the  violet  the  highest,  and  the  rest  in  (he  inter- 
mediate space  in  their  order.  From  these  experiments,  aided 
by  some  others  which  our  limits  will  not  admit  of  detailing,  the 
following  conclusions  have  been  drawn,  eir.  The  solar  rays 
may  be  resolved  into  different  coloured  rays  ; these  coloured 
rays  arc  immutable,  either  by  reflection  or  refraction.  That 
from  the  mixture  of  these  coloured  rays  in  due  proportion 
solar  light  may  be  produced  ; and  consequently  that  the  dif- 
ferently coloured  rays  exist  in  solar  light,  though,  when  blended 
together  in  their  natural  proportions,  it  exhibits  no  traces  of 
colour.  Set  Co  lock. 

PRISMOII),  a figure  resembling  a prism. 

PRISON,  a gaol,  or  place  of  confinement. 

PRISTIS,  or  saw-fish,  a genus  of  fi lies  of  the  order  chon- 
dropterigii  : there  arc  five  species. 

PRIVATEER,  a vessel  of  war,  armed  and  equipped  by  par- 
ticular merchants,  and  furnished  with  a military  commission 
from  the  state,  to  cruise  against  and  annoy  the  enemy,  by 
taking,  sinking,  or  burning  their  shipping. 

PRIVILEGE,  in  Law,  some  peculiar  benefit  granted  to  cer- 
tain persons  or  places,  contrary  to  the  usual  course  of  the  law 

PRIVY,  in  Law,  denotes  one  who  is  partaker,  or  has  an 
interest  in  an  affair. 

Privy  Council,  is  the  principal  council  belonging  to  the 
king,  and  is  generally  called  by  way  of  eminence  the  conneil. 
Privy  counsellors  are  made  by  the  king's  nomination,  without 
either  patent  or  grant ; and  on  taking  the  necessary  oaths,  they 
become  immediately  privy  counsellors,  during  the  life  of  (he 
king  that  chooses  them,  hut  subject  to  removal  at  his  discretion : 
uo  convenience  now  arises  from  the  extension  of  the  privy 
council,  as  those  only  attend  who  nrc  especially  summoned  for 
that  particular  occasion. 

Privy  Seal,  is  a seal  that  the  king  uses  to  such  grants,  or 
other  things  as  pass  the  great  seal. 

PRIZE,  a vessel  taken  from  the  enemy.  Vessels  arc  looked 
on  ns  prizes,  if  they  fight  under  any  other  standard  than  that  of 
the  slate  from  which  they  have  their  commission,  if  they  have 
□o  charter-party,  invoice,  or  bill  of  lading,  aboard;  if  loaded 
with  effects  belonging  to  the  king's  enemies,  or  even  contra- 
band goods.  Those  of  the  king's  subjects  recovered  from  the 
enemy,  after  remaining  four-and-twenty-hours  in  their  hands, 
are  deemed  lawful  prize.  Vessels  that  refuse  to  strike  may  he 
constrained  ; and  if  they  make  resistance  and  fight,  become 
lawful  prize  if  taken.  By  atat.  13  Geo.  II.  eh.  4,  judges  and 
officers  failing  of  their  duty  in  respect  to  the  condemnation  of 
prizes,  forfeit  i'.'jOO  with  full  costs  of  suit,  one  moiety  to  the 
king,  and  the  other  to  the  informer. — The  regulations  with 
regard  to  prizes  in  the  royal  navy  arc  as  follow  : I.  When  any 
ship  or  vessel  is  taken  from  the  enemy,  the  hntd.es  nrc  to  be 
immediately  spiked  up,  and  ber'lading  and  furniture  secured 
i from  embezzlement,  till  sentence  is  passed  upon  her  in  some 
\ court  of  admiralty  empowered  to  take  cognizance  of  causes  of 
■ that  uature.  2.  The  captain  is  to  cause  the  officers  of  the  prize 
to  be  examined  : three  or  more  of  the  company,  who  can  (rive 
best  evidence,  to  be  brought  to  the  said  court  of  admiralty, 
together  with  the  charter-parties,  bills  of  lading,  and  other 
ships'  papers  found  on  hoard.  Articles  3 and  4 relate  to  the 
finding  any  of  the  king's  subjects  in  the  prizes.  6.  When  a 
privateer  is  taken,  great  care  is  to  be  had  to  secure  all  the 
ships’  papers,  especially  tho  commission  : but  if  there  be  no 
legal  commission  found  on  board,  then  all  the  prisoners  are  to 
be  carried  before  some  magistrate,  in  order  to  their  being  exa- 
mined and  committed  as  pirates. 

Prize  Money,  the  profits  arising  from  the  sale  of  snch  prize. 
In  ships  of  war,  the  prize  money  is  to  be  divided  among  the 
officers,  seamen,  & e.  as  his  majesty  shall  appoint  by  procla- 
mation ; but  among  privateers,  the  division  is  according  to  the 
agreement  between  the  owners. 

PRIZING,  the  application  of  a lever  to  move  any  weighty 
body,  as  an  anchor,  Bee. 

PROBABILITY  op  an  Event,  in  the  doctrine  of  Chances, 
is  the  ratio  of  the  number  of  chances  by  which  the  event  may 
happen,  to  the  number  by  wliifh  it  may  both  happen  and  fail. 

, So  that,  if  there  be  constituted  a fraction,  of  which  Ihe  nume- 
rator is  tho  number  of  chances  fur  the  events  happening,  and 
> 10  F 
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the  denominator  the  number  for  both  happening  and  failing, 
that  fraction  will  properly  express  the  value  of  the  probability 
of  the  event’*  happening. 

Probability  of  Life.  See  Expectation. 

I*  ROD  ABILITIES,  the  same  as  Chance*. 

PROBATE  of  Wills,  is  the  exhibiting  aud  proving  wills  or 
testaments  before  the  ecclesiastical  judges. 

PROBE,  a surgeon’s  instrument  for  examining  the  circum- 
stances of  wounds,  8tc. 

PROBLEM,  in  Logic,  a proposition  that  neither  appears 
absolutely  true  nor  false,  and  consequently  may  be  asserted 
either  in  the  aflirmative  or  negative. 

Pkoslem,  in  Geometry,  is  a proposition  wherein  some  ope- 
ration or  construction  is  required ; as,  to  divide  a line  or  angle 
erect,  or  let  fall  perpendiculurs. 

Problem,  in  Algebra,  is  a question  or  proposition  which 
requires  some  unknown  truth  to  be  investigated,  and  the  truth 
of  the  discovery  demonstrated. 

PROBOSCIS,  in  Natural  History,  is  the  trunk  or  snout  of 
an  elephant,  and  some  other  beasts  and  insects. 

PROCEDENDO,  is  a writ  which  lies  w here  a cause  is  re- 
moved out  of  an  inferfor  to  a superior  court. 

PROCELLARIA,  the  petrel,  in  Natural  History,  a genus  of 
birds  of  the  order  anscres.  There  aro  twenty-three  species,  of 
which  the  following  are  the  piincipal The  giant  petrel,  more 
lhan  three  feet  long,  and  about  seven  wide.  These  birds  arc 
often  seen  sailing  jost  above  the  water  without  moving  their 
wings  for  a long  time  together,  and  being  particularly  alert  on 
the  approach  of  storms,  often  fill  the  mariners  with  apprehen- 
sion and  alarm.  They  abound  most  in  southrrn  latitudes,  and 
though  their  principal  food  is  fish,  devour  also  the  putrid  car- 
cases of  seals  and  whales. — The  pintado  petrel,  abounds  about 
the  coasts  of  the  Cape  of  (food  Hope.  These  birds  are  about 
the  size  of  the  kittiwakc,  and  are  often  observed  in  such  num- 
bers that  many  hundreds  have  been  taken  in  one  night. — The 
fulmar  petrel  weighs  nearly  a pound  and  a half,  and  is  found 
in  the  northern  coasts  of  this  inland,  and  thence  even  beyond 
Iceland  and  Greenland,  where  the  natives  use  it  for  food,  though 
its  flesh  is  highly  offensive  to  those  not  used  to  it.  The  fat  is 
burnt  in  their  lamps.  These  birds  subsist  chiefly  on  fish,  but 
often  banquet  on  the  carcases  of  whales,  particularly  the  fat 
parts,  wrbich  they  afterwards  eject  from  their  stomachs  into  the 
mouths  of  their  young.  They  often  spurt  it  in  the  faces  of  their 
enemies,  and  exhibit  indeed  no  other  mode  of  resistance.  They 
are  stated  to  lie  so  amazingly  fat.  that,  on  being  passed  through 
the  hands  with  great  compression,  the  fat  flows  off  like  oil. — The 
shear-water  petrel  is  smaller  than  the  last.  These  birds  arc 
found  in  vast  numbers  in  tbc  Orkneys,  where  they  are  highly 
valued  for  their  feathers  as  well  as  flesh. — The  stormy  petrel  is 
of  the  sice  of  a swallow,  and  rarely  seen  but  at  sea ; and  in 
tempestuous  weather  numbers  arc  observed  following,  as  if  for 
shelter,  iu  the  wakes  of  vessels.  They  dive  sometimes  for  half 
:in  hour  together,  and  live  principally  upou  fish,  hat  will  eat  a 
variety  of  offal  thrown  from  ships.  — Iu  the  Ferro  Islands  they 
are  so  astonishingly  fat,  that  the  natives  are  stated  to  use 
them  as  candles,  after  dinwing  a wick  through  their  bodies. 

PROCESS,  in  Law,  is  the  manner  of  proceeding  in  every 
cause,  being  the  writs  and  precepts  that  proceed,  or  go  forth, 
upon  the  original  upon  every  action,  being  cither  civil  or 
criminal. 

PROCLAMATION,  a public  notice  given  of  any  thing  of 
which  the  king  thinks  proper  to  advertise  his  subjects.  . 

PROCTOR,  a person  commissioned  to  manage  another  per- 
son’s cause,  in  any  court  of  the  civil  or  ecclesiastical  law. 

PROCURATOR,  a person  who  has  a charge  committed  to 
him  to  act  for  another. 

PROCYON,  a fixed  star  of  the  second  magnitude  in  the 
constellation  Canis  A finer. 

PROD,  is  a vessel  used  in  the  South  Seas.  This  name, 
which  signifies  flying,  it  has  obtained  on  account  of  the  swift- 
ness with  which  it  snils,  being,  with  a brisk  trade  wind,  near 
twenty  miles  an  hour.  It  is  chiefly  used  by  pirates. 

PRODUCING,  in  Geometry,  signifies  the  drawing  out  a line 
farther  till  it  has  any  assigned  length. 

PRODUCT,  in  Arithmetic  and  Algebra,  (s  the  quantity 
arising  from  the  multiplication  of  Iw o or  more  factors  together. 


PROFILE,  denotes  the  outline  of  a figure,  building,  member 
of  architecture,  fee. 

Profile,  iu  Sculpture  and  Painting,  denotes  a head,  por- 
trait, &c.  when  represented  sideways,  or  in  a side  view. 

PROGRESSION,  an  orderly  advancing  or  proceeding  iu  the 
same  manner,  course,  tenor,  proportion,  &c, 

PROGRESSION,  in  Arithmetic  and  Algebra,  a series  of 
numbers  advancing  or  proceeding  iu  the  same  manner,  or 
according  to  a certain  law,  ltc.~ Progression  is  cither  arith- 
metical, or  geometrical- 

Arithmetical  Proo  ression,  is  a scries  of  three  or  more  quan- 
tities that  have  all  the  same  common  difference  ; as  5,  7,  &c. 
which  have  the  common  difference  2;  and  a,  a -+■  d,  a + 2 d, 
&c.  which  have  all  the  same  difference  d. 

PROHIBITION,  is  a writ  properly  issuing  only  out  of  the 
Court  of  King's  Bench,  being  the  king’s  prerogative  writ;  but, 
for  the  furtherance  of  justice,  it  may  now  also  be  had  in  some 
cases  out  of  the  Court  of  Chancery,  Common  Pleas,  or  Exche- 
quer, directed  to  (he  judge  and  parties  of  a suit  in  an  inferior 
court,  commanding  them  to  cease  from  the  prosecution  thereof, 
upon  a suggestion,  that  cither  the  cases  originally,  or  some 
collateral  matter  arising  therein,  does  not  belong  lo  that  juris- 
diction, but  the  cognizance  of  some  other  court.  Upon  the 
court  being  satisfied,  (bat  the  matter  alleged  by  the  suggestion 
is  sufficient,  the  w rit  of  prohibition  immediately  issues. 

PROJECTILES,  arc  such  bodies  as,  being  put  in  a violent 
motion  by  any  great  force,  are  then  cast  off  or  let  go  from  the 
place  where  they  received  their  quantity  of  motion ; as  a stone 
thrown  from  a sling,  an  arrow  from  a bow,  a bullet  from  a gun, 
&c.  See  Gi  nnery. 

PROJECTION,  in  Mechanics,  the  art  of  giving  a body  its 
projectile  motion.  See  Projectiles. 

Project  ion,  in  Perspective,  denotes  the  appearance  or 
representation  of  an  object  on  tbc  perspective  plane.  See 
Perspective. 

Projection  of  the  Sphere  in  Plano,  is  a representation  of 
the  several  points  or  places  of  the  surface  of  the  sphere,  and  of 
the  circles  described  upon  it,  upon  a transparent  plane  placed 
between  the  eye  and  the  sphere,  or  such  as  they  appear  to  the 
eye  placed  at  a given  distance.  The  principal  use  of  the  pro- 
jection of  the  sphere  is  in  the  construction  of  planispheres, 
maps,  and  charts,  w hich  are  said  to  be  of  this  or  that  projec- 
tion, according  to  the  several  situations  of  the  eye,  and  the 
perspective  plane,  with  regard  to  the  meridians,  parallels,  and 
offier  points  or  places  so  represented.  The  most  usual  pro- 
jection of  maps  of  the  world,  is  that  on  the  plane  of  the  meri- 
dian, which  exhibits  a right  spheie,  the  first  meridian  being  the 
horizon.  The  next  is  that  on  the  plane  of  the  equator,  which 
has  the  pole  in  the  centre,  and  the  meridians  the  radii  of  a cir- 
cle, kr.  The  projection  of  the  sphere  is  usually  divided  into 
orthographic  and  stereographic ; to  which  may  be  added 
gnomonical. 

Orthographic  Projection,  is  that  in  which  the  surface  of  the 
sphere  is  drawn  upon  a plane  cutting  it  in  the  middle;  tho  eye 
being  placed  at  an  infinite  distance  vertically  to  one  of  the 
hemispheres. 

Stenographic  Projection  of  the  Sphere,  is  that  in  which  the 
surface  aud  circles  of  the  sphere  are  drawn  upon  the  plaue  of 
a great  circle,  the  eye  being  in  the  pole  of  that  circle. 

Gnomonical  Projection  of  the  Sphere,  is  that  in  which  the 
surface  of  the  sphere  is  drawn  upon  an  external  plane  com- 
monly touching  it,  tbe  eye  being  at  the  centre  of  the  sphorc. 

PROLATE,  in  Geometry,  a term  applied  to  a spheroid  pro- 
duced by  the  revolution  of  a scmi-cllip.'.is  about  its  transverse 
diameter;  and  is  thus  distinguished  fiom  an  oblate  sphere, 
which  is  produced  by  tbe  revolution  of  the  ellipse  about  its 
conjugate  diameter. 

PROMISE,  is  where,  upon  a valuable  consideration,  per- 
sons bind  themselves  by  words  to  do  or  perform  such  a thing 
agreed  on  : it  is  in  the  nature  of  a verbal  covenant,  and  wants 
only  tho  solemnity  of  writing  and  sealing  to  make  it  absolutely 
the  same.  Yet  for  tho  breach  of  it,  the  remedy  is  different; 
for  instead  of  an  action  of  covenant,  there  lies  only  an  action 
upon  tbe  case,  the  damages  whereof  are  to  bo  estimated  and 
determined  by  the  jury. 

PROMONTORY,  a high  cope,  or  head-land. 
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PRONOUN,  in  Grammar,  a declinable  part  of  speech,  which 
being  put  instead  of  a noun,  points  out  some  person  or  thing. 

PRONUNCIATION,  in  Grammar,  the  manner  of  articulat- 
ing the  words  of  a language. 

PROOF,  the  shewing  or  making  plain  the  truth  of  any  mat- 
ter alleged;  cither  in  giving  evidence  to  a jury  on  a trial,  or 
else  on  interrogatories,  or  by  copies  of  records,  or  exeuiplica- 
tions  of  them. 

PROPORTION,  is  often  confounded  with  ratio;  but  they 
are  quite  different  things.  For,  ratio  is  properly  the  relation 
nf  two  magnitudes  or  quantities  of  one  and  the  same  kind  ; as 
the  ratio  of  4 to  8,  or  15  to  30,  or  of  l to  2,  and  so  implies  or 
respects  only  two  terms  or  things.  But  proportion  respects 
four  terras  or  things,  or  two  ratios  which  have  each  two  terms ; 
though  the  middle  term  may  be  common  to  both  ratios,  and 
then  the  proportion  is  expressed  hy  threo  terms  only,  as  4,  8, 
6-1,  where  4 is  to  8 as  8 to  G4. 

Proportion,  in  Mathematics,  is  an  equality  or  simili- 
tude of  ratio  ; thus,  if  the  ratio  a to  6 is  the  same  ns  that  of  e 


to  d ; that  is,  if  j then  a,  b,  c,  </,  are  in  proportion,  which 


is  denoted  by  placing  the  quantities  thus;  a : b : : e : d,  or 
a : 1 = c : d,  and  is  read  as  a is  to  b,  so  is  c to  d. 

Proportion,  though  sometimes  confounded  with  ratio, 
dillers  from  it  in  this,  that  ratio  has  only  a relation  to  two 
quantities  of  the  same  kind,  whereas  proportion  relates  to  the 
comparison  of  two  such  ratios. — Proportion  differs  also  from 
progression  in  this,  that  in  the  former  it  is  only  required  that 
there  should  he  an  equality  between  the  ratio  of  the  1st  and 
2nd  term,  and  that  of  the  3d  and  1th  ; whereas  to  constitute  a 
progression  there  must  he  the  same  ratio  between  each  two 
adjacent  terms:  these  two  cases,  however,  are  sometimes  dis- 
tinguished by  the  terms  discrete  and  continued  proportion. 

Proportion,  is  also  direct  and  inverse,  or  reciprocal,  otter - 
mate,  &c.  Thus  if  the  ratio  of  a to  b is  equal  to  the  ratio  c to  d. 


then, 


direct a : b 1 1 e : d 

inversion b : u s;  d : e 

alternate a : c s : b : d 

composition a + b : b ::  c + d : d 

conversion  a + b : a : ; r + <f:  e 

....  U — A : « : : c — rf  : r 

d,v,s“,n  la  - ki  b d 


Proportion,  is  again  distinguished  into  arithmetical,  geo- 
metrical, and  harmouical. 

Arithmetical  Proportion,  Is  the  equality  of  two  arithmetical 
ratios  or  differences.  As  in  the  numbers  12.  D.G;  where  ihe 
difference  between  12  and  9,  is  the  same  as  the  difference  be- 
tween 9 and  G,  viz.  3.  And  here  the  sum  of  the  extreme  terms 
is  equal  to  the  sum  of  the  means,  or  to  double  the  single  mean 
when  there  is  hut  one.  Ai  12  + (1  ~ U + 0 r:  18. 

Geometrical  Proportion,  is  the  equality  between  two  geo- 
metrical ratios,  or  between  the  quotients  of  the  terms.  See 
the  preceding  article. 

Harmonical  Proportion,  is  when  tho  first  term  is  to  the 
third,  as  the  difference  between  tho  1st  and  2d  is  to  the  differ- 
ence between  the  2d  and  3d  ; oi  in  four  terms  when  the  1st  is 
to  the  4th,  as  the  difference  between  the  1st  and  2d  is  to  the 
difference  between  the  3d  and  4th ; or  the  reciprocals  of  an 
arithmetical  proportion  are  in  harmonienl  proportion.  As 
6,  4,  3 ; because  G:3::G—  4=2:4  — 3 = I ; or  be- 
cause J,  I,  J.  arc  in  arithmetical  proportion,  making  | + A = I 
4-  £ = Also  the  four  24,  10,  12,  U,  are  ill  harmonical  pro- 
portion, because  24  : 0 : : 8 : 3. 

Compass  of  Proportion,  a name  by  which  the  French,  and 
some  English  authors,  call  the  sector. 

PROPORTIONAL,  relating  to  proportion,  as  proportional 
compasses , ports,  scales,  spiral,  &c.  for  which  see  the  respective 
terms. 

Proportional,  also  denotes  one  of*the  terms  of  a propor- 
tion, which  receives  particular  denominations  according  to  the 
place  it  holds  in  the  proportion,  as  a mean  proportional,  a 
third,  fourth,  he.  proportional. 

Mean  Proportional,  is  the  middle  term  of  three  continued 
geometrical  proportionals.  See  Mean  Proportional. 
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Fourth  Proportional,  is  the  fourth  term  of  a geometrical 
proportioo,  which  is  found  arithmetically  by  dividing  Ihe  pro- 
duct of  the  second  and  third  terms  hy  the  first. 

To  find  a fourth  Proportional  to  three  given  Lines,  A,  B,  C.  — 
From  any  point  D 
draw  two  lines,  mak- 
ing any  angle  G 1>  11. 
. In  these  lines  take 
y v DF  equal  to  the  fust 

' ji  term  A,  J>  E equal  to 

the  second  B,  and  1)  H 
equal  to  the  third  C.  Join  FE,  and  draw  H G phralli 4 to  it, 
and  DG  will  he  tho  fourth  proportional  required.  That  is, 

DF  (A)  : DE(B):  : I)  II  (C)  : DG. 

Third  Proportional,  is  the  third  of  threo  terms  in  con- 
tinued proportion,  and  is  found  arithmetically  by  dividing  the 
square  of  the  second  term  by  the  first. 

To  find  a third  Proportional  to  tiro  given  Lines,  A and  B. — 
From  any  point  C 
draw  two  right  lines, 
tnakinganangle  FCG. 
A __  In  these  lines  take  C E 

equal  to  the  first  term 
A,  and  C G,  C D,  each 
equal  to  the  second 
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term  B.  Join  E D,  and  draw  G F parallel  to  it;  and  C F will 
be  the  third  proportional  required-  That  is, 

C E (A)  : EG  (B)  xx  CD  <B)  : C F. 

To  cut  a Line  in  extreme  and  mean  Propor- 
tion ; that  is.  so  that  the  whole  line  may  be  to 
the  greater  part,  as  the  greater  part  is  to  the 
less. 

Let  A R he  the  given  line,  and  draw  BC 
perpendicular  to  it  and  equal  to  half  of  it. 
From  the  centre  C with  radius  C B describe 
the  circle  DBF;  join  A C,  and  with  A D as 
radius  and  A as  a centre,  describe  the  arc 
D E cutting  A B in  E,  so  shall  the  line  A B be- 
divided  in  extreme  and  mean  proportion  in 
the  point  E. 

PROPOSITION,  in  Logic,  part  of  an  argument  wherein 
some  quality,  either  negative  or  positive,  is  attributed  to  u 
subject. 

PROPOSITION,  in  Mathematics,  is  cither  some  truth 
advanced,  which  is  to  be  demonstrated,  or  some  operation 
proposed,  which  is  to  be  performed  and  shown  to  be  that  which 
was  required.  Being,  in  the  former  case,  called  a theorem, 
and  in  the  latter  a problem. 

PROSODY,  that  part  of  Grammar  which  treats  of  the  quan- 
titles  and  accents  orsyllables,  and  the  manner  of  making  verars. 

PROSOPOPOEIA,  a figure  in  Rhetoric,  whereby  we  raise 
qualities,  or  things  inanimate,  into  persons. 

PROSTHAPHEKESlS,is  the  same  as  the  Equation  of  the 
Centre. 

PROSTYLE,  in  ancient  Architecture,  a range  of  columns  in 
front  nf  n temple. 

PROTEST,  when  one  openly  affirms,  that  he  does  either  not 
at  all,  or  but  conditionally,  j ield  his  consent  to  any  act,  or  unto 
the  proceeding  of  a judge  In  court  wherein  his  jurisdiction  is 
doubtful,  or  to  answer  upon  bis  oath  any  farther  than  by  law 

lie  is  hound. 

Protest,  is  also  that  act  by  which  the  holder  of  a bill  of 
exchange  declares,  that  such  hill  is  dishonoured. 

Protest,  in  naval  language,  an  instrument  drawn  up  in 
writing,  and  attested  before  a justice  of  the  peace  (or  a consul 
or  vice-consul  in  foreign  parts  ) by  the  master  of  a merchant- 
ship  and  a part  of  the  ship’s  crew,  after  the  expiration  of  a 
voyage,  describing  the  severity  of  the  voyage,  whereby  the 
ship  has  suffered,  or  may  suffer,  in  her  hull,  rigging,  or  cargo. 
It  is  chiefly  intended  to  shew  that  such  damages  did  not 
happen  through  any  neglect  or  misconduct  of  the  master  or  his 
officers.  Sec. 

PROTESTANT,  a name  first  given  in  Germany  to  those  who 
adhered  to  the  doctrine  of  Lnthcr;  because  in  1529  they  pro- 
tested against  a decree  of  the  emperor  Charles  V.  and  the  diet 
of  Spires  ; declaring,  that  they  appealed  to  a general  council. 
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TIib  same  name  also  ha*  been  given  lo  those  of  the  sentiments 
of  Calvin,  and  is  now  become  a common  denomination  for  all 
those  of  the  reformed  churches. 

PROTHONOTARY,  a term  which  properly  signifies  first 
notary,  and  which  was  anciently  the  title  of  the  principal  nota- 
ries of  the  emperors  of  Constantinople.  Prothonotary  with  us 
is  used  for  nn  officer  in  the  Courts  of  Kiug’s  Bench  and  Com- 
mon Pleas;  the  former  of  which  courts  has  one,  and  the  latter 
three.  The  prothonotary  of  the  Kind’s  Bench  records  all  civil 
actions  sued  in  that  court,  as  the  clerk  of  the  crown-office  does 
all  criminal  causes.  The  prolbonotaries  of  the  Common  Plea* 
enter  and  enfol  all  declarations,  pleadings,  assizes,  judgments, 
and  actions  ; they  also  make  out  all  judicial  writs,  except  writs  I 
of  habcas-corpus,  and  distringas  jurator,  for  which  there  is  a 
particular  office,  called  the  habeas  corpora  office  ; they  likew  ise 
enter  recognizances  acknowledged,  and  all  common  recoveries ; 
make  exemplification  of  records,  See. 

PROTOXIDE,  in  Chemistry,  a term  used  to  denote  the 
minimum  of  oxidizrment. 

PROTRACTION,  the  same  with  plotting. 

PROTRACTOR,  is  the  name  of  an  instrument  used  for 
protracting  or  laying  down  on  paper  the  angles  of  a field  or 
other  figure.  The  protractor  is  a small  scmieirclc  of  brass,  or 
other  solid  matter,  the  limb  or  circumference  of  which  is  nicely 
divided  into  one  hundred  and  eighty  degrees ; it  serves  not 
only  to  draw  angles  on  paper,  or  any  plane,  hut  also  to  exa- 
mine the  extent  of  those  already  laid  down.  For  this  last  pur- 
pose let  the  small  point  in  the  centre  of  the  protractor  be 
placed  above  the  angular  point,  and  make  the  side  coincide 
with  one  of  the  sides  that  contain  the  angle  proposed ; then  the 
number  of  degrees  cut  off  by  the  other  side,  computing  on  the 
protractor,  will  shew  the  quantity  of  the  angle  that  was  to  be 
measured.  Protractors  are  now  more  usually  made  in  the 
form  of  a parallelogram,  and  properly  graduated  at  tho  upper 
edge. 

PROVIDENCE,  the  conduct  and  direction  of  the  several 
parts  of  the  universe,  by  a superior  intelligent  Bring. 

PROVINCE,  the  circuit  of  an  archbishop's  jurisdiction. 

PROVISO,  in  Law,  a condition  inserted  in  a deed,  upon  the 
observance  whereof  the  validity  of  the  deed  depends. 

PROVOST,  an  officer,  whereof  there  are  divers  kinds,  civil, 
military.  See. 

Provost  of  a city  or  town,  is  the  chief  municipal  magistrate 
in  several  trading  cities,  particularly  in  Scotland,  being  the 
same  with  mayor  in  England. 

Provost  Marshal  of  an  A rmy,  is  an  officer  appointed  to  seize 
and  secure  deserters,  and  all  other  criminals.  He  is  to  hinder 
soldiers  from  pillaging,  to  indiot  offenders,  and  to  see  the  sen- 
tence passed  on  them  executed.  He  also  regulates  the  weights 
and  measures,  and  the  price  of  provisions,  6tc.  in  the  army. 

PROVOST-MARSHAL,  an  officer  appointed  to  lake  charge 
of  prisoners  at  a court-martial. 

PROW,  a name  given  by  seamen  to  the  beak  or  pointed  cut- 
water of  a xebec,  galley,  or  polacre.  The  upper  part  of  the 
prow  is  usually  furnished  with  a grating  platform  for  the  con. 
venience  of  the  seamen,  who  walk  out  to  perform  whatever  is 
necessary  about  the  sails  or  rigging  on  the  bowsprit. 

PRUNELLA  Vulgaris.  ( Self  heal. .)  The  leaves  have  an 
herbaceous  roughish  taste,  and  hence  stand  recommended  in 
hemorrhages  and  nlvine  fluxes.  It  has  been  principally  cele- 
brated as  a vulnerary,  whence  its  name  ; and  in  gargarisms  for 
aphtha*  and  inflammations  of  the  fauces. 

PRUNELLA,  SAL,  a preparation  of  purified  saltpetre. 

PRUNES,  arc  plums  dried  in  tho  sunshine,  or  in  an  oven. 

PRUNING,  in  Gardening  and  Agriculture,  is  the  lopping  off 
the  superfluous  branches  of  trees,  in  order  to  make  them  bear 
better  fruit,  grow  higher,  or  appear  moro  regular.  Pruning, 
though  an  operation  of  very  general  use,  is  nevertheless  rightly 
understood  by  few ; nor  can  it  be  learned  by  rote,  or,  indeed, 
wholly  by  kooks,  but  requires  a strict  observation  of  the  dif- 
ferent manners  of  growth  of  the  several  sorts  of  fruit  trees  ; the 
proper  method  of  doing  which  cannot  be  known,  without  care- 
fully observing  how  each  kind  is  naturally  disposed  to  produce 
its  fruit ; for  some  do  this  on  the  same  year’s  wood  as  vines  ; 
oilirrs,  for  the  most  part,  upon  the  former  year's  wood,  as 
peaches,  nectarines,  &c.  and  others,  upon  spurs  which  are  [ 


produced  upon  wood  of  three,  four,  he.  to  fifteen  or  twenty 
years’  old,  as  pears,  plums,  cherries,  he.  therefore,  in  order  to 
the  right  management  of  fruit  trees,  provision  should  always  bo 
made,  lo  have  a sufficient  quantity  of  bearing  wood  in  every 
part  of  the  trees,  and  at  the  same  time  there  should  not  lie  a 
superfluity  of  useless  branches,  which  would  exhaust  the  strength 
of  the  trees,  and  cause  them  to  decay  in  a few  years.  The 
reasons  for  pruning  of  fruit  trees  are.  1.  To  preserve  them 
longer  in  a vigorous  beating  slate  : *2.  To  render  them  more 
beautiful:  and,  3.  To  cause  the  fruit  to  be  larger  and  better 
tasted. 

PRUNU8,  a genus  of  the  monogynia  order,  in  the  inco- 
sandrin  class  of  plants;  and  in  the  natural  method  ranking 
under  the  3fllh  order  pomacrie.  There  arc  thirty-three  specie*. 

Pack  vi  Don  kit  tc  a.  (71*  CVtmawn  Pimm  Trw.)  The  me- 
dical effects  of  the  damson  and  common  prunes  are,  to  abate 
heat,  and  gently  loosen  the  belly  ; which  they  peiform  by  lubri- 
cating the  passage,  and  softening  the  excrement.  They  are 
of  considerable  service  in  costiveness  accompanied  w ith  heat 
or  irritation,  which  the  more  stimulating  cathartics  would  tend 
to  aggravate : where  prunes  are  not  of  themselves  sufficient, 
their  effects  may  he  promoted  by  joining  with  them  a little 
rhubarb  or  the  like ; to  which  nun  be  added  some  carmina- 
tive ingredient,  to  prevent  their  occasioning  flatulencies.  Era- 
Helloes  have  scarce  any  laxative  quality ; these  nrc  mild, 
grateful  refrigerants,  and  by  being  occasionally  kept  in  the 
mouth,  usefully  allay  the  thirst  of  hydropic  persons. 

Prun'd*  Lanro-eerasus.  ( The  CoinmoH  i.aurel.)  The  leaves 
of  the  laurel  have  a bitter  taste,  with  a flavour  resembling  that 
of  the  kernels  of  the  peach  or  apricot ; they  communicate  an 
agreeable  flavour  to  aqueous  and  spirituous  fluids,  either  by 
infusion  or  distillation.  The  distilled  water  applied  lo  the 
organs  of  smelling  strongly  impresses  the  mind  with  the  sarno 
ideas  as  arise  from  the  taste  of  peach  blossoms  or  apricot 
kernels:  it  is  so  extremely  deleterious  in  its  nature,  and  some- 
times so  sudden  in  its  operation,  as  to  occasion  instantaneous 
death  ; but  it  more  frequently  happens  that  epileptic  ay  mptoms 
are  first  produced.  This  poi<on  was  discovered  by  accident  in 
Ireland  in  the  year  17'2>l;  before  which,  it  was  no  uncommon 
practice  there,  to  add  a certain  quantity  of  laurel  water  to 
brandy,  or  other  spirituous  liquors,  to  render  them  agreeable 
to  the  palate.  At  that  lime  three  women  drank  some  laurel- 
water;  and  one  of  them  a short  time  afterwards  became  vio- 
lently disordered,  lost  her  speech,  and  died  in  about  an  hour. 
A gentleman  at  Guildford,  some  few  years  hack,  also,  by  mak- 
ing an  experiment  as  he  intended  on  himself,  was  poisoned  by 
a small  dose:  he  did  not  survive  the  taking  it  more  than  two 
hours.  In  consequence  of  the  above  poisonous  principle  exist- 
ing in  the  laurel,  it  has  been  recommended  to  persons  to  bo 
rautious  how  they  make  use  of  the  leaves  of  that  shrub,  which 
is  a usual  practice  with  cooks  for  giving  flavour  to  custards, 
Idanch-mangc.  and  otlirr  made-dishes,  lest  the  narcotic  prin- 
ciple should  be  also  conveyed,  to  the  detriment  of  the  health 
of  persons  who  cat  of  them.  And  the  same  may  be  said  of  the 
kernels  of  all  stone-fruits  ; for  the  flavours  given  to  noyau, 
ratafia,  and  other  liquors  which  arc  highly  prized  by  epicures, 
are  all  of  them  derived  from  the  same  principle  as  laurel-water, 
and  which,  on  chemical  investigation,  is  found  to  be  prussic 
acid.  This  exists  in  considerable  quantities  in  the  bitter 
almond,  and  which  when  separated  proves  to  be  the  most 
active  poison  known,  to  the  human  as  well  as  all  other  animal 
existence.  This  principle,  and  its  mode  of  extraction,  should 
be  made  equally  as  public  as  the  necessity  of  scientific  re- 
searches requires.  We  cannot  with  propriety  accuse  either 
this  tree  or  the  laurel  as  being  poisonous,  because  the  inge- 
nuity of  mankind  has  found  out  a mode  of  extracting  this 
active  acidulous  principle,  and  which  is  so  very  small  in  pro- 
portion to  the  wholesome  properties  of  the  fruit,  as  not  to  be 
suspcr.tcd  of  any  danger  but  for  this  discovery.  As  well  might 
we  accuse  wheat  of  being  poisonous,  because  it  yields  on  dis- 
tillatiou  brandy,  which  ha*  been  known  to  kill  many  a strons- 
hodied  fellow  who  has  indulged  in  this  favourite  beverage  to 
excess.  An  eminent  chemist  observes,  that  he  has  made 
experiments  with  the  oxalic  acid,  and  found  that  when  this 
was  also  concentrated,  it  has  similar  effects;  insomuch  that  no 
animal  can  coulain  a grain  of  it  if  taken  into  the  thioat  or  sto- 
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much  : and  thus  might  wc  also  be  led  to  consider  tbe  elegant, 
and  in  itself  harmless,  wood-sorrel,  as  a poisonous  plant. 

PRUSSIC  Acid,  in  Chemistry  and  the  Arts,  is  one  of  the 
most  important  of  tbe  acids.  It  was  discovered  by  accident 
about  the  beginning  of  tbe  last  century  by  Diesbacb,  a 
chemist  of  Berlin.  This  gentleman  wishing  to  precipitate  a 
decoction  of  cochineal  with  an  alkali,  got  some  potash,  on 
which  be  had  distilled  for  several  times  his  animal  oil,  and 
as  there  was  some  sulphate  of  iron  in  the  decoction,  tbe 
liquor  instantly  exhibited  a beautiful  blue  in  tbe  place  of  a 
red  precipitate.  Hence  be  saw  the  method  of  producing  tbe 
same  substance  at  pleasure,  and  it  soon  became  an  object  of 
commerce,  and  obtained  the  name  of  Prussian  blue,  from  tbe 
place  where  it  was  discovered.  This  substance  is  now  formed 
chieily  during  the  decomposition  of  animal  substances  in 
high  temperatures.  Three  parts  of  blood,  evaporated  to  dry- 
ness in  an  iron  dish,  are  to  be  mixed  with  one  part  of  sub- 
carbonate  of  potash  (common  pearlash),  and  calcined  in  a 
crucible,  which  should  be  only  two.tbirds  filled  by  the  ma- 
terials, and  covered  with  a lid.  Tho  calcination  must  be 
continued  with  a moderate  heat  as  long  as  tbe  flame  issues 
from  the  crucible;  and  when  it  becomes  faint,  and  likely  to 
be  extinguished,  the  process  must  be  stopped.  Throw  the 
mass  when  cold,  into  ten  or  twelve  parts  of  water;  allow  it 
to  soak  a few  hoars,  and  then  boil  them  together  in  an  iron 
kettle.  Filter  the  liquor,  and  continue  pouring  hot  water  on 
the  mass  as  long  as  it  acquires  any  taste.  To  this  solution 
add  one  composed  of  two  p »rts  of  alum  nnd  one  of  sulphate  of 
iron  in  cig  1st  or  ten  of  boiling  water,  and  continue  the  mixture 
as  long  a-*  any  effervescence  and  precipitation  ensues.  Wash 
the  precipitate  several  times  with  boiling  water.  It  will  have 
a green  colour;  but  on  tlic  addition  of  a quantity  of  muriatic 
acid,  equal  to  twice  that  of  the  sulphate  of  iron  which  has  been 
used,  it  will  assume  a beautiful  blue  colour.  Wash  it  again 
with  wntcr,  nnd  dry  it  in  a gentle  heat.  In  this  stale  it  is  tbe 
pigment,  called  Prussian  blue,  which  consists  of  a mixture  of 
prussinte  of  iron  with  alumine.  From  prussiate  of ‘iron,  the 
prussic  acid  may  be  separated  by  the  following  process:  mix 
two  ounces  of  red  oxide  of  mercury,  prepared  by  nitric  acid, 
with  four  ounce  of  finely  powdered  Prussian  blue,  and  boil  tbe 
mixture  with  twelve  ounces  of  water  in  a glass  vessel,  shaking 
frequently.  Filler  the  solution,  which  iso  prussiate  of  mercury, 
while  hot,  and  when  cool  add  to  it  in  a bottle  two  onnees  of 
iron  filings,  and  six  or  seven  drachms  of  sulphuric  acid  ; shake 
these  together,  decant  the  clear  liquor  into  a r retort,  and  dis- 
till off  onc-fourlli  of  tbe  liquor.  The  distilled  liquor  is  the 
prussic  acid,  which  combines  with  alkalies  and  earths,  and  has 
many  of  the  properties  belonging  to  the  other  acids.  It  lias  a 
sweetish  taste,  and  a smell  rrscmbling  that  of  bitter  almonds  : it 
does  not  redden  blue  vegetable  colours.  It  precipitates  sul- 
pliurets,  and  curdles  soap.  It  separates  allumine  from  nitric 
acid.  Oxygenized  muriatic  acid  entirely  decomposes  it.  It 
docs  not  appear  to  have  a strong  affinity  for  alkalies,  nor  docs 
it  take  them  from  carbonic  acid,  for  no  effervescence  arises  on 
adding  it  to  a solution  of  alkaline  carbonates  ; on  the  contrary, 
its  combinations  with  alkalies  and  rarths  arc  decomposed 
by  exposure  to  carbonic  acid,  even  wrhrn  highly  diluted,  as  in 
atmospheric  air.  It  readily  combines,  however,  with  pure 
alkalies,  destroys  their  alkaline  properties,  and  forms  crystalliz- 
ablc  salts.  It  does  not  precipitate  iron  blue,  but  greet),  and 
this  green  precipitate  is  soluble  in  acids-  The  rays  of  light 
render  tbe  green  precipitate  blue,  as  docs  also  the  addition  of 
metallic  iron,  or  sulphurous  acid. 

PRUSSIAN  BLUE.  See  Prussic  Acid. 

PRYTANEUM,  in  Grecian  Antiquity,  a large  building  in 
Athens,  wrhere  the  council  of  the  prytaucs  or  presidents  of  the 
senate  assembled,  and  where  those  who  had  rendered  any  sig- 
nal service  were  maintained  at  the  public  expense. 

PSALTERIUM  GEORG1I,  the  Harp  0/ 6'wtyr,  is  a new 
constellation,  introduced  by  one  of  the  German  astronomers,  in 
honour  of  his  late  Britannic  M.igcsty  George  III.  It  is  bounded 
on  the  north  by  Taurus,  on  the  east  by  Sceptrum  Brnndcnbur- 
gium,  on  the  south  by  Eridanus,  and  on  the  west  by  Cetus. 

PSITTACUS,  or  Pakiiot,  a genus  belonging  to  the  order 
of  pics.  The  bill  in  this  genus  is  hooked  from  the  base:  and 
the  upper  mandible  is  moveable  ; the  nostrils  are  round,  placed 
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in  the  base  of  the  bill,  which  in  some  species  is  furnished  with 
a kind  of  cere  ; the  tongue  is  broad,  and  blunt  at  one  end  ; the 
bead  is  large,  and  the  crown  flat ; the  legs  are  short,  the  toes 
placed  two  before  and  two  behind.  These  abound  withiu  tho 
tropics,  and  live  on  seeds  and  Trait,  in  their  natural  state,  but  in 
confinement  will  eat  both  flesh  and  fish.  They  often  appear  in 
flocks,  yet  are  in  such  cases  generally  somewhat  separated 
into  pairs.  They  are  noisy,  mimetic,  singularly  capable  of  arti- 
culating human  sounds,  extremely  docile,  and  long  lived.  They 
breed  in  the  hollows  of  trees,  without  constructing  any  nest, 
and  use  their  feet  as  hands  to  convey  food  to  their  mouth*. 
Latham  notices  one  hundred  and  thirty  three  species,  and 
Gmelin  no  fewer  than  one  hundred  and  sixty-nine.  The  general 
division  is  regulated  by  the  evenness  or  unevenness  of  the  tails. 

PTOLEMAIC,  or  Ptelemean  System  0/  Astronomy,  Is  that 
invented  by  Claudius  Ptolcmseus,  a celebrated  astronomer 
and  mathematician  of  Pelusium  in  Egypt,  who  lived  in  the 
beginning  of  the  second  century  of  the  Christinn  sera.  This 
hypothesis  supposes  tbe  earth  immoveahly  fixed  in  the  centre, 
of  the  universe  ; and  that  the  sun,  the  moon,  the  planets,  and 
stars,  all  move  aboot  it  from  east  to  west, once  in  twenti-four 
hours,  in  the  order  following,  vis,  the  Moon  next  to  the  Earth, 
then  Mercury,  Venus,  the  Sun,  Mars,  Jupiter,  Saturn,  the  fixed 
stars,  tbe  first  and  second  crystalline  heavens,  and,  above  all, 
the  fiction  of  their  primuro  mobile. 

PUDDING,  a sea  term,  or  Puddening,  a (hick  wreath  or 
circle  of  cordage,  tapering  from  the  middle  towards  the  ends, 
pointed  all  over,  and  fastened  about  tbo  main  or  fore  masts  of 
a ship,  directly  below  the  trusses,  to  prevent  the  yards  from 
falling  down,  when  the  ropes  by  which  they  are  usually  sus- 
pended are  shot  away  in  battle.  Puddening  is  also  sometimes 
placed  on  a boat's  stem  as  a kind  of  fender. 

PUDDING  Stone, in  Chemistry,  a term  invented  by  English 
lapidaries  to  designate  one  particular  mineral  aggregate,  con- 
sisting of  oblong  and  rounded  pebbles  of  fliut,  about  the  size  nf 
almonds,  imbedded  in  a hard  siliceous  cement.  The  pebbles 
arc  usually  black,  and  the  cement  of  a light  yellow  ish  brown. 
It  is  capable  of  receiving  a very  high  polish,  and  is  used  in 
ornamental  works.  It  is  found  ohiefly  in  Essex.  The  French 
mineralogists  have  naturalized  the  term  pondingur,  ami  have 
applied  it  to  all  rounded  stones  imbedded  in  a cement,  so  as  to 
make  it  nearly  synonymous  to  the  English  " rubble-stone." 

PULEX,  the  Flea,  n genus  of  insects  of  the  order  aptcra. 

PULLEY,  one  of  the  simple  machines,  or,  as  they  are  com- 
monly called,  mechanical  junerrs ; its  theory  is  laid  dow  n under 
Mechanics.  The  present  article  is  introduced  for  the  pur- 
pose of  mentioning  some  ingenious  practical  combination'*  nf 
pulleys,  in  addition  to  those  already  exhibited.  Tho  usual 
methods  of  arranging  pulleys  in  their  blocks  may  he  reduced 
to  two.  The  first  consists  in  placing  them  one  by  the  side  nf 
another  upon  tbe  same  pin : the  other.  In  placing  them  directly 
under  one  another  upon  separate  pins.  Each  of  these  methods, 
however.is  liable  to  inconvenience  ; and  Mr.  S me  a ton,  to  avoid 


the  impediments  to  which  these  combinations  arc  subject,  pro- 
poses to  combine  these  two  methods  in  one.  A very  consider- 
able improvement  in  the  construction  of  pulley  * has  been  made 
by  James  White,  who  obtained  a patent  for  his  invention,  of 
which  he  gives  the  following  description. — The  annexed  figure 
shews  the  machine,  consisting  nf  two  pul- 
leys,  Q and  R,  one  fixed  and  the  other 
moveable.  Each  of  these  has  six  roncen- 
trie  grooves  eapahle  of  having  a line  put 
round  them,  and  thus  acting  like  ns  tnanv 
different  pulleys,  hiving  diameters  equal 
5 to  those  of  the  grooves.  Supposing  then 
each  of  the  grooves  lo  he  a distinct  pulley, 
and  that  all  their  diameters  were  equal,  it 
-PmjgrSS  is  evident  that  if  the  weight  144  were  to 
be  raised  by  pulling  at  S till  Ihe  pulleys 
f touch  each  other,  the  first  pulley  must  re- 
V tfi  ceive  the  length  of  line  as  many  times  as 
Ob)  rJTr/e  there  are  parts  of  the  lino  hanging  between 
it  and  the  lower  pulley.  In  tbe  preseut 
|gO  case  there  are  twelve  line*  6,  d,f \ kc. 
itf  tiiH:  hanging  between  the  two  pulleys,  formed 

by  its  revolution  about  tho  six  upper  aud 
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lower  groove*.  Hence.  as  murh  line  must  pass  over  the  upper- 
most pulley  ns  is  equal  to  twelve  limes  the  distance  of  the  two. 
But.  from  an  inspection  of  the  (ipure.it  is  plain  that  the  second 
pulley  cannot  receive  the  full  quantity  of  line  by  as  much  us 
is  equal  to  the  distance  betwixt  It  and  the  first.  In  like  man- 
ner. the  third  pulley  receives  less  than  the  first  by  as  much  ns 
is  the  distance  between  the  first  and  third  ; and  so  on  to  the 
last,  which  receives  only  one  twelfth  of  the  whole:  for  this 
receives  its  share  of  line  n from  a fixed  point  in  the  upper 
fiame.  which  gives  it  nothiup;  while  all  the  others  in  the  same 
fiamc  receive  the  line  partly  by  turninp  to  meet  it,  and  partly 
by  the  line  coming  to  meet  them.  Supposing  now  these  pul- 
leys to  be  equal  ill  site,  and  to  move  freely  as  the  line  deter- 
mines them,  it  appears  evideut.  from  the  nature  of  the  system, 
that  the  number  of  their  revolutions,  and  consequently  their 
velocities,  must  he  in  proportion  to  the  number  of  suspending 
parts  that  arc  between  the  fixed  |>oint  above  mentioned,  and 
each  pulley  respectively.  Thus  the  outermost  pulley  would  po 
twelve  limes  round  in  the  time  that  the  pulley  under  which 
the  part  n of  the  line,  if  equal  to  it,  would  revolve  only  once  ; 
and  the  intermediate  times  and  velocities  would  be  a series  of 
arithmetical  proportionals,  of  which,  if  the  first  number  were  I, 
the  last  would  always  he  equal  to  the  whole  number  of  terms. 
Since  then  the  revolutions  of  equal  and  distinct  pulleys  are 
measured  by  their  velocities,  and  that  it  is  possible  to  find  any 
proportion  of  velocity  on  a single  body  running  on  a centre, 
tir.  by  finding  proportionate  distances  from  that  centre;  it 
follows,  that  if  the  diameters  of  certain  grooves  in  the  same 
subitance  he  exactly  adapted  to  the  above  series,  (the  lino 
itself  being  supposed  inelastic,  and  of  no  magnitude,)  (be 
necessity  of  using  several  pulleys  in  each  frame  will  he  obvi- 
ated, and  with  that  some  of  the  inconveniences  to  which  the 
use  of  the  pulley  is  liable.  In  the  figure  referred  to,  the  coils 
of  rope  by  which  the  weight  is  supported  are  represented  hy 
the  lines  u.  b,  c,  ke. : a is  the  line  of  traction,  commonly  called 
the  fall,  which  passes  over  and  under  the  proper  grooves,  until 
it  is  fastened  to  the  upper  frame  just  above  h.  In  practice, 
however,  the  grooves  arc  not  arithmetical  proportionals,  nor 
ran  they  be  so  ; for  the  diameter  of  the  rope  employed  must  in 
all  eases  he  deducted  from  each  term;  without  which  the 
smaller  grooves,  to  which  the  said  diameter  bears  a larger  pro- 
portion than  to  the  larger  ones,  will  tend  to  rise  and  fall  faster 
than  they,  nnd  thus  introduce  worse  defects  than  those  which 
they  were  intended  to  obviate.  The  principal  advantage  of 
this  kind  of  pulley  is,  that  it  destroy  s lateral  friction,  and  that 
kind  of  shaking  motion  which  is  so  inconvenient  in  the  com- 
mon pulley.  These  pulleys,  when  well  executed,  apply  to 
jacks  and  other  machines  of  that  nature  with  peculiar  advan- 
tage, both  as  to  the  time  of  going  and  their  own  durability  ; and 
it  is  possible  to  produce  a system  of  pulleys  of  this  kind  of  six 
or  eight  parts  only,  and  adapted  to  the  pocket,  which,  by 
means  of  a skain  of  sewing  silk,  or  a clue  of  common  thread, 
will  raise  upwards  of  a hundred  weight.  The  friction  of  the 
pulley  is  now  reduced  to  almost  nothing  hy  Mr.  Garnett's 
ingenious  patent  friction-rollers,  which  produce  a great  saving 
of  labour  and  expense,  as  well  as  In  the  wear  of  the  machine, 
both  when  applied  to  pulleys  and  to  the  axles  of  wheel- 
carriages.  His  general  principle  is  this;  between  the  axle 
and  nave,  or  centre  pin  and  box,  a hollow  spare  is  left,  to  be 
filled  up  by  solid  equal  rollers  nearly  touching  each  other. 
These  are  furnished  with  axles  inserted  into  a circular  ring  at 
each  cm),  by  which  their  relative  distances  arc  preserved  ; and 
they  are  kept  parallel  by  means  of  wires  fastened  to  the  rings 
between  the  rollers,  and  which  are  riveted  to  them. 

PULO,  is  a general  term  for  island  on  the  coasts  of  Siam 
and  the  island  of  Sumatra,  in  the  East  Indies,  and  in  the  East- 
ern Indian  Ocean. 

PULSE,  in  the  animal  economy,  denotes  the  bcAting  or 
throbbing  of  the  heart  and  arteries. 

PUMICE  Stone,  or  porous  glasses.  When  ll»e  compact 
glasses  aro  exposed  to  the  heat  of  our  furnaces,  they  emit  a 
great  number  of  air  hubbies,  which  render  them  porous  ; stich 
is  the  origin  of  pumice.  It  has  the  same  base  ns  compact  glass. 
The  texture  is  fibrous:  the  fibres  have  a silky  lustre.  Colours 
various  ; white,  brown,  yellow,  black.  Before  the  blow-pipe, 
they  melt  into  a white  enamel. 


PUMP,  a hydraulic  machine  for  raising  w ater  by  the  pres- 
sure of  the  atmosphere.  The  most  important  and  certain  part 
of  the  theory  of  pumps  has  been  laid  down  iu  the  construction 
of  two  or  three  kinds  which  have  been  already  described  in  this 
work,  under  the  articles  Centrifi’Gal  Machine,  Fire-engine, 
Forcer,  nnd  Hydrai/mcs.  A few  other  useful,  yet  not  com- 
plex, pumps,  will  be  described  in  the  present  article ; and  some 
account  will  be  added  of  the  most  ingenious  pistons  and  valves. 

A modi lica lion  of  the  sucking-pump  which  has  been  much 
recommended,  is  exhibited  in  the  annexed  figure.  Here  the 
suction-pipe  C O comes  up  through  a 
cistern  RMNL  deeper  or  longer  than 
the  intended  stroke  of  the  piston,  and 
has  a valve  C at  top.  The  piston,  or 
what  acts  in  lien  of  it,  is  a tube  A II  Q B, 
open  at  both  ends,  and  of  a diameter 
somewhat  larger  than  that  of  the  suction- 
pipe.  The  interval  between  them  is  filled 
up  at  II  G hy  a ring  or  belt  of  soft  lea- 
ther, which  is  fastened  to  the  outer  tuhe, 
and  moves  up  and  down  with  it,  sliding 
along  the  smoothly  polished  surface  of 
the  suction-pipe  with  very  little  friction. 
There  is  a valve  I on  the  top  of  this  pis- 
ton, opening  upwards.  Water  is  poured 
into  the  outer  cistern.  The  outer  cylin- 
der or  piston  being  drawn  up  from  the  bottom,  there  is  a great 
rarefaction  of  the  air  which  was  between  (linn,  and  the  atmo- 
sphere presses  the  water  up  through  the  suction-pipe  to  a cer- 
tain height ; for  the  valve  I keeps  shut  hy  the  pressure  of  the 
atmosphere  nnd  its  own  weight.  Pushing  down  the  piston 
causes  the  air,  which  had  expanded  from  the  suction-pipe  into 
the  piston,  to  escape  through  tho  valve  I:  drawing  it  np  a 
second  time  allows  the  atmosphere  to  press  more  water  into 
the  suction-pipe,  to  fill  it,  and  also  pari  of  ihc  piston.  When 
this  is  pushed  down  again,  the  water  which  had  come  through 
the  valve  C is  now  forced  out  through  the  valve  I into  the 
cistern  K M N L,  and  now  the  w hole  is  full  of  water.  When, 
therefore,  tbc  piston  is  drawn  up,  the  water  follows,  and  Gils 
it,  if  not  thirty-three  feet  above  the  water  in  the  cisiuru;  and 
when  it  is  pushed  down  again,  the  water  which  filled  the  piston 
is  all  thrown  out  into  the  cistern  ; and  after  this  it  delivers  its 
full  contents  of  water  every  stroke.  The  water  iu  the  cistern 
K M N L effectually  prevents  the  entrance  of  any  air  between 
the  two  pipes ; so  that  a very  moderate  compression  of  the  belt 
of  soft  leather  at  the  mouth  of  the  piston  cylinder  is  sufficient 
to  make  all  perfectly  tight. 

If  a pump  absolutely  without  friction  be  wanted,  the  fol- 
lowing seems  preferable  for  simplicity  and  performance  to  any 
uc  have  seen,  when  made  use  of  in  proper  situations.  Let 
N t),  in  the  figure,  l>c  the  surface  of 
the  water  in  the  pit,  and  K the  place 
of  delivery.  The  pit  must  be  as  deep 
in  water  as  from  K to  N O.  AOCD 
is  a wooden  trunk,  round  or  square, 
open  at  both  ends,  nnd  having  a valve 
I*  at  tho  bottom.  The  top  of  this  trunk 
must  be  on  a level  with  K,  and  has  a 
small  cistern  EADF.  It  also  com- 
municates laterally  with  a rising  pipe 
G il  K,  furnished  with  a valve  at  II 
opening  upwards,  LM  is  a beam  of 
timber  so  fitted  to  tho  trunk  as  to  fill  it 
without  sticking,  and  is  of  nl  least 
equal  length.  It  hangs  hy  a chain 
Born  a working  beam,  and  is  loaded 
on  the  top  with  weights  exceeding 
that  of  the  column  of  water  which  it 
displaces.  Now  suppose  this  beam 
allowed  to  descend  from  the  position 
in  which  il  is  drawn  in  Ibe  figure  ; the 
water  must  rise  all  round  it,  iu  the 
ercvicc  which  is  between  it  and  the 
trunk,  and  also  in  the  rising  pipe:  be- 
cause the  valve  P shuts,  and  H opens ; 
[ so  that  wluo  the  plunger  has  got  to  the  bottom,  the  water  will 
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viand  at  the  level  of  K.  When  the  plunger  is  again  drawn  up  I 
to  the  top  by  the  action  of  tho  moving  power,  the  water  sinks  J 
again  in  the  trunk,  but  not  in  the  rising  pipe,  because  it  is  | 
stopped  by  the  valve  H.  Then  allowing  the  plunger  to  descend 
again,  the  water  must  again  rise  in  the  trunk  to  the  level  of  K,  j 
and  it  must  now  How  out  at  K;  and  the  quantity  discharged 
will  be  cqunl  to  the  purl  of  the  beam  below  the  surface  of  tho 
pit-water,  deducting  the  quantity  which  fills  the  small  space 
between  the  beam  and  the  trunk.  This  quantity  may  be  re- 
duced nlmost  to  nothing,  for  if  the  inside  of  the  trunk  and  the 
outride  of  the  beam  be  made  tapering,  tho  beam  may  be  let 
down  till  they  exactly  fit ; and  as  this  may  be  done  in  square 
work,  a good  workman  can  make  it  exceedingly  accurate.  But 
in  this  ease,  the  lower  half  of  the  beam  and  trunk  must  not 
taper ; and  this  part  of  the  trunk  must  be  of  sufficient  width 
round  the  beam  to  allow  free  passage  into  the  rising  pipe.  Or, 
which  is  better,  the  rising  pipe  must  branch  off  from  the  bot- 
tom of  the  trunk.  A discharge  may  be  made  from  the  cistern 
P,A  P F,  so  that  as  little  water  as  possible  may  descend  along 
the  trunk  when  the  piston  is  raised. 

There  can  be  no  doubt,  that  the  above  is  a very  ingenious 
contrivance,  and  that  it  fully  answers  every  purpose  to  which  it 
can  Le  rendered  applicable.  Indeed,  it  may  be  asserted  with 
safely,  that  among  the  numerous  ramifications  into  which 
mechanism  and  the  mechanic  arts  have  been  extended,  scarcely 
any  branch  furnishes  a greater  variety  than  may  be  found  in 
pump  machinery.  Under  this  article  many  combinations  of 
power  are  presented  to  the  reader  ; bat  several  others,  equally 
deserving  of  attention,  are  left  unnoticed,  lest  the  whole  should 
become  too  extended.  We  have  endeavoured  to  select  from 
the  field  of  diversity  such  specimens,  as  display  in  the  powers 
of  invention  the  greatest  portion  of  originnliiy.  Among  these, 
pumps  that  are  constructed  to  accomplish  the  desired  end, 
either  without  friction,  or  with  its  aggregate  greatly  diminished, 
imperiously  claim  an  admission  into  the  pages  of  our  scicuiific 
miscellany. 

The  most  ingenious  contrivance  of  a pump  without  friction  is 
that  of  Haskins,  described  in  Phil.  Trans.  No.  370,  and  called 
by  him  the  Quicksilver  Pump.  Its  construction  and  modo  of 
operation  are  complicated  ; but  the  following  preliminary  obser- 
vations will,  we  hope  render  them  abundantly  plain. 

Let  there  be  (sec  fig.)  a cylindrical  iron 
pipe,  about  six  feet  long,  open  at  top ; 
also  another  cylinder,  connected  with  it 
at  bottom,  and  of  smaller  diameter.  It 
may  either  be  solid,  or,  if  hollow,  it  must 
be  close  at  top.  Let  a third  iron  cylinder, 
of  an  intermediate  diameter,  be  made  to 
move  up  and  down  between  the  other  two 
without  touching  either,  but  with  as  little 
interval  as  possible.  This  middle  cylin- 
der communicates  by  means  of  the  pipe 
A B,  with  the  upright  pipe  F E,  having 
valves  C and  D (both  opening  upwards) 
adjoining  to  the  pipe  of  communication. 

Suppose  the  outer  cylinder  sospended  by 
chains  from  the  end  of  a working  beam, 
and  let  mercury  be  poured  into  the  inter- 
val between  the  three  cylinders  tilt  it  fills 
tho  space  to  about  three-fonrlhs  of  their 
height.  Also  suppose  that  the  lower  end  of  the  pipe  F E is  I 
immersed  into  a cistern  of  water,  and  tfant  the  valve  D is  less  I 
than  33  feet  above  the  surface  of  this  water. 

Now,  suppose  a perforation  made  somewhere  in  the  pipe  A B,  I 
and  a communication  made  with  an  air-pump.  When  the 
air-pump  is  worked,  the  air  contained  in  C E,  in  A B,  and  in 
the  space  between  the  inner  and  middle  cylinders,  is  rarified, 
and  is  abstracted  by  the  air-pump;  for  the  valve  D imme- 
diately shuts.  The  pressure  of  the  atmosphere  will  cause  the 
water  to  rise  in  the  pipe  C E,  and  will  cause  the  mercury  to 
rise  between  the  inner  and  middle  cylinders,  and  sink  between 
the  outer  and  middle  cylinders.  Let  us  suppose  mercury  12 
times  heavier  than  water;  then  for  every  foot  that  the  water 
rises  in  EC,  the  level  between  the  outside  and  inside  mercury 
will  vary  an  inch  : and  if  we  suppose  D E to  be  30  feet 
then  if  we  can  rarefy  the  air  so  as  to  raise  the  water  to  I) 


the  outside  mercury  will  be  depressed  to  a and  r,  and  the  inside 
mercury  will  have  risen  tor,  t,tq,  and  i r,  being  about  SO  inches. 
In  this  state  of  things,  the  water  will  ran  over  by  the  pipe  B A, 
and  every  thing  will  remain  nearly  in  this  position.  The 
columns  of  water  and  mercury  balance  each  other,  and  balance 
the  pressure  of  tbe  atmosphere.  While  things  arc  in  this  state 
of  equilibrium,  if  wo  allow  the  cylinders  to  descend  a little,  the 
water  will  rise  in  the  pipe  F E,  which  we  may  now  consider  as 
a suction  pipe;  for  by  his  motion  tbe  capacity  of  tbe  whole  is 
enlarged,  and  therefore  the  pressure  of  the  atmosphere  will 
still  keep  it  full,  and  the  situation  of  the  mercury  will  again  be 
be  in  cquilibrio-  It  will  be  a little  lower  in  tbe  inside  space, 
and  higher  in  tbe  outside. 

Taking  this  view  of  things,  wo  see  clearly  bow  the  water 
is  supported  by  the  atmosphere  at  a very  considerable  height. 
The  apparatus  is  analogous  to  a syphon  which  has  one  leg  filled 
with  water  and  the  other  with  mercury.  But  it  was  not  neces- 
sary to  employ  an  air-pump  to  fill  it.  Suppose  it  again  empty, 
and  all  the  valves  shut  by  their  own  weight.  Let  the  cylinders 
descend  a little.  The  capacity  of  the  spaces  below  the  nils  I> 
is  enlarged,  and  therefore  tbe  included  air  is  rarefied,  and  some 
of  (bo  air  in  the  pipe  C E must  diffuse  itself  into  the  space  quit- 
ted by  the  inner  cylinder-  Therefore  the  atmosphere  will  press 
some  water  up  the  pipe  FE,  and  some  mercury  into  the  inner 
space  between  the  cylinders.  When  the  cylinders  are  raised 
again,  the  air  which  came  from  the  pipe  C E would  return  into 
it  again,  but  is  prevented  by  the  valve  C.  Raising  the  cylin- 
ders to  their  former  height  would  compress  this  air ; it  there- 
fore lifts  the  valve  P,  and  escapes-  Another  depression  of  the 
cylinders  will  have  a similar  effect.  The  water  will  rise  higher 
inFC,  and  the  mercury  in  tho  inner  space;  and  then  after 
repented  strokes  the  water  will  pass  the  valve  C,  and  fill  the 
whole  apparatus,  as  the  air-pump  had  caused  it  tu  do  before. 

The  position  of  the  cylinder  when  things  arc  in 
this  situation  is  represented  in  this  figure,  tho 
outer  and  inner  cylinder  in  their  lowest  position 
having  descended  about  30  inches.  The  mercury 
in  the  outer  space  stands  at  q > , a little  above  the 
middle  of  the  cylinders,  and  the  mrreury  in  the 
inner  space  is  near  the  top  1 1 of  the  inner  cylin- 
der. Now  let  the  cylinders  bedranntip.  Tho 
wntcr  above  the  mercury  cannot  get  hack  again 
through  the  valve  C,  which  shuts  by  its  own 
weight.  We  therefore  attempt  to  compress  it; 
but  tbe  mercury  yields,  and  descends  in  tbe  inner 
space,  and  rises  in  the  outer  till  both  arc  quickly 
on  a level,  about  the  height  er.  If  we  continue 
to  raise  tho  cylinders,  the  compression  forces  out 
more  mercury,  and  it  now  stands  lower  in  the  in- 
ner than  in  tbe  outer  space.  Bat  that  there  may  be  something  to 
balance  this  inequality  of  the  mercurial  columns,  the  water  goes 
through  the  valve  P,  and  the  equilibrium  is  restored  when  the 
height  of  the  water  in  the  pipe  E P above  the  surface  of  the 
internal  mercury  is  twelve  times  the  difference  of  the  mercurial 
columns  (on  the  former  supposition  of  specific  gravity).  If  tho 
quaotitj  of  water  be  such  os  to  rise  two  feet  in  the  pipe  E D, 
the  mercury  in  the  outer  space  will  be  two  inches  higher  than 
that  in  the  inner  space.  Another  depression  of  the  cylinders 
will  again  enlarge  the  apace  within  the  apparatus,  the  mercury 
will  take  the  position  of  the  last  figure,  and  more  water  will  come 
in-  Raising  the  cylinders  will  send  this  water  four  feet  up  the 
pipe  E I),  and  the  mercury  will  be  four  inches  higher  in  tbe  inner 
than  in  the  outer  space.  Repeating  this  operation,  tbe  water  will 
he  raised  still  higher  in  D E ; and  this  will  go  on  till  the  mercury 
in  the  outer  space  reaches  the  top  of  the  cylinder ; and  this  is  the 
limit  of  the  performance.  The  dimensions  with  which  we  set  out 
will  enable  the  machine  to  raise  the  water  about  30  feet  in  tho 
pipe  E P ; which,  added  to  the  30  feet  of  C F,  makes  the  whole 
height  above  the  pit  water  60  feet.  By  making  the  cylinders 
longer  we  increase  the  height  of  F P.  This  machine  must  bo 
worked  with  great  attention,  and  bot  slowly  ; for  at  the  begin- 
ning of  the  forcing  stroke  the  mercury  very  rapidly  sinks  in  the 
inner  space  and  rises  in  the  outer,  and  will  dash  out  and 
be  lost.  To  prevent  this  at  ruach  ns  possible,  the  outer  cy  linder 
terminates  in  a sort  of  cup  or  dish,  and  the  inner  cylinder  should 
be  tapered  at  tbe  top. 
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A Quicksilver  Pump  has  been  lately  contrived  by  a Mr.  Clarke 
of  Edinburgh,  for  the  purpose  of  raising  water  without  friction, 
and  io  its  construction  is  essentially  different  from  that  of  Mr. 
Haskins,  having  great  power  in  drawing  and  forcing  water  to 
any  height,  and  possessing  extreme  simplicity  in  its  construc- 
tion. 

a a is  the  main  pipe  in- 
serted into  the  well  b ; a 
valve  is  situated  at  e,  and 
another  at  d,  both  opening 
upwards  ; a piece  of  iron 
tube  is  then  bent  into  a 
circular  form,  as  at /,  again 
turned  off  at  y in  an  angu- 
lar direction,  so  as  to  pass 
through  a stuffing  box  at 
A.  and  from  thence  bent 
outwards  us  at  i,  connect- 
ing itself  with  the  ring.  A 
quantity  of  quicksilver  is 
then  put  into  the  ring  fill- 
ing it  from  q to  q,  and  the 
ring  being  made  10  vibrate 
upon  its  axis  A,  a vacuum 
is  effected  in  the  main 
pipe  by  the  recession  of 
the  mercury  from  g to  », 
thereby  causing  (ho  water 
to  rise  and  fill  the  vacuum  ; 
upon  the  motion  being  re- 
versed, the  quicksilver 
slides  back  to  y,  forces  up  the  water,  and  expels  it  at  the  spout 
t.  Mr.  Clark  calculates  that  a pump  of  this  description  with  a 
ring  twelve  feet  in  diameter,  will  raise  water  the  same  height 
as  the  coinmoD  lifting  pump,  and  force  it  ono  hundred  and  fifty 
feet  higher  without  any  friction. 

The  following  pump,  without  friction,  may  he  constructed  in 
a variety  of  ways  by  any  common  carpenter,  without  the  assist- 
ance of  the  pump-maker,  or  plumber,  and  will  be  very  effective 
for  raising  a great  quantity  of  water  to  small  heights,  as  in 
draining  marshes,  marl  pits,  quarries,  Sec,  or  even  for  the  ser- 
vice of  a house. 

A B C [1  io  this  figure  is  a square  trunk  of 
carpenter's  work  open  at  both  ends,  and 
having  a little  cistern  and  spout  at  top.  Near 
Ihc  bottom  there  Is  n partition  made  of  board, 
perforated  with  a hole  E,  and  covered  with 
a clack,  f fff  represent  a long  cylindrical 
bag  made  of  leather  or  of  double  canvass, 
with  a fold  of  thin  leather,  such  as  sheep- 
skin, between  the  canvass  bags.  This  is 
firmly  nailed  to  the  hoard  E with  soft  leather 
between.  The  upper  end  of  this  bag  is  fixed 
on  a round  board  baviug  a hole  and  valve 
F.  This  hoard  may  be  turned  in  the  lathe 
with  a groove  round  its  edge,  nnd  the  bag 
fastened  to  it  by  a cord  bound  tight  round 
it.  The  fork  of  the  piston  rod  F G is  firmly 
fixed  into  this  board  ; the  bag  is  kept  dis- 
tended by  a number  of  wooden  hoops  or 
rings  of  strong  wire//,//,//,  Ate.  put  into 
it  at  a few  inches'  distance  from  each  other.  It  will  be  propet 
to  connect  these  hoops  before  putting  them  in,  by  three  or  four 
cords  from  lop  to  bottom,  which  will  keep  them  at  their  proper 
distances.  Thus  will  the  bag  have  the  form  of  a barber's  bel- 
lows powder-puff.  The  distance  between  the  hoops  should  be 
about  twice  tbc  breadth  of  the  rim  of  the  wooden  ring  to  which 
the  upper  valve  and  piston  rod  are  fixed.  Now  let  this  trunk 
be  immersed  in  the  water.  It  is  evident  that  if  the  bag  be 
stretched  from  the  compressed  form  which  its  own  weight  will 
give  it  by  drawing  up  the  piston  rod,  its  capacity  will  be 
enlarged,  the  valve  F will  be  shut  by  its  own  weight,  the  air  in 
the  bag  will  be  rare6cd,  and  the  atmosphere  will  press  the  water 
into  the  bag.  When  the  rod  is  thrust  down  again,  this  water 
will  come  out  by  the  valve  F,  and  fill  part  of  the  trunk.  A re- 
petition of  the  operation  will  have  a similar  effect;  the  trunk 


will  he  filled,  nnd  the  water  will  at  last  he  discharged  by  the  spout. 
— The  same  hag-piston  may  be  employed  for  a forcing  pump, 
by  placing  it  below'  the  partition,  and  inverting  the  valve;  and 
it  will  then  be  equally  strong,  because  the  resistance  iu  this 
case  too  will  act  by  compression. 

Single  Barrrl  Bump,  with  a Double  Action. — An  ingenious 
variation  in  the  construction  of  the  sucking  pomp,  is  that  with 
two  piston  rods  in  the  same  barrel,  invented  hy  the  late 
W.  Taylor,  of  Southampton.  A vertical  section  of  this  pump 
is  given  in  the  figure. 
The  piston  rods  have  racks 
at  their  upper  parts  work- 
ing on  the  opposite  sides 
of  a pinion,  and  krpt  to 
their  proper  positions  hy 
friction  rollers.  The  valves 
used  in  this  pump  are  of 
three  kinds,  as  shewn  at 
a,  b,  and  e.  The  former  is 
a spheric  segment  which 
slides  up  and  down  on  the 
piston  rod,  nnd  is  brought 
down  by  its  own  weight: 
the  second,  b,  is  cnlled  the 
pendulum  valve;  and  the 
third,  e,  is  n globe  which 
is  raised  by  the  rising  wa- 
ter, and  fulls  again  by  its 
own  weight.  Koch  of 
these  valves  will  disen- 
gage itself  from  chips, 
sand,  gravel,  Ac.  brought 
up  by  the  water.  Iu  this 
kind  of  pump  the  pistons 
may  cither  be  put  in  mo- 
tion  by  a handle  in  the 
usual  way,  or  n rope  may 
pass  round  the  wheel  de 
in  a proper  groove,  tlte 
two  euds  of  which,  after 
crossing  at  the  lower  part 
of  the  wheel,  may  he  pull- 
ed by  one  man  or  more, 
on  each  side.  A pump  of  this  kind,  with  a seven-inch  bore, 
hrates  a ton  twenty-fuur  feet  high  in  a minute,  with  leu  men, 
five  only  working  at  a lime  on  each  side. 

Another  improvement  of  the  common  pump  lias  been  made 
by  Todd,  of  Hull.  This  invention,  in  some  particulars,  bears  a 
resemblance  to  the  ordinary  one,  but  lie  lias  contrived  to  double 
its  powers  by  the  following  means Having  prepared  the  pis- 
ton cylinder,  which  may  be  twelve  feet  high,  he  cuts  front  the 
bottom  thereof  about  three  feet;  at  the  end  of  the  great  cylin- 
der he  places  an  atmospheric  valve,  and  to  the  top  of  the  small 
cylinder  a serving  valve.  In  the  bottom  of  the  small  cylinder, 
which  contains  the  serving  valve,  is  inserted  an  oblong  ellip- 
tical curved  tube,  of  equal  calibre  with  the  principal  cylinder, 
and  the  other  end  is  again  inserted  in  the  top  of  the  great  cylin- 
der. This  tube  is  divided  in  the  same  manner  ns  the  first 
cylinder,  with  atmospheric  and  serving  valves,  exactly  parallel 
to  tho  valves  of  the  first  cylinder.  The  pump,  thus  hating 
double  valves,  produces  double  effects,  which  effects  may  he 
still  further  increased  by  extending  the  dimensions.  This 
pump,  in  addition  to  its  increased  powers,  possesses  another 
very  great  nnd  prominent  advantage.  By  screwing  to  it  the 
long  leather  tube  and  fire-pipe  of  the  common  engine,  it  is  in  a 
few  minutes  converted  into  an  effective  fire-engine.  Hence, 
whoever  possesses  one,  may  be  said  to  have  a convenient 
domestic  apparatus  against  fire.  Three  men  can  work  it;  one 
to  turn  the  winch,  another  to  direct  the  fire-pipe,  and  a third  to 
supply  the  water. 

The  late  Mr.  Benjamin  Martin  invented  a curious  and  power- 
ful pump  with  two  pistons,  the  friction  of  which  was  exceed- 
ingly small.  An  admirable  engraving  of  this  pump,  by  Lowry, 
is  given  in  vol.  xx.  of  Tilloch’s  Philosophical  Magazine. 

The  following  is  a plan  of  a Hold  Mine  Pump,  which  will 
supersede  the  necessity  of  cutting  new  shafts,  to  suit  the  wind- 
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ings  and  various  elevations  and  declinations  of  the  mines.  We 
have  Seen  informed,  that  in  the  gold  and  silver  mines  in  South 
America,  the  rod  pump  is  often  rendered  useless,  from  the  want 
of  some  such  contrivance 

Description. — r r represent  a pipe 
that  enters  the  well,  and  is  supplied 
with  water  by  means  of  the  pressing 
weight  of  the  Atmosphere ; BBBE 
are  two  working  barrels;  P P,  the 
stand  pipe;  CCCC  are  half-inch 
pipes  filled  with  water;  on  the  work- 
ing beam,  that  acts  on  the  pistons 
M N,  that  work  on  the  half-inch  pipes  ; 

* S S*  are  buckets  ; v r.  evacuants.  If 
any  small  quantity  of  water  issue  into 
the  evacuants,  the  piston  blocks,  x x, 
force  it  back  through  the  valves  6,6; 
the  numbers  1,2,3,  4,  represent  the 
four  valves. 

Perhaps  a rough  calculation  would 
be  the  best  mode  of  elucidating  the 
principle  of  this  invention.  Let  us 
suppose  the  depth  of  the  pipes  C P to 
be  500  feet,  the  barrels  four  fret,  and 
the  pipe  rr  10  feet;  the  diameter  of 
the  above  to  be  20  inches,  except  that 
of  the  pipes  CCCC.  which  is  half  An 
inch.  The  weight  of  the  water  on  the 
buckets  € a,  weighs  30  pounds;  the 
pressure  on  the  buckets  S S is  equal  to  1500  pounds  each  ; so 
that,  at  the  rising  of  the  piston  M,  the  pressure  of  the  atmo- 
sphere, 1500  poonds,  will  force  the  bucket  Sr  up,  so  that  the 
water  will  keep  rising  with  the  piston  M,  at  the  same  time  the 
piston  N will  be  forcing  the  water  downwards.  The  water  will, 
in  consequence,  force  the  bucket  a,  so  that  the  water  in  the 
barrel  is  forced  out  through  the  valve  3,  into  the  pipe  PP,  and 
out  at  W.  Now,  it  is  easily  to  be  perceived,  that  an  evacua- 
tion v*  ill  be  created  at  * ; that  afterwards  the  piston  N will  be 
raised,  and  the  effect  will  be  as  described  of  M,  and  the  effect 
on  M as  described  of  N,  and  so  on  alternately,  so  that  a con- 
tinual stream  will  flow  out  at  W.  The  pressure  of  1500  pounds 
is  produced  in  consequence  of  the  buckets  S S being  20  feet 
from  the  level  of  the  water;  so  that  there  is  left  five  pounds  on 
the  square  inch,  which  multiplied  by  300  inches,  the  area  of  the 
bucket,  gives  1500  pounds.— The  advantage  of  this  pump  is 
evident,  as,  whatever  the  winding  of  the  mines  might  be,  the 
pipe  of  such  a pump  might  be  turned  accordingly,  without  any 
obstruction  to  the  pump,  and  all  the  expense  of  cutting  new 
shafts  would  thus  be  saved. 

The  annexed  figure  represents  a Pump,  described  by  M. 
Ozannm  in  his  Recreations  Mi itkfmaliauet  et  Physiques.  which 
nppears  superior  to  the  pumps  now  in  nse.  Its  action  and 
construction  may  he  easily  understood  by 
the  figure.  A is  the  working  cylinder;  B, 
the  piston,  or  plunder,  the  rod  of  which. 

I),  works  in  an  air  tight  manner,  through 
the  stuffing  box  C.  E is  the  suction  pipe, 
or  pipe  leading  from  the  well ; and  II,  the 
discharging  pipe.  F P and  (I  G are  valves, 
all  opening  upwards.  The  piston  is  repre- 
sented as  ascending,  and  therefore  the 
valves  at  F F arc  open,  and  at  G G shut. 

] is  the  plate  closing  the  bottom  of  the  cy-  1 y 
Under,  and  by  which  the  whole  may  be  ijj 
securely  boll’.!  down  to  the  work  support-  ill 
ing  it.  It  will  w ivly  he  seen,  that  this  pump  ■ 
raises  water  botn  in  the  ascending  and 
descending  stroke  of  the  piston,  and  there- 
fore  affords  a continued  stream  of  water. 

Pumps  with  double  action  have  been  in 
use  some  time,  but  the  one  now  described  Is 
more  simple  and  powerful  than  those  on  the  usual  construc- 
tion. 

Double  Atmospheric  Pump.-  This  figure  represents  a pump 
for  raising  water  from  wells  between  60  and  60  feet  in  depth, 
to  be^worked  merely  by  a lever.  Let  A represent  a cylinder 
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three  feet  in  diameter,  and  30  in 
length,  reaching  below  the  surface 
of  the  water  in  the  well,  furnished 
with  an  aperture  II  at  the  top,  C a 
cylinder  about  eight  inebea  in  dia- 
meter, with  an  aperture  at  D.  Let 
E represent  an  air-tight  valve,  alter- 
nately to  open  and  close  the  two 
apertures  B and  D.  F,  a valve  that 
will  open  and  close  itself  by  the 
pressure  of  the  atmosphere.  6,  the 
handle  to  be  used  by  the  operator 
for  opening  and  closing  the  aper- 
tures B and  D. 

When  we  wish  to  work  the  pomp, 
the  aperture  B must,  in  the  first  in- 
stance, be  closed,  and  D of  course 
will  remain  open,  to  allow  the  whole 
of  the  air  in  the  large  cylinder  to 
escape,  that  the  w nter  may  follow ; 
we  then  make  use  of  the  handle,  and 
the  exterior  pressure  of  the  atmo- 
sphere will  raise  the  water  to  the 
height  of  30  feet,  as  in  the  common 
atmospheric  pump,  the  valve  F will 
then  be  closed,  and  10  feet  of  the 
water  in  the  wide  cylinder,  retained 
20  feet  above  that  in  the  well ; then 
by  opening  the  aperture  B,  we 
allow  the  atmospheric  pressure  to  enter,  at  the  same  tirao 
pressing  the  valve  E against  the  aperture  D,  making  it  air- 
tight, and  keeping  it  in  that  position,  we  are  enabled,  by  the 
continued  action  of  tbe  piston,  to  raise  that  ten  feet  of  water 
another  thirty  feet  from  its  surface  in  the  large  cylinder,  which 
will  make  fifty  feet  from  its  surfaee  in  the  well.  Again,  hy 
closing  the  aperture  H,  we  repeat  the  operation  in  the  same 
manner  as  before  described.  But  if  we  were  to  have  tbe  nar- 
row cylinder  fixed  at  five  feet  down  the  wide  one,  we  should 
then  be  enabled  to  raise  tbe  water  fifty-five  feet  from  its  surfaco 
in  the  well.  We  are  then  enabled  to  raise  water  from  wells 
between  50  and  60  feet  in  depth,  not  by  a multiplication  of 
pumps  and  cisterns,  bat  by  employing  the  aUnospbciic  pres- 
sure double,  or  at  two  parts  of  tbe  same  pump.  Instead  of 
having  the  wide  cylinder  A to  reach  below  the  surface  of  the 
water  in  the  well,  it  will  be  only  requisite  to  have  it  as  far 
down  as  tbe  part  where  the  valve  F is  situated.  And  it  will  be 
better  to  employ  a small  auction  pipe  from  beneath  the  valve 
F,  to  the  water  in  the  well,  which  will  produce  the  same  effect 
more  perfectly,  and  in  a much  shorter  space  of  time. 

The  Triple  Pump,  a sketch  of  which  is  given  in  the  following 
engraving,  is  taken  from  Bockler's  Tkemtrum  Mackinarum. 
The  nature  of  the  machinery  by  which  this  pump  is  worked, 
will  he  sufficiently  obvious  to  any  person  after  an  inspection  of 
the  figure.  The  horizontal  wheel  C,  and  its  shaft  A,  are  turned 
by  tbe  capstan  bars  B ; this  wheel  drives  the  pinion  1>,  on  the 
axle  of  which  is  the  equalizing  fly  E,  and  the  crank  F : tho 
rotatory  motion  of  the  crank  alternately  raises  and  depresses 
the  bar  G,  with  the  lever  H turning  on  a roller  and  pivots,  and 
thus  works  tho  pump  I ; at  (he  same  time  the  connecting  rods 
K move  in  like  manner  the  lever  M,  and  work  the  pump  O; 
and  the  rods  K move  the  lever  N,  and  work  the  pump  P.  If 
the  levers  II,  M,  N.  are  not  so  contrived  that  the  extremities  of 
each  shall  move  through  equal  spaces,  the  bores  of  1,0,  and  P, 
must  be  made  in  the  inverse  ratio  of  thoso  spaces,  otherwise 
one  or  other  of  the  reservoirs  may  be  drawn  dry  ; a defect  that 
should  he  carefully  guarded  against. 

Our  attention  may  now  be  directed  to  some  of  the  different 
forms  which  may  he  given  to  the  pistons  and  valves  of  a pump. 
The  great  desideratum  in  a piston  is,  ihat  while  it  he  as  tight 
as  possible,  it  should  have  as  little  fiiclion  as  is  consistent  with 
this  indispensable  quality.  The  common  form,  when  carefully 
executed,  possesses  these  properties  in  an  eminent  degree.  I bis 
piston  is  a sort  of  truncated  cone,  generally  made  of  wood  not 
apt  to  split,  such  ns  elm  or  beech.  The  small  end  of  it  is  cut 
off  at  the  sides,  so  as  to  form  a sort  of  arch,  by  which  it  is 
fastened  to  the  iron  rod  or  spear.  The  two  ends  of  the  conical 
10  11 


Digitized  by  Google 


654 


P u II 


DICTIONARY  OP  MECHANICAL  SCIENCE. 


P U M 


part  may  be  hooped  with  brass.  This  cone  has  its  larger  end 
surrounded  with  a ring  or  band  of strong  leather  fastened  with 
nails,  or  bv  a copper  hoop,  which  is  driven  on  it  at  the  smaller 
end  ; ibe  farther  this  end  reaches  beyond  the  base  of  the  cone, 
the  better j and  the  whole  must  be  of  uniform  thickness  all 
round,  so  as  to  suffer  equal  compression  between  the  cone  and 
working  barrel.  The  scam  or  joint  of  the  two  ends  of  this  band 


must  be  made  very  close;  but  not  sewed  or  stitched  together, 
as  that  would  occasion  bumps  or  inequalities,  which  would  spoi 
its  tightness  ; and  no  harm  can  result  from  the  want  of  it, 
because  the  two  edges  will  be  squeezed  close  together  by  the 
compression  in  the  barrel.  Nor  is  it  by  any  means  necessary 
that  this  compression  be  great : this  is  a very  detrimental  error 
of  the  pump-makers.  It  occasions  enormous  friction,  and 
destroys  the  very  purpose  which  they  have  in  view.  viz.  render- 
ing the  piston  air-tight;  for  it  causes  the  leather  to  wear 
through  very  soon  at  tho  edge  of  the  cone,  and  it  also  wears  the 
workiu  barrel. 

Beliunr,  an  author  of  the  first  reputation,  has  given  the 
description  of  a piston  which  he  highly  extols,  and  is  undoubt- 
edly a very  good  one,  constructed  from  principle,  and  extremely 
well  composed.  It  consists  of  a hollow  cylinder  of  metal  (fig. 
1 .)  pierced  with  a number  of  holes,  EE, 

FF,  having  at  top  a flanch,  whose  din- 
meter  is  nearly  equal  to  that  of  the 
working  barrel  of  the  pump  Q N.  This 
(lanch  has  a groove  round  it  There  is 
another  flanch  below,  by  which  this 
hollow  cylinder  is  fastened  with  bolts 
to  the  lower  end  of  the  piston,  repre- 
sented in  fig.  2.  This  consists  of  a 
plate  with  a grooved  edge  similar  to 
A B,  and  an  intermediate  plate  which 
forms  the  seat  of  the  valve.  The  com- 
position of  this  part  is  better  under- 
stood by  inspecting  the  figure  than  by 
any  description.  The  piston-rod  H 
is  fixed  to  tho  upper  plate  by  holts 
through  its  different  branches  at  G O. 

This  metal  body  is  then  covered  with  a 
cylindrical  bag  of  leather,  fastened  on 


Fig.  2.  it  by  cords  bound  round  it,  filling  up 

Uic  grooves  in  tho  upper  and  lower 
plates.  The  operation  of  the  piston  is 
•s  follows: — A little  water  is  poured 
into  the  pump,  which  gets  past  tho 
sides  of  the  piston,  and  lodges  below 
in  the  fixed  valve.  The  piston  being 
pushed  down,  dips  into  this  water,  ana 
it  gets  into  it  by  the  valve.  But  as  tho 
piston  in  descending  compresses  the 
air  below  it,  this  compressed  air  also 
gets  into  the  inside  of  the  piston, 
swells  out  the  bag  which  surrounds  it,  and  compresses  it  to  the 
sides  of  the  working-barrel.  When  the  piston  is  drawn  up 
again,  it  must  remain  tight,  because  the  valve  will  shut  and 


keep  in  the  air  in  its  most  compressed  slnte;  therefore  tho 
piston  must  perform  well  during  the  suction.  It  must  act 
equally  well  when  pushed  down  again,  ami  act  as  a forcer; 
for,  however  great  tnc  resistance  may  be,  it  wil!  affect  the  air 
within  the  piston  to  the  same  degree,  and  keep  the  leather  closo 
applied  to  the  barrel. 

The  following  piston  is  also  ingenious,  and  lias  a good  deal 
of  merit.  OPPO,  in  the  figure,  is 
tho  box  of  the  piston,  having  a per- 
foration Q,  covered  above  with  a flat 
valve  K,  which  rests  in  a metal  plate 
that  forms  the  top  of  the  box.  A B C B A 
is  a stirrup  of  iron  to  which  the  box  is 
fixed  by  screws  a,  «i,<r,  a,  whose  heads 
arc  sunk  in  the  wood.  This  stinup  is 
perforated  at  C,  to  receive  the  end  of 
the  piston-rod,  and  a nut  H is  screw  cd 
on  helow  to  keep  it  fast.  I)  E F E D is 
another  stirrup,  whose  lower  part  at 
I)  I)  forms  a hoop  like  the  sole  of  a 
stirrup,  which  embraces  a .small  part 
of  the  top  of  the  wooden  box.  The 
K lower  end  of  tho  piston-rod  is  screwed ; 
and  before  it  is  put  into  the  holes  of 
the  two  stirrups  (through  which  holes 
it  slides  freely)  a broad  nut  G is 
screwed  on  it.  It  is  then  pul  into  tho 
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holes,  and  the  nut  H firmly  screwed  up.  The  packing  R R is 
(hen  wound  about  the  piston  as  tight  as  possible  till  it  com- 
pletely fills  the  working-barrel  of  the  pump.  When  long  use 
has  rendered  it  in  any  degree  loose,  it  may  he  tightened  again 
by  screwing  down  the  not  G.  This  causes  the  ring  DD  to 
compress  the  packing  between  it  and  the  projecting  shoulder 
of  the  box  at  P P;  and  thus  causes  it  to  swell  out.  and  apply 
Itself  closclv  to  the  barrel.  Prony.  in  his  Architecture  Hydrau- 
lique,  ascribes  this  invention  to  M.  Bcttancourt. 

Wc  shall  add  only  another  form  of  a perforated  piston; 
which  being  on  a principle' different  from  all  the  preceding, 
will  suggest  many  others;  each  of  which  will  have  its  peculiar 
advantages.  O O,  in  the  figure,  represents 
the  box  of  this  piston,  fitted  to  the  working- 
barrel  in  any  of  the  preceding  ways  as  may 
be  thought  best.  A U is  a cross-bar  of  four 
arms,  wliich  is  fixed  to  the  top  of  the  box. 
C F is  the  piston  rod  going  through  a hole 
In  the  middle  of  A B,  and  reselling  a little 
way  beyond  the  bottom  of  the  box.  It  lias 
a shoulder  D,  which  prevents  its  going  too 
far  through.  On  the  lower  end  there  is  a 
thick  metal  plate,  turned  conical  on  its 
upper  side,  so  as  to  fit  a conical  scat  P P 
in  the  bottom  of  the  piston-box.  When 
the  piston-rod  is  pushed  down,  the  friction 
on  the  barrel  prevents  the  box  from  imme- 
diately yielding.  The  rod  therefore  slips 
through  the  hole  of  the  cross-bars  A B.  The  plate  E,  therefore, 
detaches  itself  from  the  box.  When  the  shoulder  I)  presses 
on  the  bar  A B,  the  box  must  yield,  and  be  pushed  down  the 
barrels,  and  the  water  gets  up  through  the  perforation.  When 
the  piston-rod  is  drawn  up  again,  the  box  docs  not  move  till 
the  plate  E lodges  in  the  seat  PP,  and  thus  shuts  the  water- 
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way;  and  then  the  piston  lifts  the  water  which  is  above  it, 
ana  nets  as  the  piston  of  a sucking. pump.  This  is  a very  sim- 

fle  and  effective  construction,  and  makes  a very  tight  valve, 
t has  been  much  recommended  by  engineers  of  the  first  repu- 
tation,  and  is  frequently  used ; and,  from  its  simplicity,  and 
the  great  solidity  of  which  it  is  capable,  it  seems  very  fit  for 
great  works.  Dut  it  is  evident  that  the  water-way  is  limited 
to  less  than  one-half  of  the  area  of  the  working-barrel.  For  if 
the  perforation  of  the  piston  be  one-half  of  the  area,  the  diame- 
ter of  the  plate  or  hall  K F mast  be  greater ; and  therefore  less 
than  half  the  area  will  be  left  for  the  passage  of  the  water  by 
its  sides. 

We  come  now  to  consider  briefly  the  forms  which  may  be 
given  to  the  valvei  of  an  hydraulic  engine.  The  requisites  of  a 
valve  are,  that  it  shall  be  tight,  of  sufficient  strength  to  resist 
the  great  pressures  to  which  it  is  exposed,  that  it  afford  a 
sufficient  passage  for  the  water,  and  that  it  do  not  allow  much 
to  go  back  while  it  is  shutting.  Some  engineers  make  their 
great  valves  of  a pyramidal  form,  consisting  of  four  clacks, 
whose  hinges  are  in  the  ci  ream  fere  noe  of  the  water-way,  and 
which  meet  with  their  points  in  the  middle,  and  are  supported 
by  four  ribs  which  rise  up  from  the  sides,  and  unite  in  the  mid- 
dle. This  is  an  excellent  form,  affording  the  most  spacious 
water-way,  and  sbotting  very  readily.  It  seems  to  be  the  best 
possible  lor  a piston.  The  rod  of  the  piston  is  branched  out 
on  four  sides,  and  the  branches  go  through  the  piston-box,  and 
are  fastened  below  with  screws.  These  branches  form  the 
support  for  the  four  clacks.  We  have  seen  a valve  of  this 
form  in  a pump  of  six  feel  diameter,  which  discharged  twenty 
hogsheads  of  water  every  stroke,  and  made  twelve  strokes  in  a 
minute,  raising  the  water  above  twenty-two  feet. 

There  is  another  form  of  valve,  called  the  iurtoa  or  tail  valve. 
It  consists  of  a plate  of  metal  A B (sec  the  figure)  turned  coni- 
cal, so  as  exactly  to  fit  tbe  conical  cavity 
b b of  its  box.  A tail  C D projects  from 
the  under  side,  which  passes  through  a 
cross-bar  E F in  the  bottom  of  the  box, 
and  has  a little  knob  at  the  end,  to  hin- 
der the  valve  from  rising  too  high.  This 
valve,  when  nicely  made,  is  unexception- 
able. It  has  great  strength,  and  is  there- 
fore proper  for  all  severe  strains,  and  it 
may  be  made  perfectly  tight  by  grinding. 

Accordingly  it  is  used  In  all  cases  where 
this  is  of  indispensable  consequence.  It 
is  most  durable,  and  tbe  only  kind  that  will  do  for  passages 
where  steam  or  hot  water  is  to  go  through.  Its  only  imper- 
fection is  a small  water-way;  which,  from  what  has  been  said, 
cannot  exceed,  nor  indeed  canal,  one-half  of  the  area  of  the 
pipe.  If  we  endeavour  to  enlarge  tbe  water-way,  by  giving  the 
cone  very  little  taper,  the  valve  frequently  sticks  so  fast  in  the 
seat  that  no  force  can  detach  them.  And  this  sometimes  hap- 
ens  daring  the  working  of  the  machine ; and  the  jolts  and 
lows  given  to  the  machine  in  taking  it  to  pieces,  in  order  to 
discover  what  has  been  the  reason  that  it  has  discharged  no 
water,  frequently  detaches  tbe  valve,  and  we  find  it  quite  loose, 
and  cannot  toll  what  has  deranged  the  pump.  When  this  is 
guarded  against,  and  the  diminution  of  the  water-way  is  not  of 
very  great  consequence,  this  is  the  best  form  of  a valve. 

Analogous  to  this  is  the  simplest  of  all  valves.  It  is  nothing 
more  than  a sphere  of  metal,  to  which  is  fitted  a seat  with  a 
small  portion  of  a spherical  cavity.  Nothing  can  he  more 
effectual  than  this  valve  ; it  always  fails  into  its  proper  place, 
and  in  every  position  fits  it  exactly.  Its  only  imperfection  is 
tbe  great  diminution  of  the  water-way.  If  the  diameter  of  the 
sphere  do  not  considerably  exceed  that  of  the  hole,  the  touch- 
ing parts  have  very  little  taper,  and  it  is  very  apt  to  stick  fast 
It  opposes  much  less  resistance  to  the  passage  of  the  water 
than  the  flat  under-surface  of  tbe  button  valve.  The  spherical 
valve  must  not  be  made  too  light,  otherwise  it  will  be  harried 
up  by  the  water,  and  much  may  go  back  while  it  Is  returning 
to  its  place. 

Description  of  an  Improved  Pun r far  Draining,  constructed 
by  Henry  W.  Merely,  Esq.  Civil  Engineer.  33,  King-street,  West , 
Bryans  lone- square,  London.—' The  principal  objects  in  the  con- 
struction of  this  pump,  are  the  following ; " To  obtain  a 


machine  of  large  dimensions,  and  of  easy  traasporlanee  s to 
afford  sufficient  scope  for  the  most  advantageous  application  of 
the  united  strength  of  many  men,  in  raising  large  bodies  of 
water  to  moderate  heights,  as  required  in  draining  large  tracts 
of  land,  sinking  foundations,  lie.  Ac.  To  prevent,  as  far  as 
possible,  tbe  choking,  and  final  destruction,  of  the  principal 
parts  of  the  machine,  by  the  impurities  with  which  water 
under  such  circumstances,  is  always  loaded." 

Explanation  of  the  Drawing.  (See  Plate  Pump for  Draining.) — 
Fig.  1.  Front  elevation  of  the  whole  machine,  a,  a,  the  frame- 
work usually  constructed  of  wood.  c,c,  the  levers  and  hand- 
rails, by  which  the  pumps  are  worked,  as  in  the  common  fire- 
engine.  m.m.  two  stages,  or  platforms,  on  which  the  men 
stand.  k,k,  the  suction  pipe,  which  branches  out  into  two,  at 
the  upper  part,  in  order  to  supply  both  the  cylinders.  This 
pipe  is  divided  into  short  lengths  by  scrcw-joints,  to  suit  vari- 
ous depths.  d,d,  the  doable  rising-pipe,  which  communicates 
with  the  large  cistern,  or  general  receiver,  x,  x,  the  cistern, 
or  general  receiver,  to  which  the  rising-pipe,  and  pump  cylin- 
ders, are  firmly  united.  /,  the  delivering  spout 

N.  B.  The  same  letters  refer  to  the  same  parts  in  all  the 
figures. 

Fig.  2.  A side  section,  shewing  the  internal  construction  of 
the  whole.  ot  tbe  suction  valve,  p,  the  rising  valve,  r,  a 
small  copper  spring  placed  behind  tbe  rising-valve,  in  order  to 
ensure  its  closing  rapidly. 

Observation. — The  valves  and  their  seats  are  of  an  oblong 
rectangular  form,  and  are  made  entirely  of  metal,  without  any 
fitting  whatsoever,  so  that  they  can  never  be  out  of  order. 

Fig.  3.  A back  view,  with  a section  of  one  of  the  cylinders. 
st  t,  the  pump-arcus,  with  their  pistons  attached  in  the  com- 
mon way. 

Fig.  4.  A side  view,  n,  a,  the  spindle,  to  which  tbe  working 
levers  and  pump-arms  are  attached,  e,  one  of  tbe  cylinders, 
or  pump-barrels,  which  rise  a few  inches  above  the  bottom  of 
the  cistern,  to  a sufficient  height  to  prevent  the  dirt  and  stones, 
accumulated  in  the  latter,  from  falling  in,  but  not  so  high  as  to 
hinder  the  clear  water  from  flowing  into  them,  and  keeping 
their  pistons  free  and  air-tight,  a,  a man-hole,  through  which, 
when  necessary,  the  valves  may  be  cleaned  and  examined,  q, 
a plug,  used  for  the  double  purpose  of  discharging  the  pump  of 
its  water,  and  cleaning  the  belly-part,  from  time  to  time,  of  the 
sand  and  gravel  which  are  deposited  there  during  the  working. 

Fig.  6-  Is  a plan  of  the  whole  machine,  with  its  levers  aud 
band-rails  ready  for  work. 

General  Observations.— It  Is  evident  from  this  construction, 
that  the  water  which  is  pumped  up  does  not  pass  through  the 
cylinders  ; it  cannot,  therefore,  although  loaded  with  sand  and 
gravel,  injure  them  io  any  sensible  degree.  The  pistons,  how- 
ever, are  constantly  working  between  two  waters,  and  remain 
perfectly  free  and  air-tight-  The  machine,  represented  by  this 
drawing,  has  the  barrels  of  its  pumps  of  the  internal  diameter 
of  fourteen  inches,  and  the  length  of  each  arm  of  its  levers, 
eight  feet.  By  placing  six  men  outside,  and  four  men  within 
each  hand-rail,  the  united  strength  of  twenty  men,  acting  at 
the  extremity  of  a long  lever,  may  bo  applied  to  working  this 
pump  ; but  in  ordinary  cases,  where  such  an  exertion  is  not 
requisite,  half  that  number  will  be  sufficient.  The  quantity  of 
water  raised  by  this  pump,  will  vary  according  to  the  depth 
from  which  it  is  to  be  raised,  and  the  power  applied.  It  may 
be  considered,  however,  in  general,  to  raise  from  2000  to  3000 
cubic  feet  per  hour. 

Description  of  a new  and  efficient  Ilydropneumatie  POMP  for 
ike  Compression  of  Gasses. — Lumps  for  condensed  gas,  are  found 
so  convenient  and  manageable  in  every  respect,  and  oil-gas 
applied  to  the  purpose  of  illumination  is  so  preferable  on  various 
accounts  to  that  made  firoin  pit-coal,  that  they  are  daily  coming 
more  and  more  into  use.  Independently  of  their  adoption  by 
private  families,  they  are  now  employed  in  many  shops,  where 
the  goods  are  of  a nature  to  be  injured  by  sulphurised  hydrogen 
(always  present  in  coal-gas,)  and  theii  use  is  extending  among 
public  institutions  and  large  establishments  about  Town.  New- 
gate has,  for  some  months,  been  regularly  lighted  by  means  of 
portable  gas  lamps. 

The  establishment  of  the  Portable  Gas  Companies  was  at 
first  viewed  in  a dubious  light,  but  time  and  experience  have  so 
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far  removed  suspicion,  that  they  now  receive  ample  patronage. 
To  render  their  establishment  complete,  there  was  nothing 
wanted,  with  the  lamp,  but  such  a condensing  pump  as  wc  arc 
now  about  to  lay  before  our  readers. 

In  consequence  of  the  general  use  to  which  gas  is  likely  to 
be  brought  when  highly  compressed,  it  becomes  important  to 
ascertain  the  best  method  of  reducing  it  to  that  state,  so  that  it 
shall  be  most  useful  and  advantageous  to  the  public.  The  pre- 
sent method  of  compressing  gas  is  attended  with  a great  ninny 
disadvantages  ; these  principally  consist  of  a considerable  loss 
of  gas  during  the  operation  of  compression,  an  immense  loss  of 
power  in  consequence  of  the  gas  not  being  completely  forced 
out  of  the  pump  barrel,  and  the  excessive  wear  and  tear  of  the 
machinery  employed  therein. 

The  pump  which  has  hitherto  been  used  for  this  purpose  con- 
sists of  a barrel  well  bored  out.  open  at  one  end,  as  A,  fig.  1. 
ace  plate  Hydro- Pneumatic  Pump,  and  ttute't  Furnace,)  with  the 
two  valves  e and  d at  the  other  end  ; and  the  solid  piston  B work- 
ing therein.  This  is,  pcihaps,  the  best  possible  arrangement 
of  the  piston  pump,  and  is  the  one  adopted  by  some  of  the 
first  engineers  and  machinists. 

Now,  in  the  use  of  this  pump  it  is  impossible  that  the  piston 
can  be  worked  so  close  as  to  strike  the  bottom;  there  must  be 
some  space  for  clearance,  otherwise  there  would  be  great  dan- 
ger of  damaging  the  valves,  or  doing  other  mischief.  Say.  in  a 
pump  of  12-inch  stroke  and  A inches’  diameter,  the  spaces  allow- 
ed between  the  bottom  of  the  piston  and  the  bottom  of  the  pump 
shall  be  onc-ciglith  of  an  inch,  which  is  no  great  deal ; now  as 
the  operation  of  compression  goes  on,  this  space  will  be  gra- 
dually increased,  and  when  the  gas  arrives  at  a pressure  of  90 
atmospheres,  or  MO  lbs.  upon  the  square  inch,  (which  is  the 
average  pressure  employed  by  the  Portable  Gas  Company,) 
there  will  then  he  the  enormous  wcightof9000  lbs.  acting  against 
the  button)  of  the  barrel  and  the  piston,  w hich  will  naturally 
cause  them  to  recede  the  one  from  the  other;  and  from  the  ac- 
tnal  spring  of  the  cranks,  the  looseness  and  wear  of  bearings, 
spring  of  the  connecting  rods  and  crosshoads,  and  even  of  the 
bettom  of  the  pump  itself,  we  may  fairly  conclude  that  under  this 
great  pressure  the  piston  docs  not  come  within  J of  an  inch  of 
the  bottom  ; consequently  there  remains  that  quantity  of  gas 
tinder  the  great  pressure  of  30  atmospheres,  which  cannot  be 
forced  out,  and  w)iic|i,  as  the  piston  recedes  for  the  return 
stroke,  w ill  expand  in  the  barrel,  and  occupy  a great  part  of  the 
space  ; thereby  preventing  the  admission  of  another  full  charge 
And  this  is  one  of  the  greatest  defects  of  this  sort  of  pump  ; for 
allowing  the  space  to  be  one  quarter  of  an  inch,  it  will  be  just 
one  forty-eighth  of  the  whole  capacity  of  the  pump  ; and  adding 
to  this  the  space  left  by  the  rising  of  the  eduction  valve  d, 
which  will  remain  open  until  the  piston  has  receded  a little  in 
the  return  stroke,  we  may  doubtless  presume  that  a portion  of 
compressed  gas,  equal  in  volume  to  one-fortieth  of  the  whole 
stroke  of  the  pump,  remains  behind  every  time  in  the  barrel; 
therefore  when  the  pump  commences  working,  and  the  gas  in 
ihc  receiver  arrives  at  a pressure  of  10  atmospheres  only,  three 
’ourths  of  the  gas  is  forced  out  of  the  barrel, — at  20  atmo- 
spheres, one  half, — at  30  atmospheres,  one  quarter;— and  when 
t arrives  at  -40  atmospheres,  the  pump  will  cease  to  act,  as  the 
compressed  gas  which  remains  will  expand  itself,  and  fill  the 
whole  barrel ; and  therefore  no  more  gas  can  then  be  admitted 
from  the  gasometer.  Moreover,  there  is  an  actual  loss  of  gas 
occasioned  by  the  leaking  of  the  piston,  which  is  a failing  that 
these  pumps  arc  more  or  less  liable  to ; for,  whether  they  be 
packed  with  metallic  rings,  cupped  leathers,  or  hemp  packing, 
atill  there  will  be  some  escape  under  this  great  pressure  ; and  if 
the  leathers,  Ate.  arc  screwed  up  so  hard  as  totally  to  prevent 
the  escape  of  the  gas,  the  friction  will  become  immense,  conse- 
quently one  half  of  the  power  will  be  absorbed,  and  thus  very 
little  advantage  would  be  gained  by  the  remedy. 

These  observations  will,  it  is  presumed,  place  the  defective 
operation  of  the  common  forcing  pump  in  a clear  point  of  view, 
and  will  naturally  lead  us  to  comprehend  the  advantages  of  the 
hydro-pueumatic  pump.  It  will  have  been  observed,  that  the 
great  evil  in  the  common  pomp  is  the  space  or  cavity  that  is 
left  when  the  piston  is  down  at  the  bottom  of  the  stroke.  Now 
the  remedying  of  such  evil  is  the  primary  object  sought  for  in 
this  improvement ; for  this  purpose  a quantity  of  non-elastic 


fluid  is  introduced  into  the  chamber  of  the  pump,  which,  filling 
up  the  whole  of  the  cavity  when  the  piston  is  down,  necessarily 
forces  out  every  particle  of  the  compressed  gas  ; the  method  of 
accomplishing  which  will  be  readily  understood  iu  the  descrip- 
tion of  the  new  pump. 

Fig.  2 is  au  elevation,  and  fig.  3 a plan  of  the  hydro-pneuma- 
tic pump.  A A is  n frame  for  supporting  the  machine  ; the 
pump  consists  of  two  chambers  B and  1);  in  the  chamber  II 
works  the  solid  plunger  C,  through  a cupped  leather  **,by  means 
of  the  cruuk  a,  and  the  slings  in  m.  1)  is  the  pneumatic  chamber, 
at  the  top  of  which  are  placed  the  induction  valve  t aud  the 
eduction  valve  e;  over  the  latter  is  placed  a small  vessel  § with 
the  pipe  A leading  to  the  receiver. 

Now  when  the  plunger  C is  at  tbe  bottom  of  the  stroke  ns 
■hewn  in  fig.  2,  tbe  pneumatic  chamber  D is  then  to  be  quite 
full  of  oil,  or  some  other  non-elastic  fluid:  and  for  further  secu- 
rity, a small  quantity  of  oil  is  also  to  be  above  the  eduction 
valve  e ; when  tbe  plunger  C is  drawn  back  the  oil  in  the  cham- 
ber D will  sink  to  the  level  ofr  r,  and  the  space  will  then  he 
filled  with  the  gas,  which  will  rush  from  tbo  gasometer  through 
the  pipe/ and  valve  r;  but  when  the  plunger  is  again  forced 
down,  the  oil  will  rise  to  tbe  same  height  as  before,  agaiu  tilling 
up  the  whole  capacity  of  the  chamber  I),  and  forcing  out  every 
particle  of  gas  through  tbe  valve  t ; and  so  on  alternately: 

If,  through  the  increased  pressure,  or  from  some  other  cause, 
the  oil  in  the  chamber  D should  not  be  quite  sufficient  to  fill  up 
the  w hole  cavity  on  the  return  of  tbe  plunger,  it  is  of  no  conse- 
quence, because  tbe  moment  the  valve  e rises  ever  so  little,  the 
oil  which  was  above  the  valve  will  descend,  and  displace  the 
gas  in  the  chamber  D.  Tbe  vessel  g is  a small  reservoir  for  the 
oil,  and  to  receive  any  drainage  from  the  gas  ; the  tube  h is  for 
ascertaining  that  tbe  proper  quantity  of  oil  is  iu  the  apparatus, 
or  for  supplying  more  when  required.  It  is  possible  that  n trifling 
leak  may  tako  place  through  tbe  valve  c ; but  this  will  he  of  little 
consequence,  as  the  escape  of  a small  quantity  of  a non-elavtic 
fluid  back  into  tbe  chamber  U is  not  attended  with  the  twentieth 
part  of  the  inconvenience  to  which  the  escape  of  ihc  same  volume 
of  compressed  gas  would  be  subject.  Now,  the  particular  ad- 
vantage of  Ibis  pump  is,  that  the  full  charge  of  gas  is  forced 
through  the  valve  c at  every  stroke  of  the  piston,  whether  the 
pressure  bo  cqoal  to  1,  10,  or  50  atmospheres.  Indeed,  there 
are  no  limits  to  the  degree  of  compression  of  which  this  pump 
is  capable  ; provided  the  parts  of  the  machine  be  sufficiently 
strong  to  withstand  tho  strain,  and  an  adequate  power  be 
employed;  while  it  is  supposed  that  ibe  operation  of  the  com- 
mon pump  is  not  capable  of  extending  beyond  a pressure  of  30 
or  40  atmospheres. 

A diagram  may  be  constructed,  which  will  furnish  an  easy 
method  of  ascertaining  the  power  required  to  work  tbe  above 
pump  sufficiently  near  fur  all  practical  purposes. 

Thus  let  a straight  line  A U be  divided  into  32  equal  parts,  of 
which  make  G B=  16;  FG=8;  KF=  4;  1>B  = 2 ; CD  = 
1 ; and  A C=  I.  Then  if  wc  consider  this  whole  line  equal  to 
the  space  which  the  plunger  moves  over  in  one  stroke  of  the 
pump,  it  is  plain  that  at  B,  the  commencement  of  tbe  stroke, 
tbe  stroke  will  be  equal  to  one  atmosphere  only,  represented 
by  a vertical  line  BA:  but  when  the  plunger  has  reached  G, 
it  will  have  made  half  a stroke,  and  the  stroke  will  the »« be  equal 
to  two  atmospheres,  as  shewn  by  a line  U yzz  2x  BA.  Again, 
when  the  plunger  is  at  F,  it  will  have  made  three-quarters  of 
tbe  stroke,  and  the  force  will  then  be  equal  to  four  atmospheres 

— F/rz  4 B A ; and  so  on  until  the  plunger  arrives  at  C.  when  it 
will  have  made  B part  of  tbe  stroke,  and  the  compression  and 
force  will  then  be  equal  to  32  atmospheres,  equal  to  a line  Ce 

— 32  x BA.  Therefore,  if  we  consider  by.  y/.ft,  Ate.  as  so 
many  straight  lines,  then  will  the  areas  G A,  F y,  E/,  Dr, 
Ate.  be  nearly  as  the  momenta  of  the  plunger  passing  over 
the  several  spaces  B G,  G F,  F E,  Ate.  But  the  several 
areas  G A,  F^,  E /,  Ice.  are  all  equal  to  each  other:  there 
fore  the  whole  of  the  momenta  of  the  plunger  passing  through 
the  space  B C,  will  be  equal  to  five  times  the  area  G yb  B ; that 

og  + bAxob  , .. 

is.  equal  to  6 x 2 = & X l|  X 16  = 120. 

To  this  must  now  be  added  the  momenta  of  the  plunger  pass- 
ing from  C to  A,  the  last  ^,d  part  of  the  stroke,  which  will  be 
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ba  32  x 1 ” M ;•  which  added  to  the  above  rives  152.  We  have 
now  to  deduct  the  pressure  of  one  atmosphere,  which  has  as- 
sisted the  plunger  in  passing  over  the  space  1*  A ; that  is  32  x 
I —32,  which  taken  from  the  foregoing  quantity  will  leave  120 
for  the  whole  absolute  momenta  of  the  plnnger.  Now,  divide 
this  quantity  by  the  number  of  parts  In  the  Line  AB(“  32.)  and 
it  will  give  3f  atmospheres,  or  56f  lbs.  per  square  inch  for  the 
average  force  on  the  planger  daring  the  whole  stroke,  when 
compressing  gas  equal  to  32  atmospheres.  Therefore  as  the 
pump  acts  bat  singly,  if  a fly-wheel  of  sufficient  weight  be  em- 
ployed. a power  equal  to  about  30ibs.  on  every  square  inch  of 
the  planger  will  be  nearly  adequate  to  the  working  of  the  pump. 

If  gas  of  the  pressure  of  only  20,  or  any  other  number  of 
atmospheres  less  than  32,  be  required,  the  necessary  average 
power  for  producing  it  can  readily  he  ascertained  from  the 
same  diagram ; for  let  the  line  A m represent  the  proposed  I 

(treasure,  then  cutting  off  the  upper  part  of  the  figure  by  the 
ina  m a,  parallel  to  the  base  A H ; and  calculating  the  remain- 
ing area  in  the  manner  already  described,  it  will  give  the 
required  power.  And  if  the  pressure  should  be  required  to  be 
more  than  32  atmospheres,  then  by  increasing  the  height  of  the 
diagram  towards  a e in  the  manner  already  shewn,  we  can  also 
in  that  case  estimate  nearly  the  necessary  required  power.  I 
Head- Pump,  a moveable  pomp,  to  pat  over  the  bows  or  side  ■ 
of  a ship.  These  were  formerly  used  in  the  navy,  to  pump 
water  into  the  ship  for  washing  the  decks,  See.  but  since  the 
invention  of  a cistern  in  the  well,  they  arc  qoito  disused. 
Pump-brake,  the  wooden  lever  or  handle  by  which  a hand- 
pump  is  worked.  Pump-hoUt,  two  pieces  of  iron,  with  a knob 
at  one  end,  and  a bole  for  a pin  or  forelock  in  the  other;  one 
serves  to  fasten  the  pump  spear  to  the  brake,  and  tbc  other  as 
a fulcrum  for  the  brake  to  work  upon.  Pump-dalrt , long  , 
wooden  tubes,  extending  from  the  chain-pumps  across  the 
ship,  and  through  the  side,  serving  to  discharge  the  water 
without  wetting  the  decks.  Pump-gear,  any  materials  requi- 
site for  fitting  or  repairing  the  pumps,  as  boxes,  leather,  flee. 
Pump-tpettr,  that  bar  of  iron,  which,  communicating  with  the 
upper  box,  is  also  attached  to  the  end  of  the  brake  whereby  tbc 
former  is  put  in  motion.  The  Pump  tuekt,  is  said  of  the  pump 
when  the  water  is  drawn  out,  and  there  comes  up  nothing  but 
froth  and  wind. 

Pump  Cham,  consists  of  a long  chain  equipped  with  a suffi- 
cient number  of  valves  a proper  distances,  which  working  upon 
two  wheels,  one  above  and  the  other  below,  passes  downward 
through  a wooden  tube,  and  returns  upward  through  another, 
it  is  managed  by  n long  winch  or  roller,  whereon  several  men 
may  be  employed  at  once,  and  thus  it  discharges  in  a limited 
time  a much  greater  quantity  of  water  than  the  common  pump, 
and  with  less  fatigue  and  inconvenience  to  the  labourers. 

Pump  Iront  of  the  following  description  have  been  made  by 
some  engineers,  and  they  have  answered  very  well  when  pro- 

Serly  constructed.  They  arc  described  in  the  62d  No.  of  the 
(eehanic's  Magasine,  thus: — Fig.  1 is  the  plan  generally  adopt- 
ed for  a common  lifting  pump.  A is  tbc  pump  standard,  with 
the  handle  B connected  to  it ; C tire  pump  rod  ; D a sling,  with 
a double  joint  at  each  end  ; the  upper  part  of  iho  pump  rod  C 
passes  through  a guide  above  the  joint  G.  which  always  keeps  i 
the  pump  rod  upright : the  joints  should  be  bushed  with  steel, 
and  steel  pins  turned  and  fitted  nicely,  and  they  will  last  for 
many  years  without  shaking  in  the  least.  But  when  I am  con- 
fined for  room,  as  is  frequently  the  case,  I use  fig.  3,  where  A is 
the  joint  of  the  pump  lever  or  handle;  B a radius  rod  of  the 
same  length  from  B to  E,  as  the  pump  lever  from  A to  D ; the 
ends  D and  E arc  connected  by  a link  with  three  holes  in  it; 
the  pump  rod  is  slang  to  the  middle  bole,  and  by  the  radius  rod 
and  pomp  lever  being  fixed  in  the  same  vertical  plane,  the  hole 
C will  describe  a straight  lino,  or  very  nearly  so,  provided  the 
arc  FG  does  not  much  exceed  40  degrees.  Kg.  2 is  for  deep 
wells,  where  tbc  pump  is  obliged  to  be  fixed  in  the  well.  The 
pump  rod  E is  attached  to  a beam  or  lever  C,  which  swings  on 
a centre  D ; the  connecting  rod  B is  also  jointed  to  the  beam  C 
at  the  extremity,  the  other  end  being  fixed  to  the  crank  pin  in 


wb«B  1L*  g-u  is  (he  cfcunbvr  it  cempcmod  equal  tn  19  atm». 
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wr  sapptwft  III*  procure  out  la  exceed  19  &ino»[>U«n-s. 
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the  flange  A,  which  has  boles,  marked  to  F F F,  at  different 
distances  from  tbc  centre,  in  order  that  tbc  quantity  of  water 
to  be  raised  may  be  regnlated  by  giving  the  pump  rod  E a 
longer  or  shorter  stroke.  The  flange  A is  firmly  fixed  on  a shaft 
with  a fly-wheel  at  the  other  end,  and  a handle  fixed  to  turn 
with  the  weight  marked  W at  the  outer  end  of  the  beam  ; 0 has 
a set  screw  at  the  top  side,  to  allow  it  to  be  removed  further  off, 


or  brought  nearer  to,  the  centre,  as  may  be  required.  It  should 
be  placed  so  as  to  balance  the  weight  of  the  pump  rod,  and  half 
the  co lo inn  of  water  to  be  lifted.  The  inventor  of  this,  fixed 
one  pump,  by  which  with  the  assistance  of  a wheel  and  pinion, 
one  man  with  ease  raised  7 gallons  of  water  per  minute  from 
the  depth  of  120  feet 

Improvement  in  Pump  Iront, — An  improvement  in  the  con- 
struction of  pump  irons,  was  invented  by  Mr.  J Bennett,  of  Lin- 
coln, about  twelve  months  ngo,  and  was  so  much  approved  as 
to  be  immediately  adopted 
by  the  other  plumbers  in 
that  olty  and  its  neighbour- 
hood ; and  as  it  may  be 
beneficial  to  others,  wo 
allow  it  a place  in  oar  Dic- 
tionary'. 

Dct eruption. — A A repre- 
sent the  front  edges  of  the 
pump  sides  or  standards ; 
B,  a cast  iron  friction 
wheel,  51  inches  diameter, 
for  the  purpose  of  keeping 
the  bucket-rod  C in  a per- 
pendicular direction ; it 
works  in  two  grooves  made 
fbr  that  purpose,  in  two 
pieces  of  hard  wood  D D, 
which  are  fastened  to  the 
sides  of  the  standards,-  (fig. 
3 represents  a section  of 
those  pieces) ; E the  han- 
dle, which  may  cither  be  of 
wood  or  iron ; F connects 
the  handle  to  the  centre  of 
tbc  wheel  by  two  steel  bolts;  G,  a cast  iron  chair,  in  which  is 
fastened  a brass  bash ; two  of  these  chairs  are  let  into  the  side 
of  the  working  standard,  one  on  each  side  of  the  handle,  and  made 
fast  by  screw  bolts  and  nuts.  The  handle  has  a fast  axle,  which 
works  in  the  bras*  bushes,  and  which  should  bo  tamed,  and 
made  to  fit  very  exact,  as  should  also  the  steel  bolts.  The  mo- 
tion will  then  be  very  steady,  and  the  pump  will  last  for  years 
without  getting  out  of  repair. 
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Before  quitting  (lie  article  pomp,  we  will  describe  the  CmJri- 
fuijal  Cluck  Hooks,  invented  by  Mr.  E.  Spear,  which  formed 
part  of  an  apparatus  for  the  prevention  of  accidents  in  raising 
men  or  minerals  out  of  mines,  by  means  of  a rope  and  bucket. 
The  idea  of  centrifugal  checkbooks  appearing  to  be  new,  and 


applicable  in  other  machines,  for  the  purpose  of  stopping  them 
when  put  into  inordinate  motion,  or  rNnNiug  wild,  as  the  phrase 
is,  the  Society  of  Arts,  &r.  rewarded  the  inventor  with  their 
silver  Vulcan  medal,  and  directed  that  it  should  be  inserted  in 
their  Transactions. 

Fig.  1 is  a front  view,  and  fig.  2 is  a side  view,  of  the  appa- 
ratus ; a a,  a bar  fixed  on  the  end  of  the  axis  d,  fig.  2;  bb,  two 
hooks  swinging  freely  on  the  ends  of  the  same  bar ; r,  n short 
bar  projecting  from  the  frame  of  the  machine  for  the  hooks  to  ’ 
catch  hold  of.  When  the  bar  a a revolves  moderately,  the  ' 
books  bb  hang  down  by  their  own  gravify,  and  keep  clear  of 
the  bar  r,  but  when  it  revolves  too  quick,  the  centrifugal  force 
causes  them  to  diverge,  as  shewn  by  the  dotted  lines,  and  one  | 
of  them  catches  hold  of  the  check  bar  c,  and  stops  the  revolu-  i 
lion  of  the  axis  entirely. 

PUNCHEON,  a little  block  or  piece  of  steel,  on  one  end 
whereof  is  some  figure,  letter,  or  mark  engraved  cither  increux 
or  relievo,  impressions  of  which  are  taken  on  metal  or  some 
other  matter  by  striking  it  with  a hammer  on  the  end  not  co- 
graved. There  are  various  kinds  of  these  puncheons  used  in 
the  mechanical  arts  ; such  for  instance  n:e  those  of  goldsmiths, 
cutlers,  pew  terers,  &r. 

PUNCTUATION,  tho  art  of  dividing  a written  composition 
into  scntonccs,  or  parts  of  sentences,  by  poiuts  or  stops,  for 
the  purpose  of  marking  the  tiifTere.il  pauses  which  the  sense  j 
requires. 

PUNICA,  the  Pomegranate  Tree,  a genus  of  the  monogynia 
order,  in  the  icosandria  class  of  plants,  and  in  the  natural 
method  ranking  under  tbo  ,'Wtli  order  pomace#.  The  calyx  is 
quinquefid,  superior;  there  are  live  petals  ; the  fruit  is  a multi- 
locular  and  polyspermous  apple. — The  fruit  of  the  pom'  grannie 
is  about  the  size  of  an  orange,  and  has  the  general  qualities  of  the 
oil  er  sweet  summer  fruits,  allaying  heat,  quenching  thirst, and 
gently  loosening  the  belly.  Tbe  rind  is  a strong  astringent, 
and  as  such  is  occasionally  made  use  of. 

PUNT,  a sort  of  flat-bottomed  boat,  whose  floor  resembles 
the  platform  of  a floating  stage.  They  arc  used  in  caulking, 
breaming,  or  repairing  the  bottom  of  a ship,  and  in  shallow 
livers. 

PURCHASE,  in  Law,  the  buying  or  acquiring  of  lands,  &c. 
with  money,  by  dead  or  agreement,  and  not  by  descent  or  right 
of  inheritance.  A joint  purchase  is  when  two  or  more  persons 
join  together  in  tho  purchase. 

Purchase,  a name  given  to  any  sort  of  mechanical  power 
employed  in  raising  or  removing  heavy  bodies,  or  in  tiling  or 
extending  the  ship’s  rigging  ; such  arc  the  tackles,  windlasses, 
winches,  capstans,  screws,  and  handspikes. 

PURITAN,  a name  formerly  given  in  derision  to  the  dissen- 
ters from  tbe  church  of  England,  on  account  of  ihrir  professing 
to  follow  tbe  pure  word  of  God  in  opposition  to  all  traditions 
and  pure  constitution*. 

PURLINS,  in  Building,  those  pieces  of  timber  that  lie  across 
the  rafters  on  tbe  inside,  to  keep  them  from  sinking  in  the  mid- 
dle of  their  length. 

PURPLE,  a colour  composed  of  a mixture  of  red  and  blue. 

PURSER,  an  officer  appointed  by  the  lords  of  the  admi- 
ralty to  take  charge  of  tbe  provisions  of  a ship  of  war,  aud  to 


see  that  they  are  carefully  distributed  to  the  officers  and  crew, 
according  to  the  general  printed  naval  instructions. 

PURSUIT,  Curve  or,  is  one  generated  by  tbe  motion  of  a 
point,  which  is  always  directed  towards  another  point  also  in 
motion  aJong  a right  line,  the  velocity  of  the  two  points  bearing 
any  determinate  ratio  to  each  other.  Thus  let  A and  U be  two 


bodies,  tbe  one  A moving 
along  the  line  A C,  with  any 
given  velocity  e ; and  the 
other  B,  moving  with  a 
velocity  V,  and  in  sueh  a 
manner  as  to  bo  always 
directed  towards  the  body 
A,  then  is  tbo  carve  B C 
thus  described  by  B,  the  curve  of  chaste  or  the  curve  of  pursnit. 

PUS.  The  liquid  called  pus  is  secreted  from  tbe  surface  of 
an  inflamed  part,  and  usually  moderates  and  terminates  the 
inflammation. 

PUTLOGS,  or  Putlocks,  in  Building,  are  short  pieces  of 
timber  about  seven  feet  long,  used  in  building  scaffolds.  They 
lie  at  right  angles  to  tbe  wall,  with  one  of  their  ends  resting 
upon  it,  and  the  other  upon  the  poles  which  lie  parallel  to  the 
side  of  the  wall  of  the  building. 

PUTREFACTION.  The  decomposition  of  animal  and  vege- 
table matter,  accompanied  with  a foetid  smell.  The  solid  and 
fluid  parts  arc  changed  in  gaseous  matter  and  vapours,  and 
earthly  particles  remain.  If  animal  or  vegetable  substances 
be  congealed  by  hard  frost,  or  made  very  diy  and  bard,  so  that 
no  motion  of  their  particles  can  take  place,  putrefaction  is  stop- 
ped. 

PUTTY,  in  the  Arts.  When  tin  is  melted  in  an  open  vessel, 
its  surface  soon  becomes  covered  with  a gray  powder,  which  is 
an  oxide  of  Uic  metal.  If  the  heat  is  continued,  tho  colour  of 
the  powder  gradually  changes,  and  at  last  becomes  yellow.  In 
this  state  it  is  known  by  the  name  of  putty,  aud  employed  in 
polishing  glass  and  other  hard  substances. 

PUTTY,  is  also  a kind  of  paste  compounded  of  whiling 
and  linseed  oil,  beaten  together  to  the  consistence  of  a thick 
dough. 

PUY  DE  HOMME,  Experiment  op,  a term  under  which 
the  celebrated  experiment  of  Pascal  is  commonly  spoken  of, 
and  by  which  (be  gravitv  of  (lie  atmosphere  was  demonstrated 
beyond  every  possible  objection.  It  was  some  time  after  Torri- 
celli bad  first  asserted  tbe  pressure  of  the  atmosphere,  before 
philosophers  could  divest  themselves  of  their  prejudices  on 
this  head  ; and  various  hypotheses  were  accordingly  advanced 
to  account  for  tbe  suspension  of  the  mercury  in  the  lobe,  as 
staled  in  the  Torricellian  experiment.  Even  Pascal  had  his 
doubts  on  the  subject.  At  length,  however,  he  suggested  that 
if  the  pressure  of  tbo  atmosphere  was  the  real  cause  of  that 
suspension,  the  mercury  ought  to  sink  very  sensibly  on  ascend- 
ing a high  mountain,  and  the  Poy  de  Dommc  was  selected  for 
this  purpose.  On  making  the  experiment,  the  result  realized 
his  expectation ; the  mercury  having  gradually  sunk  in  the 
ascent  where  it  was  extremely  obvious  ; and  rose  again,  upon 
descending,  to  the  same  height  as  at  first  No  doubt  could 
then  any  longer  remain  as  to  the  real  cause  of  the  suspension, 
and  it  was  accordingly  universally  admitted  by  every  philoso- 
pher in  Europe,  and  the  name  of  tbe  mountain  was  from  that 
time  transferred  to  tbe  experiment  which  is  now  usually  called 
the  Experiment  of  tbe  Puy  de  Domme. 

PUZZOLANA,  or  Pozxulana,  a kind  of  earth  found  about 
Putooli,  Baia*,  and  Cuma,  in  tho  kingdom  of  Naples.  It  is 
thrown  out  from  the  burning  mouths  of  volcanoes,  in  the  form 
of  ashes  ; sometimes  in  such  large  quantities,  and  with  so  great 
violence,  that  whole  provinces  have  been  covered  with  it  to  a 
considerable  distance.  Puzzolana  is  of  a gray,  brown,  or 
bUckish  colour ; of  a loose,  granular,  or  dusty  and  rough,  po- 
rous or  spongy  texture,  resembling  a clay  hardened  by  fire,  and 
then  reduced  to  a gross  powder.  It  has  various  heterogeneous 
substances  mixed  with  it.  Its  specific  gravity  is  from  2*6  to 2*8; 
and  it  is,  in  some  degree,  magnetic;  it  scarcely  effervesces  with 
acids,  though  partially  soluble  in  them.  It  easily  melts  per  st: 
but  its  most  distinguishing  property  is,  that  it  hardens  very 
suddenly  when  mixed  with  one-third  of  its  weight  of  lime  and 
water,  and  forms  a cement  which  is  more  durable  in  water  thou 
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any  other.  According  to  Bergman's  analysis,  100  parts  of  it 
contain  from  55  to  00  of  siliceous  earth,  20  of  argillaceous,  5 to 
6 of  calcareous,  and  from  15  to  50  of  iron.  It*  effects,  however, 
in  cement  may.  perhaps,  depend  only  upon  the  iron,  which  has 
been  reduced  into  a particular  substance  by  means  of  subter- 
raneous tires;  evident  signs  of  which  are  observable  in  the 
places  where  it  is  obtained. 

PYRAMID,  in  Geometry,  is  a solid  having  any  plane  figure 
for  its  base,  and  triangles  for  its  sides,  all  terminating  in  one 
common  point  or  vertex.  If  the  base  of  the  pyramid  is  a 
regular  figure,  the  solid  is  called  a regular  pyramid,  which  then 
takes  particular  names  according  to  the  number  of  its  sides, 
as  triangular,  square,  pentagonal,  ficc.  the  same  as  the  prism. 
See  Prism.  If  the  perpendicular  demilted  from  its  vertex  falls 
on  the  centre  of  the  base,  the  solid  is  called  a right  pyramid, 
but  if  not  it  it  oblique.  The  principal  properties  of  the  pyramid 
may  be  stated  as  follows : — I.  Every  pyramid  is  one-third  of  a 
prism  of  equal  base  and  altitude.  2.  Pyramids  of  equal  bases 
and  altitudes  are  equal  to  each  other,  whether  the  figure  of 
their  bases  be  similar  or  dissimilar.  3.  Any  section  of  a pyra- 
mid parallel  to  its  base  will  be  similar  to  the  base,  and  these 
areas  will  be  to  each  other  as  the  squares  of  their  distances 
from  the  vertex.  4.  Pyramids,  when  their  bases  arc  eqnal, 
are  to  each  other  as  their  altitudes,  and  when  their  altitudes 
are  equal  they  arc  to  each  other  as  their  bases  ; and  when  nei- 
ther are  equal,  they  arc  to  each  other  in  the  compound  ratio  of 
their  bases  and  altitudes. 

To  And  the  Solidity  of  a Pyramid, — Multiply  the  area  of  the 
base  by  its  perpendicular  altitude,  and  one-third  of  the  pro- 
duct will  be  the  solidity. 

To  find  the  Surfnce  of  a Pyramid.— Multiply  the  perimeter  of 
the  base  by  the  slant  altitude  of  one  of  its  faces,  and  half  the 
product  will  be  the  surface.  Or,  find  tbo  area  of  one  of  its  tri- 
angular faces,  and  multiply  by  the  number  of  them,  which  is 
the  same  thing. 

F nut  rum  of  a Pyramid — Is  the  solid  formed  by  catting  ofT 
the  upper  part  of  a pyramid  by  a section  parallel  to  its  base. 

To  find  the  Solidity  and  Surface  of  a Fnut  rum  of  a Pyramid.— 
Let  A represent  the  area  of  the  greater  end,  a that  of  the  less, 
and  A its  height  or  altitude;  also  lot  8 and  $ represent  the  cor- 
responding sides  of  the  two  ends,  and  p the  tabular  number, 
answering  to  the  particular  figure  of  the  base ; then, 

1.  Solidity  - (A  + ^ A a -f-  a)  x \h 

2.  Solidity  zz  (S*  -fSi  + i»)x  ip  A 

3.  Surface  = (S  + *)  x nb 

where  n is  the  number  of  sides,  and  b the  slant  height  of  tlio 
frustrum. 

The  pyramids  of  Egypt  have  been  considered  from  time  im- 
memorial, among  the  most  stnpenduous  wonders  of  the  w orld  ; 
and  no  one  can  doubt  that  in  strength  and  elevation  they  are 
superior  to  any  other  monuments  that  art  can  boast.  Of  these 
venerable  buildings  the  most  remarkable  arc  the  three  pyramids 
of  Memphis.  The  dimensions  of  the  largest  of  them  have  been 
variously  estimated.  According  to  Greaves,  its  perpendicular 
elevation  is  499  feet,  and  its  obliquo  height  625  feet,  which 
latter  is  the  measure  of  its  base.  Its  four  faces  look  towards 
the  four  cardinal  points  of  the  compass:  each  face  has  a base 
of  110  fathoms,  and  each  face  forms  an  equilateral  triangle. 
It  results  from  these  dimensions,  and  from  the  lalitodc  under 
which  this  pyramid  is  raised,  that,  fourteen  days  before  the 
spring  equinox,  (the  precise  epoch  in  which  the  Persians  cele- 
brated the  renewing  of  nature,)  it  wonld  cease  to  throar  any 
shadow  at  mid-day,  and  that  it  would  not  project  any  shadow 
again  (at  mid-day)  until  fourteen  days  after  the  autumnal 
equinox  ; consequently,  the  day  on  which  the  son's  southern 
declination  was  5 deg.  15  min.  (which  happened  twice  a year— 
once  beforo  the  vernal  equinox,  and  once  after  the  autumnal 
equinox,)  the  sun  would  appear  at  mid-day  precisely  upon  the 
very  pinnacle  of  the  pyramid.  His  majestic  disk,  placed  upon 
that  immense  pedestal,  would  seem  to  repose  upon  it  for  some 
minutes,  whilst  his  adorers,  kneeling  down  at  its  foot,  prolong- 
ing their  view  along  the  inclined  plane  of  the  northern  face  of 
the  pyramid,  contemplated  the  great  Osiris,  either  ns  he  de- 
scended into  the  shade  of  the  tomb,  or  as  he  rose  triumphant 
out  of  it.  It  would  appear  that  the  Egyptians,  ever  great  in  all 
their  designs,  had  executed  a project,  the  most  daring  which 


imagination  could  conceive,  that  of  placing  a pedestal  for  the 
sun  and  for  the  moon,  or  for  Osiris  and  Isis,  at  mid-day  for  tin 
one,  and  at  midnight  for  the  other,  when  they  arrived  in  the 
part  of  the  heavens  near  which  the  line  passes  that  separator 
the  northern  from  the  southern  hemisphere,  the  reign  of  gooo 
from  the  reign  of  evil,  the  empire  of  light  from  the  empire  o 
darkness.— This  pyramid  covers  upwards  of  eleven  English 
acres,  and  may  be  ascended  on  the  outside  by  about  206  steps 
Tho  symmetry  of  the  work  is  equal  to  its  durability,  and  in  al. 
probability  these  renowned  fabrics  will  continue  till  the  globr 
itself  shall  be  dissolved. 

PYRITES,  a genus  of  inflammable  substances,  composer 
of  sulphur  which  has  dissolved  or  saturated  itself  with  metals. 

Pyrites,  a native  compound  of  metal,  with  sulphur. 

P\rROLIGNEOUS  ACID.  Pyroligneous  acid,  or  what  is 
generally  termed  vinegar  of  wood,  is  that  which  promises  to  be 
of  most  use  as  an  animal  antiseptic.  From  its  low  price  it  is 
adapted  for  general  uso ; more  particularly,  as  it  not  only  pre- 
serves tho  food  from  putrefaction,  but  also  gives  it  that  smoky 
and  acid  taste  peculiar  to  well-dried  hams  and  red  herrings. 
Indeed  the  only  difference  in  using  this  aeid,  and  drying  by 
turf  or  wood  smoke,  seems  to  be  merely  the  mode  of  operation; 
for  in  both  cases  this  acid  is  the  agent  employed.  In  one  case, 
the  animal  substance  is  acted  on  during  ihc  distillation  of  the 
acid ; and  in  the  other,  the  already-formed  acid  is  applied  to 
the  substance  by  immersion. — This  acid,  the  product  of  the  dis- 
tillation of  wood,  is  now  well  known  in  Britain  as  an  article  of 
commerce,  and  in  its  native  state  is  a liquid  of  the  colour  of 
white  wine,  possessing  a strong  acid  and  slightly  astringent 
taste,  combined  with  an  erapyrcumatic  smell.  When  allowed 
to  remain  in  a state  of  rest  for  eight  or  ten  days,  tar  of  a black 
colour  subsides,  and  the  aeid  is  then  comparatively  trasparent. 
Besides  its  antiseptic  nse,  this  acid  is  employed  instend  of 
acetate  of  lead  by  the  calico  printers,  to  make  their  acetate  of 
alumina,  or  iron  liquor.  Though  not  very  pure,  it  answers  suf- 
ficiently well  for  blacks,  browns,  drabs,  fico. ; but  for  yellows 
and  reds  it  is  not  so  good,  owing  to  the  oil  and  tartar  that  is 
in  combination  with  it. 

PYROMALIC  ACID,  is  obtained  from  the  malic  or  sorbic 
acid,  by  distilling  in  a retort. 

PYROMETER,  a machine  contrived  to  measure  the  expan- 
sion of  metals  and  other  bodies,  occasioned  by  heat.  Muschen- 
lirocck  was  the  original  inventor  of  the  pyrometer;  the  nature 
and  construction  of  his  instrument  may  lie  understood  from  the 
following  account.  If  wo  suppose  a small  bar  of  metal,  12  or 
15  inches  in  length,  mada  fast  at  one  of  its  extremities,  it  is  ob- 
vious that  if  it  be  dilated  by  heat  it  will  become  lengthened,  and 
its  other  extremity  will  be  pushed  forwards.  If  this  extremity 
then  be  fixed  to  the  end  of  a lever,  the  other  end  of  which  is 
furnished  with  a pinion  adapted  to  a wheel,  and  if  this  wheel 
move  a second  pinion,  tho  latter  a third,  and  so  on,  it  will  be 
evident  that  by  multiplying  wheels  and  pinions  in  this  manner, 
the  last  will  have  a very  sensible  motion  ; so  that  the  moveable 
extremity  of  the  small  bar  cannot  pass  over  the  hundredth  or 
thousandth  part  of  a line,  without  a point  of  the  circumference 
of  the  last  wheel  passing  over  several  inohes.  If  this  circum- 
ference then  have  teeth  fitted  into  a pinion,  to  which  an  index  is 
attached,  this  index  will  make  several  revolutions,  when  the 
dilatation  of  tho  bar  amounts  only  to  a quantity  altogether 
insensible.  The  portions  of  this  revolution  may  be  measured 
on  a dial  plate,  divided  into  equal  parts;  and  by  means  of  the 
ratios  which  the  wheels  bear  to  the  pinions,  the  absolute  quan- 
tity which  a certain  degree  of  heat  may  have  expanded,  the  small 
bar  can  be  ascertained  ; or,  conversely,  by  the  dilatation  of  the 
small  bar,  the  degree  of  heat  which  has  been  applied  to  it  may 
be  determined.  Such  is  the  construction  of  Muschenbroeek'a 
pyrometer.  It  is  necessary  to  observe,  that  a small  cup  is 
adapted  to  the  machine,  in  order  to  receive  the  liquid  or  fused 
matters,  subjected  to  experiment,  and  in  which  the  bar  to  bo 
tried  is  immersed-  When  it  is  required  to  measure,  by  this 
instrument  a considerable  degree  of  heat,  such  as  that  of  boil- 
ing oil  or  fused  metal,  fill  the  cup  with  the  matter  to  be  tried, 
and  immerse  the  bar  of  iron  into  it.  The  dilatation  of  the  bar, 
indicated  by  the  index,  will  point  out  the  degree  of  heal  it  has 
assumed,  ami  whieh  must  necessarily  be  equal  to  that  of  the 
matter  into  which  it  is  immersed.  This  machine  evidently  serves 
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to  determine  the  ratio  of  the  dilatation  or  metals,  fcc.  ; for  by 
substituting  in  the  room  of  the  pyrometric  bar  other  metallic 
bars  of  the  same  length,  and  then  exposing  them  to  an  equal 
degree  of  heat,  the  ratios  of  their  dilatation  will  be  shewn  by 
the  motion  of  the  index. 

Muschenbroeck  has  given  a table  of  the  expansion  of  the  dif- 
ferent metals  in  the  same  degree  of  heat.  Having  prepared 
cylindrical  rods  of  iron,  steel,  copper,  brass,  tin,  and  lead,  he 
exposed  them  first  to  a pyrometer  with  one  flame  in  the  mid- 
dle ; then  with  two  flames  ; and  successively  to  one  with  three, 
four,  and  five  flames.  Hut  previous  to  this  trial,  he  took  care  to 
cool  them  equally,  by  exposing  thorn  some  time  upon  the  same 
stone,  when  it  began  to  freeze,  and  Fahrenheit’s  thermometer 
was  at  thirty-two  degrees.  The  effects  of  these  experiments 
are  digested  in  the  following  table  where  the  degrees  of  expan- 
sion are  marked  iu  parts  equal  to  the  part  of  an  inch. 

It  is  to  be  observed  of  tin.  that  it  will  easily  melt,  when  heated 
by  two  flames  placed  together.  Lead  commonly  melts  with 
three  flames,  placed  together,  especially  if  they  burn  long.  From 
these  experiments,  so  far  as  they  arc  correct,  it  appears,  at  first 
view,  that  iron  is  the  least  rarefied  of  any  of  these  metals, 
whether  it  be  heated  by  one  or  more  flames  ; and  therefore 
is  most  proper  for  making  machines  or  instruments  which  we 
would  have  free  from  any  alterations  by  heat  or  cold,  as  the 
rods  of  pendulums  for  clocks,  &o.  So  likewise  the  measures 
of  yards  or  feet  should,  if  of  metal,  be  made  of  iron,  that  their 
length  may  be  as  nearly  as  possible  the  same,  summer  and 
winter. 


Expansion  of 

Iron. 

Steel 

Copper 

Brui. 

Tin. 

163 

Lead 

166 

274 

2G3 



By  one  flame. 

80 

86 

80 

110 

By  two  flames  placed 
close  together. 

- 

123 

116 

220 

By  two  flumes  2)  inches 
distant, 

100 

04 

02 

141 

210 

By  three  flames  placed 
close  together. 

108 

103 

276 

By  four  flames  placed 
close  together. 

211 

270 

270 

361 

By  five  flames, 

230 

310 

310 

377 

By  the  help  of  this  instrument  Mr.  Ellicot  found  upon  a me- 
dium, that  the  expansion  of  bars  of  dilTercut  metals,  as  nearly 
of  the  same  dimensions  ns  possible,  by  the  same  degree  of  heat, 
yf  ere  as  follow. 

Gold,  Silver,  Brass,  Copper,  Iron,  Steel,  Lead. 
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The  groat  difference  between  the  expansions  of  iron  and 
brass  has  been  applied  with  good  success  to  remedy  the  irre- 
gularities in  pendulums  arising  from  beat  (Phil.  Trans,  vol. 
xlvii.  p.  486.) 

Mr.  Graham  used  to  measure  the  minute  alterations,  in  length 
of  metal  hars,  by  advancing  the  point  of  a micrometer-screw, 
till  it  sensibly  stopped  against  the  end  of  the  bar  to  be  measured. 
This  screw,  being  small  and  very  lightly  hung,  was  capable  of 
agreement  within  the  three  or  four  thousandth  part  of  an  inch. 
On  this  general  principle  Smealon  contrived  his  pyrometer,  in 
which  the  measures  are  determined  by  the  contact  of  a piece  of 
metal  with  the  point  of  a micrometer  screw. 

The  late  Mr.  Ferguson  also  invented  two  pyrometers,  descrip- 
tions and  figures  of  which  are  given  in  his  Lectures. 

Mr.  Wedgwood,  the  ingenious  manufacturer  of  the  finest 
earthenware  from  basaltic  masses,  or  terra  cotta,  has  contrived 
a curious  pyrometer : he  employs  small  cubes  of  dry  clay  : be- 
cause that  species  of  earth  has  the  remarkable  property  of  con- 
tracting in  its  bulk,  when  submitted  to  the  fire,  and  not  again 
expanding  on  suddenly  exposing  it  to  the  cold  air.  In  order 
to  ascertain  the  precise  degree  of  heat  in  an  oven,  he  puts  one  of 


his  clay  cubes  into  it,  and  after  having  acquired  the  temperaluro 
of  the  place,  be  immediately  plunges  it  into  cold  water.  How. 
the  sise  of  the  cube  (that  was  exactly  adjusted  to  half  an  inch 
square)  is  measured  between  two  brass  rules,  the  sides  of  which 
are  somewhat  obliquely  disposed,  so  as  to  form  an  inclining 
groove,  into  w hich  the  cube  may  be  nliddcn.  In  proportion  as 
the  bulk  of  the  latter  has  been  contracted  by  heat,  it  passes 
down  deeper  between  the  scales,  on  which  the  various  degrees 
of  temperature  have  been  previously  marked.  Thus,  when  the 
division  of  the  scale  commences  from  the  point  of  red  heat  vi- 
sible in  day-light,  and  the  whole  range  is  divided  into  240 equal 
parts,  it  will  be  found  that  Swedish  copper  melts  at  28;  gold 
at  32;  iron  at  from  130  to  160  degrees;  above  this  point,  the 
cubes  could  not  be  heated.  Hut  if  one  of  these  clay  squares 
be  put  into  an  oven  where  other  materials,  such  ns  bread,  earth- 
enware, Uc.  arc  to  bo  baked,  they  may  be  usefully  employed 
for  regulating  the  necessary  degree  of  heat.  Perhaps,  however, 
this  gauge  docs  not  afford  so  constant  and  accurate  a measure 
for  the  highest  degrees  of  heat,  as  the  dilation  of  mercury  or  of 
alcohol  does  for  the  lower. 

PYKOPHORL'S.  By  this  name  is  denoted  an  artificial  pro- 
duct, which  takes  fire  or  becomes  ignited  on  exposure  to  the 
air.  Hence,  iu  the  German  language,  it  has  ohiaitird  the  name 
of  1m ft  zander,  or  air  tinder.  It  is  prepared  from  alum  by  cal- 
cination, with  the  addition  of  various  inflammable  substances. 

PYROTECHNY,  is,  properly  speaking,  the  science  which 
teaches  the  management  and  application  of  fire  in  divers  opera- 
tions ; hut  in  a more  limited  sense,  and  as  it  is  more  commonly 
used,  it  refers  chiefly  to  the  composition,  structure,  and  use  of 
artificial  fire-works.  The  ingredients  are,  I. saltpetre, purified  for 
the  purpose  : 2.  sulphur,  and  3.  charcoal.  Gunpowder  is  like- 
wise used  in  the  composition  of  6ro-works,  being  first  ground, 
or,  as  it  is  technically  termed,  mealed.  Camphor  and  gum  ben- 
; zion  are  employed  as  ingredients  in  odoriferous  fire-works.  The 
' proportions  of  the  materials  differ  very  much  in  different  fire- 
works,  and  the  utmost  care  and  precaution  are  necessary  in 
| the  working  them  to  a state  fit  for  use,  and  then  in  the  mixing. 

: In  this  work  wc  cannot  enter  on  tho  subject  with  a sufficient 
j degree  of  minuteness  to  teach  the  method  of  making  of  fire- 
' works,  and  shall  therefore  control  ourselves  with  the  brief 
notice  of  the  proportions  of  the  materials  in  some  of  the  more 
common  and  more  interesting  articles  in  use.  The  charges  for 
sky-rockets  arc  made  of  saltpetre,  four  pounds  ; brimstone,  one 
pound  ; and  charcoal  one  pound  and  a half;  or  by  another  di- 
rection. saltpetre,  four  pounds ; brimstone  one  pound  and  a 
half ; charcoal,  twelve  ounces  ; and  meal  powder,  two  ounces. 

: These  proportions  vary  again  according  to  the  sixe  of  the  rocket  : 
in  rockets  of  four  ounces,  mealed-powder.  saltpetre,  and  char- 
coal, are  used  in  Urn  proportions  of  10,  2,  and  1 ; but  in  very 
large  rockets  the  proportions  arc  saltpetre,  four ; mealed  pow- 
der and  sulphur  ouo  each.  When  stars  are  wanted,  camphor t 
alcohol,  antimony,  and  other  ingredients,  are  required  according 
as  the  stars  arc  to  lie  blue,  white,  &c.  In  some  cases  gold  and 
silver  rain  is  required  ; then  brass-dust,  steel-dust,  saw-dust. 
&o.  enter  into  the  composition ; hence  tbe  varieties  may  be 
almost  indefinite.  With  respect  to  oolour,  sulphur  gives  a blue, 
camphor  a white  or  pale  colour,  saltpetre  a clear  white  yellow, 
sal-ammoniac  a green,  antimony  a reddish,  rosin  a copper 
colour. 

PYEUS,  the  Pear  Tree,  a genus  of  the  pentagynia  order,  in 
the  icosandria  class  of  plants,  and  in  the  natural  method  rank- 
ing under  the  3Gth  order,  pomace*.  To  this  genus  Linnaeus 
has  joined  the  apple  and  quince.  There  are  thirteen  species. 

Pyrus  Cyilonia.  ( The  Gamer.)  The  seeds  abound  with  a 
mucilaginous  substance,  of  no  particular  taste,  winch  they 
readily  irapsi  t to  watery  liauors : an  ounce  boiled  in  three  pints 
of  water,  will  render  it  thick  and  ropy,  like  tbe  white  of  an  egg. 
A syrup  and  jelly  of  the  fruit,  and  mucilage  of  tbe  seeds,  used 
to  bo  kept  iu  the  shops. 

PYXIS  NAUTICA,  the  Sea  Compasi , is  of  course,  from  its 
name,  a modern  constellation,  since  tbe  instrument  from  which 
this  Mterisot  derives  its  title  was  unknown  till  tbe  fourteenth 
century  of  our  era.  It  is  composed  of  a few  stars,  Done  of 
which  exceed  ibo  fifth  magnitude.  Its  place  in  the  rigging  of 
tbo  constellation  Argo  renders  its  limits  a matter  of  easy  dis- 
crimination. 
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Q’  or  q,  the  sixteenth  letter  of  onr  alphabet.  As  a numeral 
it  stands  for  GO ; and  with  a dash  over  it,  thus,  TJ* for  500,000. 
Used  as  an  abbreviature,  q signifies  quantity,  or  quantum  ; 
thus,  arnon;  physicians,  q.  pi.  is  quantum  placet,  i.e.  as  much 
as  you  please  of  a thing  ; and  q.  s.  quantum  sufficit,  i.  e.  as 
much  as  is  necessary.  Q.  E.  D.  among  Mathematicians,  is 
quod  erat  demonstrandum,  i.e.  which  was  to  be  demonstrated; 
and  Q.  E.  F.  quod  erat  faciendum,  i.e.  which  was  to  be  done. 
Q.  D.  among  Grammarians,  is  quasi  dictum,  i.  e.  as  if  it  was 
said,  or  as.  who  should  say.  In  the  notes  of  the  ancients,  Q 
stands  for  Qainiw,  or  Quinftus;  Q.  II.  V.  for  quod  bene  uertat ; 
Q.S.  S.  S.  for  qua  supra  scripts  sunt;  Q.  M.  for  Quintus  Mu- 
tius,  or  quomodo  ; Quint,  for  Quintilius ; and  Quas.  for  Quaster. 

QUACK,  a person  pretending  to  practise  medicine,  without 
having  been  regularly  or  properly  taught.  In  its  more  enlarged 
sense,  this  term  inrludes  all  empirics,  particularly  those  in 
divinity  and  law  ; but  it  is  more  generally  restricted  to  those 
who,  without  an  adequate  degree  of  learning  and  knowledge, 
make  pretensions  to  the  healing  art. 

QUACKILTO,  in  Ornithology,  the  name  of  a beautiful 
Brasilian  bird  of  tbe  moor-hen  kiud.  Its  colour  is  of  a fine 
blackish  purple,  variegated  with  white  ; and  it  imitates  tbe  crow- 
ing of  the  common  cock. 

QUADRANGLE,  in  Geometry,  the  same  with  a quadiila- 
terat  figure,  or  one  consisting  of  four  sides  and  four  angles. 

QU  A ORAN'S,  the  quarter  or  fourth  part  of  any  thing,  parti- 
cularly the  Roman  os,  or  pound. 

QUADRANT,  in  Geometry,  is  either  the  quarter  or  fourth 
part  of  a circle,  or  the  fourth  part  of  its  circumference  ; the  arch 
of  which,  therefore,  contains  90  degrees. 

Quadrant,  also  denotes  a mathematical  instrument,  of  great 
use  in  astronomy  and  navigation,  for  taking  the  altitudea  of 
the  sun  and  stars,  as  also  taking  angles  in  surveying  heights 
and  distances.  There  are  several  kinds  of  auadrants,  which 
arc  commonly  distinguished  from  each  other, either  by  the  names 
of  their  authors,  or  the  purposes  they  are  intended  to  answer. 
Thus  we  have  Adams's,  Cole's,  Daru's , Gunter’s,  Hadley's,  6 c. 
Quadrants;  as  also  the  /-fr/ronomtea/,  Surteyiup,  kc.  Quad-  i 
rants.  The  principle  upon  which  tbe  construction  and  use  of  1 
this  instrument  depends,  may  he 
illustrated  by  the  annexed  figure; 

ABC  is  a quarter  circle  of  brass 
wood,  nr  such  like,  having  tbe  aro 
A 1)  divided  into  degrees  and  mi- 
nutes, from  A to  B ; on  one  side 
BC  are  fixed  two  sights  a,  b,  and 
at  C is  fixed  a plumb-line  C P. 

Now  to  use  the  instrument,  hold  it 
so  that  the  side  of  the  quadrant 
B C is  in  a line  with  the  object  S, 
whose  elevation  is  required,  or  so 
that  it  may  be  seen  through  the 
two  small  sights  a,  b;  then  the  degrees,  8cc  cut  olTbythe  plumb-  I 
line  C P,  measured  from  A towards  B,  will  he  the  measure  of 
the  angle  of  elevation  DBS,  required  for  D II C,  being  a right- 
angled  triangle,  the  two  angles  D B C and  H C D,  are  together 
equal  to  a right  angle,  as  are  also  the  two  IJ  C D and  D C A ; 
from  each  of  these  therefore,  taking  away  the  common  angle 
BCD,  and  there  remains  the  angle  D C A equal  to  the  angle 
D B A.  This  is  the  most  simple  form  of  the  quadrant,  under 
which  it  is  necessarily  subject  to  very  considerable  inaccura- 
cies, to  remedy  which  a vanrty  of  forms  have  been  given  to  it 
by  different  authors  ; but  that  of  Hadley's  is  so  decidedly  supe- 
rior to  any  other  of  a portable  kind,  that  we  shall  limit  onr 
remarks  principally  to  the  description  and  use  of  this  instru- 
ment ; and  a slight  account  uf  the  astronomical  and  Gunter 
quadrants. 

Before  we  attempt  to  describe  the  exact  construction  of  this 
instrument,  it  may  be  of  some  use  to  the  reader  to  illustrate  the 
principles  on  which  it  rests,  by  a less  complex  figure  than  that  of 
a6.  J 


the  quadrant  itself.  Though  this  in- 
strument is  usually  called  a quadrant, 
it  is,  in  fact,  but  an  octant,  or  tttli 

fiart  of  a circle,  as  Q BR,  having  it 
sbel  or  index  B M moveable  about 
B as  a centre,  and  on  this  index,  and 
in  the  same  direction,  is  fixed  a plane 
reflecting  mirror,  and  on  the  side  B k 
is  placed  another  parallel  to  tbe 
other  side  B Q,  hut  this  is  silvered 
only  half  way  up.  so  that  an  object  O 
may  be  seen  directly  through  the 
plain  part  of  the  glass,  from  E,  iho 
sight  vane.  Now,  an  observer  wish- 
ing, for  example,  to  measure  the 
angle  subtended  at  H by  the  two  ob- 
jects O S,  looks  through  the  sight 
vane  at  E,  and  moves  the  index  B M 
about  its  centre,  till  tbe  reflected  image  of  S is  seen  in  the  other 
reflector  D,  previously  in  conjunction  with  the  object  0,  as 
seen  through  the  plain  glass  ; then  the  angle  Q B M,  or  the  aro 
QM=  | Z.  8HO,  as  may  be  thus  demonstrated. 

Since  the  angle  of  incidence  Is  equal  to  the  angle  of  reflec 
(ion,  Z.ABSz=Z.  DBGz  Z.  HBG  j therefore  B G bisects 
the  anglo  H BD.  Again,  for  the  same  reason,  £_  CDBz/ 
HDGrZODC;  therefore  D C bisects  the  angle  O D B. 
Now,  ZODBzZPBH+zBHD,  being  the  external 
angle  of  the  triangle  D B H,  therefore  Z.  CDBr  \ DBH 
+ 1 Z DHBr^  DBG  + IZDHB;  butZCDB=Z 
D B G + L D G B,  therefore  Z.  DGB=J  Z.  D H B,  or  since 
C G and  B Q are  parallel,  and  L DGB“  Z.  QBG,  the  angle 
QlIG.orQBM,  is  also  equal  to  half  D H B,  or  half  OHS, 
which  was  to  be  shewu. 

This  is  the  principle  on  which  tbe  construction  and  nsc  of 
this  instrument  depends;  but  its  great  and  extensive  utility  in 
astronomical  and  nautical  observations,  renders  it  necessary 
now  to  enter  into  a more  minute  description.  It  mny  bu 
observed,  that  in  consequence  of  the  points  H and  K not  coin- 
ciding, there  is  a small  error  E H between  the  true  and  appa- 
rent angular  point,  which  is  called  the  parallax  of  the  instru- 
ment ; this,  however,  is  zero,  in  celestial  observations. 

The  Astronomical  Quadrant,  is  a large  one,  usually  made  of 
brass  or  iron  bars;  having  its  limb  E F,  fig.  I,  (Plate  Quadrants,) 
nicely  divided,  either  diagonally  or  otherwise,  into  degrees, 
minutes,  and  seconds,  if  room  will  permit,  and  furnished  cither 
with  two  pair  of  plain  sights  or  two  telescopes,  one  on  the  side 
of  the  ouadrant  at  A B,  and  the  other  C D moveable  about  llm 
centre  by  means  of  the  screw  G.  The  dented  wheels  I and  H 
serve  to  direct  the  instrument  to  any  object  or  phenomenon. 
The  application  of  this  useful  instrument,  in  taking  observa- 
tions ot  the  sun,  plaoels,  and  fixed  stars,  ia  obvious  ; for  being 
turned  horizontally  upon  its  axis,  by  means  of  the  telescope 
A B,  till  the  object  is  seen  through  the  moveable  telescope, 
then  the  degrees,  See.  cut  by  tbe  index,  give  the  altitude,  kc. 
required. 

Description  of  Hadley’s  Quadrant.— This  instrument  consists 
of  the  following  particulars  ; sec  plate,  fig.  2.  1.  An  octant,  or 
the  eighth  part  of  a circle,  ABC.  2.  An  index  D.  3.  The 
speculum  F.  4.  Two  horizontal  glasses,  F,  G.  6.  Two  screens, 
K and  K.  6.  Two  sight  vanes,  H and  I. 

The  octant  consists  of  two  radii  AB,  AC,  strengthened  by  the 
braces  L,  M,  and  tbe  arch  BC  ; which,  though  containing  only 
45°,  is  nevertheless  divided  into  90  primary  divisions,  each  of 
which  stands  for  degrees,  and  are  numbered  0,  10,  20,  30,  kc. 
to  90  ; beginning  at  each  end  of  the  arch,  for  the  convenience 
of  numbering  both  ways,  either  for  altitudes  or  zenith  distances ; 
also  each  degree  is  subdivided  into  mioutes,  by  means  of  a 
vernier.  But  the  number  of  these  divisions  varies  with  the 
size  of  the  instrument. 

The  index  D is  a flat  bar,  moveable  about  the  centre  of  tbe- 
10  K 
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instrument ; and  that  part  of  it  which  slides  over  the  graduated 
areh  BC,  is  open  in  the  middle,  with  a vernier  scale  on  the 
lower  part  of  it,  under  which  is  a screw  serving  to  fasten  it  per- 
pendicular to  the  plane  of  the  instrument,  the  middle  part  of 
the  former  coinciding  with  the  centre  of  the  latter  ; and  became 
the  gpecolom  is  fixed  to  the  index,  the  position  of  it  will  be 
altered  by  moving  the  index  along  the  arch.  The  rays  of  an 
observed  object  are  received  on  the  speculnm,  and  from  thence 
reflected  on  one  of  the  horizon  glasses  P or  G ; which  are  two 
small  pieces  of  looking  glass  placed  on  one  of  the  limbs,  their 
faces  being  turned  obliquely  to  the  speculum,  from  which  they 
receive  the  reflected  rays  of  objects.  This  glass  F has  only  its 
lower  part  silvered,  and  set  in  brass-work,  the  upper  part  being 
left  transparent,  to  view  the  horizon.  The  glass  G has,  in  its 
middle,  a transparent  slit,  through  which  the  horizon  is  to  be 
seen.  And,  because  the  warping  of  the  materials,  and  other 
accidents,  may  distend  them  from  their  true  situation,  there 
are  three  screws  passing  through  their  feet,  by  which  they  may 
ne  easily  replaced. 

The  screens  are  two  pieces  of  coloured  glass,  set  in  two 
square  brass  frames,  K and  K,  which  serve  as  screens  to  take 
off  the  glare  of  the  sun's  rays,  which  would  otherwise  be  too 
strong  for  the  eye:  the  one  is  tinged  much  deeper  than  the 
other ; and  a*  they  both  move  on  the  same  centre,  they  may  be 
both  or  either  of  them  used:  in  the  situation  they  appear  in 
the  figure,  they  serve  for  the  horizontal  glass  F ; but  when  they 
are  wanted  for  the  horizon  glass  G,  they  must  be  taken  from 
their  prescut  situation,  and  placed  on  the  quadrant  above  Q. 

The  sight-vanes  are  two  pins  II  and  I.  standing  perpendicu- 
lar to  the  plane  of  the  instrument : that  at  H has  one  hole  in  it, 
oppnrito  to  the  transparent  slit  in  the  horizon  glass  G;  the 
oilier,  at  I,  has  two  holes  in  it,  the  one  opposite  to  the  middle 
of  the  transparent  part  of  the  horizon  glass  F,  and  the  other 
rather  lower  than  the  quicksilvered  part:  this  vane  has  a piece 
of  brass  on  the  bark  of  it,  which  moves  round  a centre,  and 
serves  to  cover  either  of  the  holes 

To  reel'/#  Hartley's  Quadrant.  Tor  the  Tore  Observation. — 
It  ring  the  index  close  to  the  bottom,  so  that  the  middle  of  the 
vernier's  scale,  or  nonius,  stand  against  0 degrees.  Hold 
the  plane  of  the  instrument  vertical  with  the  arch  downwards; 
look  through  the  right-hand  hole  in  the  vane,  and  direct  the 
sight  through  the  transparent  part  of  the  horizon  glass,  to 
observe  the  horizon.  If  the  horizon,  seen  both  at  the  quick- 
silvered part,  oud  through  the  transparent  part,  should  coin- 
cide, or  make  one  straight  line,  then  is  the  glass  adjusted  ; but 
if  one  of  the  horizon  lines  should  stand  above  the  other,  slacken 
the  screw  in  the  middle  of  the  lever  backwards  or  forwards,  as 
there  may  be  occasion,  until  Ihe  lines  coincide : fasten  the 
screw  in  the  middle  of  the  lever,  and  all  is  ready  for  use. 

To  take  the  Sun  s Altitude. — Fix  the  screens  above  the  hori- 
zon glass,  using  cither  or  both  of  them,  according  to  the  strength 
of  the  sun's  rays,  by  turning  one  or  both  the  frames  of  those 
glasses  close  against  the  plane  or  face  of  the  instrument ; then 
your  face  being  turned  towards  the  sun,  hold  the  quadrant  by 
the  braces,  or  by  either  radius,  as  is  found  most  convenient,  so 
ns  to  be  in  a vertical  position,  with  the  arch  downwards.  Put 
the  eye  rlosr  to  the  right-hand  hole  in  the  vane,  look  at  the 
horizon  through  the  transparent  part  of  the  horizon  glass,  at 
ths  same  time  sliding  the  index  with  the  left  hand,  until  the 
Image  of  the  sun,  seen  in  the  quicksilvered  part,  falls  in  with 
the  edge  or  the  horizon,  taking  either  the  upper  or  the  under 
edge  of  the  solir  image.  Swing  your  body  gently  from  side  to 
aide;  and  when  the  edge  of  the  sun  is  observed  not  to  cut,  but 
to  touch  the  hoiizon  line,  like  a tangent,  the  observation  is 
made.  Then  will  the  degrees  on  the  arch,  reckoning  from  the 
end  next  your  body,  give  the  altitude  of  that  edge  of  the  sun 
which  was  brought  to  the  horizon.  If  the  lower  edge  waa 
observed,  then  sixteen  minutes,  added  to  the  said  degrees, 
gives  the  altitude  of  the  sun’s  centre;  but  if  the  upper  edge 
was  used,  the  sixteen  minutes  must  be  subtracted. 

To  take  the  Altitude  of  a Star.—  Look  directly  up  at  the  star 
through  the  vane  and  transparent  part  of  the  glass,  the  index 
being  close  to  the  button:  then  will  the  image  or  the  star,  by 
reflection,  hr  seen  in  the  silvered  part,  right  against  the  star 
a«  en  through  the  other  part.  Move  the  index  forward,  and  os 
the  image  descends,  let  the  quadrant  descend  also,  to  keep  it 


in  the  silvered  part,  till  it  comes  down  In  a line  with  the  hori- 
zon, socn  through  the  transparent  part,  and  the  observation  is 
made. 

To  rectify  the  Instrument  for  the  Back  Obtervation. — Slacken 
the  screw  la  the  middle  of  the  handle,  behind  the  glass  G ; turn 
the  button  h on  one  side,  and  bring  the  index  as  many  degrees 
before  0 as  is  equal  to  double  the  dip  of  the  horizon  at  your 
height  above  Ihe  water;  bold  the  instrument  vertical,  with  the 
arch  downwards  ; look  through  the  bole  of  the  vane  H ; and  if 
the  horizon,  seen  through  the  transparent  slit  in  the  glass  G, 
coincide  with  the  image  of  the  horizon  seen  in  the  silvered  part 
of  the  same  glass,  then  the  glass  G is  in  its  proper  position ; 
but  if  not,  set  it  by  the  handle,  and  fasten  the  screw  aa  before. 

To  take  the  Sun’s  Altitude  by  the  Back  Observation. — Put  the 
stem  of  the  screens  Iv  and  K into  the  hole  r,  and  in  proportion 
to  the  strength  or  faintness  of  the  sun's  ray  s,  let  either  one,  or 
both,  or  neither  of  the  frames  of  those  glasses,  be  turned  close 
to  the  face  of  the  limb;  hold  the  instrument  in  a vertical  posi- 
tion with  the  arch  downward,  by  the  braces  L and  M,  with  the 
left  hand  ; turn  your  back  to  the  sun,  and  put  one  eye  close  to 
the  bole  in  the  vane  [{.observing  the  horizon  through  the  trans- 
parent slit  in  the  horizon  glnss  G ; with  the  right  hand  move 
the  index  D,  till  the  reflected  image  of  the  sun  be  seen  in  the 
silvered  part  of  the  glass  G,  and  in  a right  line  with  Ihe  horizon  ; 
swing  your  body  to  and  fro,  and  if  the  observation  be  well  made 
the  sun'a  image  will  be  observed  to  brush  the  horizon,  and  the 
degrees  reckoned  from  C,  or  that  part  of  the  arch  furthest  from 
your  body,  will  give  the  son's  altitude,  at  the  time  of  observ- 
ation ; observing  to  add  10  for  the  sun's  semidiameter,  if  the 
son’s  upper  edge  be  used,  and  subtract  the  same  for  the  lower 
edge. 

The  directions  just  given,  for  taking  the  altitudes  at  sen, 
would  be  sufficient,  but  for  two  corrections  that  are  necessary 
to  be  made  before  the  altitude  can  be  accurately  determined, 
uix.  one  on  account  of  the  observer's  eye  being  raised  above  the 
level  of  the  sea,  and  the  other  on  account  of  the  refraction  of 
the  atmosphere,  especially  in  small  altitudes.  The  following 
tables  therefore  shew  the  corrections  to  be  made  on  both  these 
accounts  ; the  first  referring  to  the  dip  of  the  horizon  ; and  the 
other  to  the  refraction  in  altitude  ; the  method  of  using  which  is 
given,  in  the  following  column. 


Table  I. — Dip  of  the  Horizon . 


Ilfiglit  of 
the  Eye 
in  Fe#t. 

DIP. 

Height  of 
lli«*  Eye 
in  Feet. 

DIP. 

Height  of 
the  Eye 
in  Feet. 

1 

DIP. 

1 
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67'' 

12 
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21 
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3 

24 

40 
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3 
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16 

3 

47 

46 

6 

21 

4 

i 

63 
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4 

3 

60 

6 

44 

3 

2 

8 

20 

4 

16 

60 

7 

23 

0 

2 

20 

22 

4 

28 

70 

7 

29 
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31 

24 

4 

40 
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4 

52 

90 

9 

3 

0 

2 

52 

28 

6 

3 

100 

9 

33 

10 

3 

1 

30 

6 

14 

Table  II, — Refraction  in  Altitude. 


Apfnnol 
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1 
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1 

Apparent 
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Apparent 
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0 
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0V 

8 

tr 

40 

i- 

8* 

i 

30 
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9 

5 

48 

45 

0 

57 

I 
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22 

10 

ft 
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0 

48 

1 

24 
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4 

47 

55 

0 

40 

2 

18 

36 

12 

4 

23 

00 
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33 

3 

14 

36 

15 

3 

30 

65 

0 

26 

4 

11 

51 

20 

2 

36 

70 

0 

21 
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0 
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25 

2 

2 
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6 

8 

29 

30 

I 

38 
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0 

10 

7 

7 

20 

35 

1 

21 
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Central  Ruin  for  the  Corrections.—}.  In  the  fore  observations, 
add  the  sum  of  both  corrections  to  the  observed  zenith  distance, 
for  the  true  aenitb  distance ; or  subtract  the  said  sum  from  the 
observed  altitude  for  the  true  one.  2.  In  the  back  observation, 
add  the  dip  and  subtract  the  refraction  for  altitudes  ; and  for 
zenith  distances,  do  the  contrary,  viz.  subtract  the  dip  and  add 
the  refraction. 

Exam.  iiy  a back  observation  the  altitude  of  the  sun  s lower 
edge  wus  found  by  Hadley’s  quadrant  to  be  25°  12"  ; the  eye 
being  30  feet  above  the  horizon.  By  the  tables  the  dip  on  30 
feel  is  & 14",  and  the  refraction  on  25°  121  is  2*  1".  Hence 


Apparent  alt.  lower  limb 25°  12*  0" 

Sun’s  seinidiametcr,  sub 0 16  0 

Appar.  alt.  of  centre 24  56  0 

Dip  of  horizon,  add 0 6 14 

25  1 14 

Refraction  subtract. 0 2 1 

True  alt.  of  centre 24  50  13 


In  the  case  of  the  moon,  besides  the  two  corrections  above 
another  is  to  be  made  for  her  parallax.  But  for  all  these  par- 
ticulars,  seo  the  requisite  tables  for  the  Nautical  Almanac,  &c. 

Qu  adrant,  the  Common  or  Surveying.  This  instrument,  A BC 
fig.  3,  is  made  of  brass,  or  wood,  &c. ; the  limb  or  arch  of  which 
BC  is  divided  into  90 deg.  and  each  of  these  U farther  divided 
into  as  many  equal  parts  as  the  space  will  allow,  diagonally  o. 
otherwise.  To  one  of  the  radii  A C are  filled  two  moveable 
sights ; and  to  tbc  centre  is  sometimes  also  annexed  a label,  or 
moveable  index  A T>.  bearing  two  other  sights;  but  instead  ol  j 
these  last  sights  there  is  sometimes  fitted  a telescope.  Also 
from  the  centre  hangs  a thread  with  a plummet ; and  on  the 
under  side  or  face  of  the  instrument  arc  fitted  a hall  and  socket, 
by  means  of  which  it  may  be  put  into  any  position.  The  gene- 
ral use  of  it  is  for  taking  angles  in  a vertical  plane,  compre 
liendtd  under  light  lines  going  from  the  centre  of  the  instrument 
one  of  which  is  horizontal,  and  the  other  is  directed  to  some 
visible  point.  But  besides  the  part  above  described,  there  is 
often  added,  on  the  face,  near  the  centre,  a kind  of  compart- 
ment E F,  called  a quadrant  or  geometrical  square,  which  is  a 
kind  of  separate  instrument,  and  is  particularly  useful  in  alti- 
metry and  longimctry,  and  measuring  heights  and  distances. 

Quadrant,  Cole ’*,  is  a very  useful  instrument,  invented  by 
Mr.  Beniamin  Cole.  It  consists  of  six  parts,  viz.  the  staff*  A B, 
fig.  4;  the  quadinntal  arch  DE;  three  vanes  A,  B.  C ; and 
their  vernier  F G.  The  staff  is  a bar  of  wood  about  two  feet 
long,  an  inch  and  a quarter  broad,  and  of  a sufficient  thickness 
to  prevent  it  from  bending  or  warping.  The  quadraotal  arch  is 
also  of  wood,  and  is  divided  inln  degrees  or  third  parts  of  de- 
grees, to  a radius  of  about  nine  inches;  and  to  its  extremities 
arc  fitted  two  radii,  which  meet  in  the  centre  of  the  quadrant 
by  a pin,  about  which  it  easily  moves.  The  sight-vane  A 
is  a thin  piece  of  brass,  near  two  inches  in  height  and  one 
broad,  set  perpendicularly  on  the  end  of  the  staff.  A,  by  means 
of  two  screws  passing  through  its  foot.  In  tbc  middle  of  this 
vane  is  drilled  a small  hole,  through  which  the  coincidence  or 
meeting  of  the  horizon  and  solar  spot  is  to  be  viewed.  The 
horizontal  vane  B is  about  an  inch  broad  and  two  inches  and 
a half  high,  having  a slit  cut  through  it  of  near  an  inch  long  and 
a quarter  of  an  inch  broad ; this  vane  is  fixed  in  the  centre-pin 
of  the  instrument,  in  a perpendicular  positioa  by  means  of  two 
screws  passing  through  its  foot,  by  which  its  position  with 
respect  to  the  sight-vane  is  always  the  same,  their  angle  of 
inclination  being  equal  to  45  degrees.  The  shade-vane  C is 
Composed  of  two  brass  plates.  The  one  which  serves  as  an 
arm  is  about  4|  inches  long  and  | of  an  loch  broad,  being  pin- 
ned at  one  end  to  the  upper  limb  of  the  quadrant  by  a screw, 
nbont  which  it  has  a small  motion ; the  other  end  Ilea  in  the 
arch,  and  the  lower  edge  of  the  arm  is  directed  to  the  middle  of 
the  centre  pin.  The  other  plate,  which  is  properly  the  vane,  ia 
abont  two  inches  long,  being  fixed  perpendicularly  to  the 
other  plate  at  about  half  an  inch  distance  from  that  end  next 
the  arch  ; this  vane  may  be  used  either  by  its  shade,  or  by  the 
solar  spot  cast  by  a convex  lens  placed  in  it.  And  because  the 


wood  work  is  often  subject  to  warp  or  twist,  therefore  this  vane 
may  be  rectified  by  means  of  a screw,  so  that  the  warping  of 
the  instrument  may  occasion  no  error  in  the  observation,  which 
is  performed  in  the  following  manner : set  the  line  G on  the 
vernier  against  a degree  of  tbc  upper  limb  of  the  quadrant ; and 
turn  the  screw  on  the  back  side  of  the  limb,  forward  or  back- 
ward, till  the  bole  in  the  sight-vane,  the  centre  of  the  glass  and 
the  sunk  spot  in  the  horizon- vane,  lie  in  a right  line. 

Quadrant,  Collins's  or  .Staton**,  fig-5,  ia  a stereographic  pro- 
jection of  one  quarter  of  the  sphere  between  the  tropics,  upon 
the  plane  of  the  ecliptic,  the  eye  being  in  its  north  pole  ; and 
fitted  to  the  latitude  of  London.  The  lines  running  from  right 
to  left,  arc  parallels  of  latitude ; and  those  crossing  them  arc 
azimuths.  The  smaller  of  the  two  circles  bounding  tbc  pro- 
jection is  one  quarter  of  the  tropic  of  Capricorn  ; and  the  great- 
er is  a quarter  of  the  tropic  of  Cancer,  The  two  ecliptics  are 
i drawn  from  a point  on  tbe  left  edge  of  the  quadrant,  with  the 
characters  of  the  signs  upon  them ; and  the  two  horizons  are 
drawn  from  the  same  point.  The  limb  is  divided  both  iuto 
degrees  and  time  ; and  by  having  tbc  sun’s  altitude,  the  hour  of 
the  day  may  here  be  found  to  a minute-  The  quadrantal  arches 
next  the  centre  contain  tbe  calendar  of  months ; and  under  them, 
in  another  arch,  is  the  sun’s  declination.  On  the  projection  are 
placed  several  of  tuc  most  remarkable  fixed  stars  between  the 
tropics,  and  the  next  below  tbe  projection  are  the  quadrant  and 
! line  of  shadows. 

Quaorakt,  Gunner's,  fig.  6,  sometimes  called  gunner's  square, 
is  used  for  elevating  and  pointing  cannon,  mortars,  Ac.  and 
consists  of  two  branches  either  of  wood  or  brass,  between 
which  is  a quadrantal  arch  divided  into  90  deg.  and  furnished 
with  a thread  and  plummet- 

Quadrant,  Gunter's,  so  called  from  its  inventor,  Edmund 
Gunter,  (fig.  7,)  besides  the  apparatus  of  other  quadrants,  has 
a sicrcograpbic  projection  of  the  sphere  on  the  plane  of  the 
equinoctial ; and  also  a calendar  of  the  months,  next  to  the 
divisions  of  the  limb  ; by  which,  besides  tbe  common  purposes 
of  other  quadrants,  several  useful  questions  in  astronomy  arc 
easily  resolved. 

Sintra!  Quadrant,  is  one  of  some  use  ia  navigation.  It  coo- 
aists  of  several  concentric  quadrantal  arches,  divided  into  ei^ht 
equal  parts  by  means  of  radii,  with  parallel  right  lines  crossing 
each  other  at  right  angles.  Now  any  one  of  the  arches,  as 
B C,  fig.  8,  in  the  Plate,  may  represent  a quadrant  of  any  great 
circle  of  the  sphere,  but  is  chiefly  used  for  the  horizon  or  meri- 
dian. If  then  BC  is  taken  for  a quadrant  of  the  horizon,  either 
of  tbe  sides,  as  A U,  may  represent  the  meridian,  aud  the  other 
side  AC  will  represent  a parallel,  or  line  of  cast  and  west ; all 
the  other  lines  parallel  to  A B will  be  also  meridians ; and  all 
thoso  parallel  to  AC,  east  and  west  lines,  or  parallels.  Again, 
the  eight  species  into  which  tbe  arches  are  divided  by  tbc 
radii,  represent  tbe  eight  points  of  the  compass  in  a quarter  of 
the  horizon;  each  containing  11  deg.  15  min.  The  arch  BC 
is  likewise  divided  into  90  deg.,  and  each  degreo  subdivided 
into  12  min.,  diagonalwise.  To  the  centre  is  fixed  a thread, 
which  being  laid  over  any  degree  of  the  quadrant,  serves  to 
divide  the  horizon.  If  the  sinical  quadrant  is  taken  for  a 
fourth  part  of  the  meridian,  one  side  of  it,  A B,  may  be  taken 
for  the  common  radius  of  the  meridian  and  eauator;  and  then 
the  other,  Ac.  will  be  half  the  axis  of  the  world.  The  degrees 
of  tbe  circumference,  BC,  will  represent  degrees  of  latitude  : 
and  tbe  parallels  to  tbc  side,  A B,  assumed  from  every  point  <;f 
latitude  to  the  axis,  AC,  will  be  radii  of  the  parallels  of  lati- 
tudes, as  likewise  the  cosine  of  those  latitudes.  Heace,  sup- 
pose  it  is  required  to  find  the  degrees  of  longitude  contained 
lu  83  of  tbe  lesser  leagues  in  the  parallel  of  48  deg. ; lay  the 
thread  over  48  deg.  of  latitude  on  the  circumference,  and  count 
thence  the  83  leagues  on  A B,  beginning  nt  A ; this  will  termi- 
nate in  H,  allowing  every  small  interval  four  leagues.  Then 
tracing  out  the  parallel  H E,  from  the  point  H to  the  thread, 
the  part  A E of  the  thread  shews  that  1*25  greater  or  equinoctial 
leagues  make  0 deg.  15  min. ; and  therefore  that  tbe  83  lesser 
leagues  A H,  which  make  the  difference  of  longitnde  of  the 
course,  and  arc  equal  to  the  radius  of  the  parallel  H E,  make  6 
deg.  15  min.  of  the  said  parallel.  When  the  ship  sails  upon  an 
oblique  course,  such  course,  besides  the  north  and  south  greater 
leagues,  gives  lesser  leagues  easterly  and  westerly,  to  be  re 
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duced  to  decrees  of  longitude  of  the  equator.  But  these  lea- 
gues being  made  neither  on  the  parallel  of  departure,  nor  on 
that  of  arrival,  but  on  all  the  intermediate  ones,  there  must  be 
found  a mean  proportional  parallel  between  them.  To  find 
this,  there  is  on  the  instrument  a scale  of  cross  latitudes. 
Suppose  then  it  were  required  to  find  n mean  parallel  between 
the  parallels  of  40  deg.  and  GO  deg. ; take  with  the  compasses 
the  middle  between  tbe  -40th  and  GOtb  degree  on  the  scale ; this 
middle  point  will  terminate  against  the  first  degree,  which  is 
the  mean  parallel  sought.  The  chief  use  of  the  ainical  quad- 
rant is,  to  form  upon  it  triangles  similar  to  those  made  bj  a 
ship’s  way  with  the  meridians  and  parallels  ; the  sides  of  which 
triangles  are  measured  by  the  equal  intervals  between  the  con- 
centric quadrants  and  the  lines  N and  SE  and  W ; and  every 
6th  line  and  arch  are  made  deeper  than  the  reat.  Now  sup- 
pose a ship  has  sailed  160  leagues  north-cast  by  north,  or 
making  an  angle  of  33  deg.  -46  min.  with  the  north  part  of  the 
meridian ; here  are  given  the  course  and  distance  sailed,  by 
which  a triangle  may  be  formed  oo  the  instrument  similar  to 
that  made  by  the  ship's  course;  and  hence  the  unknown  parts 
of  the  triangle  may  he  found.  Thns,  supposing  the  centre  A 
to  represent  the  place  of  departure,  count  by  means  of  the  con- 
centric circles  along  the  point  the  ship  sailed  on,  viz.  A A D, 
160  leagues;  then  in  the  triangle  A ED.  similar  to  that  of  the 
ship's  course,  find  AE  = difference  of  latitude,  and  I>  E — 
difference  of  longitude,  which  roust  be  reduced  according  lo 
the  parallel  of  latitude  come  to. 

Quadrant  and  Practical  Navigator.  This  newly-invented 
instrument  has  been  described  in  the  “ Mechanics'  Magazine.” 
We  presume,  if  it  were  completely  made,  it  would  be  found 
vary  useful  at  sen  for  navigation,  as  any  tnnn  might  soon  un- 
derstand it ; and  also  for  many  mechanics  and  schoolmasters, 
for  demonstrating  problems  in  some  branches  of  the  mathe- 
matics. 

Deseriotion. — A BCD,  fig.  9 , in  the  Plate,  represents  a plain 
piece  of  board,  with  a place  in  tho  middle,  pp,  for  the  slide,  A, 
to  move  op  and  down  in.  Q is  a quadrant  made  fast  upon 
scale  B,  By  enlarging  Ibis  quadrant  to  a semicircle,  Q Q,  the 
scales  B and  C,  turning  upon  a centre,  will  set  to  solve  all 
questions  in  oblique  as  well  as  plane  trigonometry.  B will 
turn  off  from  scale  A to  any  distance,  as  at  L,  tbc  pricked  line  ; 
and  by  sliding  A upwards  or  downwards  in  tbe  board,  the 
scales  will  set  to  the  given  dimensions  of  any  triangle  what- 
ever, and  give  both  the  plane  and  the  true  contents  of  all  parts 
at  the  same  time.  By  raising  scale  B to  the  prioked  line.  M, 
by  a plummet  hung  at  tho  centre,  it  becomes  a good  level ; it 
w ill  also  give  all  the  dimensions  of  a square.  If  you  set  slide 
A to  tho  dimensions  of  one  side  of  a square,  set  slide  C to  the 
same  dimensions  in  tbe  bottom  scale,  and  C becomes  the  dia- 
gonal of  the  square.  I have  solved  all  the  problems  of  prac- 
tical navigation  by  this  instrument,  and  a great  number  of  pro- 
miscuous questions,  with  great  case  and  accuracy.  The  second 
horizontal  line,  C,  and  that  next  above  it,  represent  a groove, 
wherein  a quadrant,  Q Q,  slides,  divided  as  the  preceding ; and 
by  having  two  quadrants  and  the  four  scales  to  move  upon  the 
board  ABCD,  there  will  in  all  cases  be  three  slides  and  two 
angles,  which,  I presume,  will  solve  any  question  that  can  be 
proposed. 

Quadrant  of  Altitude,  is  an  appendix  to  the  artificial  globe, 
consisting  of  a thin  slip  of  brass,  the  length  of  a quarter  part 
of  one  of  the  great  circles  of  the  globe,  and  graduated.  At  tbc 
end,  where  the  division  terminates,  is  a nut  riveted  on,  and 
furnished  with  a screw,  by  means  of  which  tbe  instromeol  is 
fitted  on  the  meridian,  and  moveable  round  npon  the  rivet  to 
all  points  of  the  horizon.  Its  use  is  to  serve  as  a scale  in 
measuring  of  altitudes,  amplitudes,  azimuths,  &c. 

QUADBANTAL,  in  Roman  antiquity,  a vessel  every  way 
square  like  a die,  serving  as  a measure  of  liquids ; its  eapaeity 
was  eighty  libra?  or  pounds  of  water,  wbich  make  48  sextaries, 
two  urusr,  or  eight  congii. 

Qc  a dr  antal  Triangle,  a spherical  triangle  having  a quadrant 
or  an  arc  of  90°  for  one  of  its  sides. 

QUADRAT,  in  Printing,  a picco  of  metal  cast  like  the  let- 
ters, to  fill  up  the  void  spaces  between  words,  &c.  There  are 
m quadrats,  n quadrats,  be.  which  arc  respectively  of  tbe 
dimensions  of  these  letters. 


QUADRAT,  a mathematical  instrument,  called  also  a geo- 
metrical square,  and  a line  of  shadows ; it  is  frequently  an  addi- 
tional member  on  tbc  face  of  the  common  quaurani,  as  also  on 
those  of  Gunter's  and  Sutton’s  quadrant ; but  we  shall  describe 
it  by  itself,  as  being  a distinct  instrument.  It  is  made  of  any 
solid  matter,  as  brass,  wood,  be.  of  any  four  plain  rules  joined 
together  at  right  angles,  where  A is 
the  centre,  from  which  hangs  a thread 
with  a small  weight  at  tbe  end,  serv- 
ing as  a plummet.  Each  of  the  sides 
B E and  D E,  is  divided  Into  an  hun- 
dred equal  parts  ; or  if  the  sides  be 
long  enough  to  admit  of  it,  into  a 
thousand  parts;  C andP  are  two  sights 
fixed  on  the  side  A D.  There  is,  more- 
over, an  index, GH, which,  when  there 
is  occasion,  is  joined  to  the  centre  A, 
in  such  a manner  as  that  it  can  more 
freely  round,  and  remain  in  any  given  situation  ; there  are  also 
two  sights  K L,  perpendicular  to  the  right  line  going  from  the 
centre  of  tbe  instrument.  The  side  D B is  called  the  upright 
side,  or  the  line  of  the  direct  or  upright  shadows  ; and  the  side 
B E is  termed  tbe  reclined  side,  or  the  line  of  the  versed  or  back 
shadows. 


QUADRATURE,  in  Astronomy,  that  aspect  of  the  moon 
when  she  is  90  deg.  distant  from  the  sun  ; or  when  she  is  in  the 
middle  point  of  her  orbit,  between  the  points  of  eoujunctiou 
and  opposition,  namely,  in  the  first  and  third  quarters. 

Quadrature  Lines,  arc  two  lines  placed  on  Gunter’s  sector  . 
they  are  marked  with  Q.  and  5,  6,  7,  8,  9,  10:  of  which  Q sig- 
nifies tho  side  of  the  square,  and  tbe  other  figures  the  side  of 
the  polygons  of  6,  0,  7,  be.  sides.  S,  on  the  same  instrument, 
stands  for  tbe  semi-diameter  of  a circle,  and  90  for  a line  equal 
to  90  deg.  in  circumference. 

QUADRILLE,  a game  at  cards,  sometimes  called  ombre  by 
four ; wbich  chiefly  differs  from  ombre  hy  three,  in  being  played 
by  four  persons ; and  having  all  the  forty  cards  dealt  out  (o 
each  person,  at  ten  each. 

QUADRUPEDS,  in  Zoology,  a class  of  land  animats,  with 
hairy  bodies,  and  four  limbs  or  legs  proceeding  from  the  trunk 
of  their  bodies  ; add  to  this,  that  the  females  of  this  class  arc 
viviparous,  or  bring  forth  their  young  alive,  and  nourish  them 
with  milk  from  iheir  teats. 

QUADRUPLE,  a sum  or  number  multiplied  by  four,  or 
taken  four  times. 

QUAGMIRE, in  Agriculture,  the  name  of  n soft.  miry,  or  shak- 
ing bog,  swamp,  or  rrorass.  which  is  frequently  met  with  in  lowr 
hollow  situations,  which  affords  but  little  declivity  for  the  dis- 
charge of  stagnant  water. 

QUAIL,  in  Ornithology,  the  least  of  all  tbc  birds  of  the  gal- 
linaceous kind.  They  have,  however,  the  courage  of  the  Eng- 
lish cock,  and  may  be  brought  to  fight  like  game  cocks.  This 
was  much  practised  among  tbc  Athenians,  and  is  still  kept  up 
in  some  parts  of  Italy  ami  Asia.  The  quail  is  a bird  of  pas- 
sage, takes  up  its  abode  in  corn  fields,  begins  to  sing  in  April, 
make  its  nest  in  May  on  the  ground,  and  lavs  six  or  seven 
whitish  eggs,  marked  with  ragged  rust-coloured  spots. 

QUAKERS.  By  stat.  7 nnd  8 W.  III.  c.  77,  and  B G.  I.  c.  6, 
Quakers  making  and  subscribing  the  declaration  of  fidelity 
mentioned  in  1 W.  and  M.  shall  uot  be  liable  to  the  penalty 
against  others  refusing  to  lake  such  oaths  : and  not  subscrib- 
ing the  declaration  of  fidelity,  See.  they  are  disabled  lo  vote  at 
tho  election  of  members  of  parliament.  By  7 and  8 W.  III. 
c.  4,  made  perpetual  by  1 G.  I.  c.  6,  Quakers,  where  an  oath  is 
required,  are  permitted  to  make  a solemn  affirmation  or  decla- 
ration of  the  truth  of  any  fact ; but  they  are  not  capable  of 
being  witnesses  in  any  criminal  caase,  serving  on  juries,  or 
bearing  any  office  or  place  of  profit  under  government,  unless 
they  are  sworn  like  other  Protestants  : but  this  clause  does  not 
extend  to  tbe  freedom  of  a corporation.  By  stat.  72  G.  II.  c. 
4(1,  an  affirmation  shall  be  allowed  in  all  cases  (except  criminal) 
where  by  any  act  of  parliament  an  oath  is  required,  though  no 
provision  is  therein  made  for  admitting  a Quaker  to  make  his 
affirmation.  With  respect  to  doctrine,  Quakers  are  much 
divided : some  being  Unitarians,  and  others  believing  tbe 
trinity. 
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QUALITY,  that  affection  of  a thing  whence  its  denomina- 
tion is  derived.  Hence,  quality  is  said  to  be  an  attribute  from 
which  no  substance  is  exempt.  Qualities  are  of  various  kind, 
physical,  intellectual,  moral,  primary,  secondary,  essential, 
relative,  active,  passive,  Ac.  The  term  is  applicable  to  animate 
and  inanimate  being. 

QUANTITY,  in  Grammar,  an  affection  of  a syllable,  whereby 
its  measure,  or  tbc  time  wherein  it  is  pronounced,  is  ascer- 
tained; or  that  which  determines  the  syllable  to  be  long  or 
short.  Quantity  is  also  the  object  of  prosody,  and  distin- 
guishes verse  from  prose ; and  the  economy  and  arrangement 
of  quantities,  that  is,  the  distribution  of  long  and  short  syl- 
lables, make  what  we  call  the  number.  The  qnantilics  are  dis- 
tinguished, among  grammarians,  by  the  characters  6,  short,  as 
per;  and  6,  long,  as  ros.  There  is  also  a common,  variable,  or 
dubious  quantity  ; that  is,  syllables  that  are  one  time  taken  for 
short  ones,  and  at  another  time  for  loog  ones;  as  the  first  syl- 
lable in  atlas,  pat  res,  Ac.  Feet  are  made  up  of  quantities.  The 
quantity  of  syllables  is  known  two  ways.  1.  By  rules  for  that 
purpose.  And,  2,  By  authority.  The  rules  for  this  end  are 
taught  by  that  part  of  grammar  called  prosody ; the  authority 
made  use  of  iu  this  case  is  no  more  than  examples  from,  or 
the  testimony  of,  approved  authors ; and  is  never  used  but 
either  when  the  rules  arc  deficient,  or  when  we  are  unacquainted 
with  them. 

QUANTUM  Valebant,  is  where  goods  and  wares  sold  are 
delivered  by  n tradesman  at  no  certain  price,  or  to  be  paid  for 
them  ns  much  as  they  are  worth  in  general ; and  the  plaiuliff  is 
to  aver  them  to  be  worth  so  much. 

QCjiKTti m Meruit , in  Law,  is  an  action  upon  the  rase, 
founded  on  the  necessity  of  paying  a person  for  doing  any 
tbinr  as  much  as  he  deserves. 

QUARANTINE,  a trial  which  ships  undergo  when  suspected 
of  having  on  hoard  persons  infected  with  a pestilential  disease. 
Physicians  are  occasionally  consulted  on  this  subject  by  govern- 
ment ; who  regulate  this  unpleasant  restriction  on  the  commerce 
of  the  country  by  their  judgment,  as  to  the  period  of  time  within 
which  the  effects  of  any  infection,  received  by  any  individual  on 
board,  would  he  shewn.  The  usual  quarantine  is  forty  days. 
This  may  he  ordered  by  the  king,  with  the  advice  of  the  privy- 
council,  at  such  times,  and  under  such  regulations,  as  he  judges 
proper.  Ships  ordered  on  quarantine  must  repair  to  the  place 
appointed,  and  must  continue  (here  during  the  time  prescribed, 
without  having  any  intercourse  with  ihc  shore,  except  for  neces- 
sary provisions,  which  arc  conveyed  with  every  possible  pre- 
caution. When  the  time  is  expired,  and  the  goods  opened  and 
exposed  to  the  air  as  directed,  if  there  be  no  appearance  of 
infection,  they  are  admitted  to  port.  Ships  infected  with  the 
pestilence  must  proceed  to  St.  Helen's  Pool  in  the  Scilly 
islands,  and  give  notice  of  their  situation  to  the  custom-house 
officers,  and  wait  till  the  king's  pleasure  be  known.  Persons 
giving  false  information,  to  avoid  performing  quarantine,  or 
refusing  to  go  to  the  place  appointed,  or  escaping  ; also  officers 
appointed  to  see  quarantine  performed,  deserting  their  office, 
neglecting  their  duty,  or  giving  a false  certificate ; suffer  death 
as  felons.  Goods  from  Turkey  cr  the  Levant  may  not  be 
landed  without  license  from  the  king,  or  certificate  that  they 
have  been  landed  and  aired  at  some  foreign  port. 

QUA  RE.  in  Law,  a term  affixed  to  the  title  of  several  writs. 

QUARRY,  the  common  name  of  an  opening  or  pit  dug  into 
the  earth,  from  which  slate,  marble,  stones,  and  ores  of  vaiious 
kinds,  are  to  be  raised,  for  purposes  to  which  they  aie  ap- 
plicable. 

QUARTER,  in  Law,  the  fourth  part  of  a jear ; and  hence 
the  days  on  which  these  quarters  commence  are  called  quarter- 
days,  viz.  March  25.  or  Lady-dar  ; Jnnc  24.  or  Midsummer- 
day  ; September  29.  or  Michaelmas  ; and  December  21,  or  St. 
Thomas  the  Apostle's  day.  On  these  days  rents  on  leases,  Ac. 
arc  usually  reserved  to  he  paid  ; though  December  25,  or 
Christmas -day,  is  oommonty  reckoned  the  last  quarter-day. 

Quarter,  the  fourth  part  of  any  thing,  the  fractional  expres- 
sion for  which  is  I.  Quarter  in  weights,  is  generally  used  for 
the  fourth  part  of  a hundred  weight  avoirdupois,  or  28  lb. 
Used  at  the  name  of  a dry  measure,  quarter  is  the  fourth  part 
of  a ton  in  weight,  or  eight  bushels. 

Quarter,  in  Heraldry,  is  applied  to  the  parti  or  members 

88. 


8fi.r» 

of  the  first  division  of  a coat  that  is  quartered,  or  divided  into 
four  quarters. 

Quarter  of  a Point,  in  Navigation,  is  the  fourth  part  of  the 
distance  between  two  cardinal  points,  which  is  2 deg.  48.  min. 

Quarter,  that  part  of  a ship's  side  which  lies  towards  the 
stern,  or  which  is  comprehended  between  the  aft-most  end  of 
the  main  chains,  and  the  sides  of  the  stern,  whence  it  is  termi- 
nated by  the  quarter-pieces.  Although  the  lines  by  which  the 
quarter  and  bow  of  a ship,  with  respect  to  her  lengths,  are  only 
imaginary,  yet  experience  appears  sufficiently  to  have  ascer- 
tained their  limits;  so  that  if  we  were  to  divide  the  ship’s  sides 
into  five  equal  portinos  the  names  of  each  space  w ould  be  rea- 
dily enough  expressed;  thus  the  first  from  the  stern  would  he 
the  quarter ; the  second,  abaft  the  midships  ; the  third,  the  mid- 
ships; the  fourth,  before  the  midships  ; and  the  fifth,  the  how*. 

On  the  Quarter,  may  be  defined  a point  in  the  hori eon.  con- 
siderably abaft  the  beam,  but  not  in  the  direction  of  the  ship's 
stern.  Seethe  article  Bearing. 

Quarter  Hill,  a list,  containing  the  different  stations  to  which 
the  officers  and  erew  are  quartered  in  time  of  battle,  witli  tli*> 
names  of  the  persons  appointed  to  those  stations. 

Quarter  Clothes , long  pieces  of  painted  canvass,  extended 
on  the  outside  or  the  quarter-netting,  from  the  upper  part  of  the 
gallery  to  the  gangway. 

Quarter  Gallery.  See  Gallery. 

Quarter  Master,  in  the  Nnvy,  an  inferior  officer  appointed 
to  assist  the  males  in  their  several  duties,  ns  Mowing  the  hold, 
soiling  the  cables,  attending  the  steerage,  and  keeping  time  by 
the  watch-glasses. 

Quarter  Master’s  Mate,  an  officer  nndcr  the  preceding, 

Quarter-Ati/s,  are  narrow  moulded  planks,  reaching  from 
the  top  of  the  stern  to  the  gangway,  Bnd  serving  as  a fence  to 
the  quarter-deck. 

QUARTERING,  in  Gunnery,  is  when  a piece  of  ordnance 
is  so  traversed  that  it  will  shoot  on  the  same  line,  or  on  the 
same  point  of  the  compass,  as  the  ship's  quarter  bears. 

Quartering,  in  Heraldry,  in  dividing  a com  into  four  or 
more  quarters  or  quartering*,  by  parting,  couping,  Ac.  that  is, 
by  perpendicular  and  horizontal  lines,  Ac. 

QUARTERS,  imply  the  several  stations  where  the  officers 
and  crew  of  a ship  of  war  are  posted  in  lime  of  action.  See  tlm 
articles  Battle,  Engagfsif.n r,  Ac.  The  lieutenants  are  gene- 
rally quartered  on  the  different  decks,  to  command  the  batteries; 
the  master  superintends  the  management  of  the  ship  ; the  boat- 
swain and  a sufficient  number  of  men,  arc  stationed  to  repair 
the  damaged  rigging ; the  gunner,  usually  on  the  lower  gun-deck, 
and  the  carpenter,  with  his  mates  and  crew.  In  the  wings  on 
the  orlop.  The  marines  are  generally  quartered  on  the  poop  and 
forecastle,  or  gangway,  under  the  direction  of  their  officers, 
although,  on  some  occasions,  they  assist  at  the  great  guns,  par- 
ticularly in  distant  cannonading ; and  the  great  hndv  of  the 
seamen  are  stationed  at  the  cannon  or  in  the  tops;  wliilo  the 
captain  is  ever  on  the  quarter-deck,  giving  directions  to  all 
around,  and  animating  every  one  by  his  rxamplc. 

The  number  of  men  appointed  to  manage  the  artillery  is 
always  in  proportion  to  the  nature  of  the  guns,  and  the  num- 
ber and  condition  of  the  ship's  crew*.  They  arc  in  general  a* 
follow,  when  the  ship  is  full  manned,  so  as  to  fight  both  sides 
at  once  occasionally  : Nature  of  the  Guns ; — To  a 42-pounder, 

15  men ; to  a 32,  13  men  ; to  a 24.  1 1 men  ; to  a 1 8,  9 men  ; to 
a 12,  7 men ; to  a 9,  6 men  ; to  a 0.  5 men  ; to  a 4,  4 men  ; to  a 
3,  3 men.  This  number,  to  which  is  often  added  a hoy.  to  bring 
powder  to  every  gun,  may  be  occasionally  reduced,  and  tho 
guns  nevertheless  well  managed.  The  number  of  men  ap- 
pointed to  the  small  arms : — 1st  rate  160  men  to  the  small  arms  ; 
2d  rate,  120  ditto;  3d  rate  of  80  guns.  100  ditto:  3d  rate  of 
70  gons,  80  ditto ; 4th  rate  of  00  guns,  70  ditto ; 4th  rate  of  50 
guns.  00  ditto;  5lh  rate,  50  ditto  ; 6th  rate,  40  ditto;  sloops  of 
war.  30  ditto. 

Quarters,  is  also  an  exclamation  to  implore  mercy  from  a 
victorious  enemy. 

Quarters  of  the  Yards , the  space  comprehended  between  the 
slings  or  middle-  and  the  outer  parts  or  the  yard-arms. 

Quarter  Taekle,  a strong  tackle  fixed  occasionally  upon  the 
quarter  of  the  main-yard,  to  hoist  heavy  bodies  io  or  out  of  thu 
ship. 
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QUARTER-SESSIONS.  The  sessions  of  the  peace  is  n [ 
court  of  record  holden  before  two  or  more  justices,  whereof 
one  is  of  the  quorum,  for  the  execution  of  the  authority  given 
them  by  tbo  commission  of  the  peace,  and  certain  statutes  and  i 
acts  of  parliament.  The  justices  keep  their  sessions  in  every 
quarter  of  the  year  at  least,  and  for  three  days  if  need  be;  to 
wit,  in  the  first  week  after  the  feast  of  St.  Michael,  in  the  first 
week  after  the  Epiphany,  in  the  first  week  after  Easter,  and  in  1 
the  first  week  after  Si.  Thomas,  and  oflener  if  need  be.  Any 
two  justices,  one  whereof  is  of  the  quorum,  by  the  words  of  the  I 
commission  of  the  peace,  may  issue  their  precept  to  the  sheriff.  ' 
to  summon  a session  for  the  general  execution  of  their  aulho- 
lily  ; and  such  session,  holdeu  at  any  time  within  that  quarter 
of  a year,  is  a general  quarter-session,  and  the  sheriff  must 
summon  a jury  under  their  authority.  There  are  many  offences, 
which,  by  particular  statutes,  belong  properly  to  this  jurisdic- 
tion, and  ought  to  he  prosecuted  in  this  court,  as  the  smaller 
misdemeanors,  not  amounting  to  felony,  and  especially  offences  j 
relating  to  the  game  laws,  highways,  alehouses,  bastard  chil- 
dren.  the  settlements  and  provision  of  the  poor,  vagrants,  ser- 
vants' wages,  apprentices,  and  popish  recusants.  Some  of 
these  arc  proceeded  upon  by  indictment,  and  others  in  a sum- 
mary way,  by  motion  and  order,  which  may,  for  the  most  part, 
unless  guarded  against  by  any  particular  statute,  be  removed 
into  the  Court  of  King’s  Bench  by  certiorari,  and  be  there  cither 
quashed  or  confirmed.  Tbc  business  done  at  quarter  sessions 
has  become  of  the  highest  importance  to  the  country,  and  the 
public  are  greatly  indebted  to  those  magistrates  who  have 
sufficient  knowledge  of  law  to  perform  the  duties  of  their  office 
and  give  their  attendance.  In  Ireland  a practising  barrister  is 
appointed  at  each  session  to  assist  as  chairman.  In  England 
this  is  not  generally  the  case  by  law,  but  barristers  are  chiefly 
preferred,  and  the  duty  to  be  performed  is  so  multifarious,  that 
it  requires  no  small  skill  in  law,  accompanied  with  much  acti- 
vity and  industry,  to  execute  it  justly. 

QUARTZ,  n mineral  of  the  flint  genus,  which  is  divided  into 
five  sub-species : riz.  the  amethyst,  the  rock-crystal,  milk- 
quarts,  common  quartz,  and  prase. 

QUASSIA,  a genus  of  the  monogynia  order,  in  the  decandria 
class  of  plants,  and  in  tbc  natural  method  ranking  under  the 
14th  order,  gruioales.  The  calyx  is  pentaphyllous ; there  arc 
fite  petals;  the  nectarium  is  pentaphyllous;  there  are  front 
two  to  five  seed-cases,  standing  asunder,  and  monosperrnous. 
There  are  three  species,  the  amara.  simaruha.  and  excel**. 
The  different  species  are  much  used  in  medicine,  aud  by  the 
brewers,  to  give  a bitter  taste  to  their  beer. 

QUAY,  or  Key,  a place  to  land  goods  upon. 

QUEEN,  a woman  who  holds  a crown  singly.  The  title  of 
queen  is  also  given  by  way  of  courtesy  to  her  that  is  married 
to  a king,  who  is  called  by  way  of  distinction  quccn-consorl. 

QUERCITRON,  in  Dying,  the  internal  batk  of  the  qucrcus 
nigra ; it  yields  its  colour,  which  is  yellow,  by  infusion  in  wafer, 
and  by  the  common  mordants  gives  a permanent  dye.  See 
Dyeing. 

QUERCUS,  in  Botany,  the  Oak-tree,  a genus  of  flic  monneeia 
polyandria  class  and  order.  The  wood  of  the  oak,  when  of  a 
good  sort,  is  well  known  to  be  hard,  tough,  tolerably  flexible, 
not  easily  splintering,  strong  without  bring  too  heavy,  and  not 
easily  admitting  water;  for  these  qualities  it  is  preferred  to  all 
other  timber  for  building  ships  ; it  would  be  difficult  to  enume- 
rate  all  the  uses  to  which  it  may  be  applied.  Oak  saw-dust  is  . 
the  principle  indigenous  vegetable  used  in  dyeing  fustian ; all  j 
the  varieties  of  drabs  and  different  shades  of  brown  are  made  ; 
with  oak  saw-dust,  variously  managed  and  compounded.  Oak 
apples  are  also  used  in  dying,  as  a substitute  for  galls.  .See 
Cork. 

QUICK,  or  Quickset  ITedge,  among  Gardeners,  denotes  all 
live  hedges,  of  whatsoever  sort  of  plants  they  arc  composed,  to 
distinguish  them  from  dead  hedges;  but  In  a more  strict  sense 
of  the  w ord,  it  is  restrained  to  those  planted  with  the  hawthorn, 
or  cratagus  oxyacanlha,  under  which  name  these  young  plants, 
or  sets,  are  sold  by  the  nursery-gardeners,  who  raise  them  for 
sale. 

QUICKSAND,  a loose  sand  into  which  a ship  sinks  by  her 
own  weight,  as  soon  as  the  water  retreats  from  her  bottom, 

QUICKSILVER.  See  Mercury. 


QUICKWORK,  generally  signifies  all  that  part  of  a ship 
which  is  under  water  when  she  is  Indcn  ; it  is  also  applied  to 
that  part  of  the  side  which  is  above  the  sheer  rail. 

QUILLS,  are  the  large  feathers  taken  out  of  the  end  of  the 
wings  of  geese,  ostriches,  crows,  Ac.  They  are  denominated 
from  the  order  in  which  they  are  fixed  in  the  wing  ; the  second 
and  third  quills  being  tho  best  for  writing,  as  they  have  tha 
largest  aud  roundest  barrels.  Crow  quills  are  chiefly  used  for 
drawing. 

QUILTING,  a method  of  sewing  two  pieces  of  silk,  linen,  or 
stuff,  on  each  other,  with  wool  or  cotton  between  them;  by 
working  them  all  over  in  the  form  of  chequer  or  diamond  work, 
or  in  fluwers.  The  same  uame  is  also  given  to  the  stuff  so 
worked. 

Quilting,  the  operation  of  weaving  a kind  of  coating  form- 
ed of  the  strands  of  ropes  about  the  outside  of  any  vessel,  to 
contain  water,  as  ajar,  bottle,  Ac. 

QUINCUNX,  in  Roman  antiquity,  denotes  any  thing  that 
consists  of  five-twclftb  parts  of  another,  but  particularly  of 
the  at,  or  pound. 

Quincunx  Order , in  Gardening,  a plantation  of  trees,  dis- 
posed originally  in  a square,  and  consisting  of  five  trees,  one 
at  each  corner,  and  a fifth  in  the  middle  ; or  a quincunx  is  the 
figure  of  a plantation  of  trees,  disposed  in  several  row  s,  both 
length  and  breadthwise,  in  such  a manner,  that  the  first  tree  in 
the  second  row  commences  in  the  ccutrc  of  the  square  formed 
by  the  two  first  trees  in  the  first  row,  and  the  two  first  in  the 
third,  resembling  the  figure  of  the  five  at  cards. 

QUIN  DECAGON,  in  Geometry,  a plane  figure  with  fifteen 
sides  and  fifteen  angles,  which,  if  the  sides  arc  all  equal,  is 
termed  a regular  quindccagon,  and  irregular  when  otherwise. 
The  side  of  a regular  qumdccagon  inscribed  in  a circle  is 
equal  in  power  to  tho  half-difference  between  the  side  of 
the  equilateral  triangle,  and  the  side  of  the  pentagon  inscribed 
in  the  same  circle ; also  the  difference  of  the  perpendiculars 
let  fall  on  both  sides,  taken  together. 

QUINTAL,  in  Commerce,  the  weight  of  n hundred  pound*. 

QUINTESSENCE,  in  the  ancient  chemistry,  properly  de- 
noted the  fifth  essence,  or  the  result  of  five  successive  distilla- 
tions. This  terra  was  also  used  to  express  the  highest  degree 
of  rectification  to  which  any  substance  could  be  brought.  Of 
late  years  it  has  become  partially  obsolete. 

QUIPOS,  in  literary  history,  n name  given  knots  or  cords  of 
various  colours  in  Peru,  which  imperfectly  supplied  the  place 
of  writing.  The  different  colours  denoted  distinct  objects,  and 
each  knot  expressed  a different  number. 

QUIRE,  of  Paper,  a quantity  of  24  or  25  sheets, 

QUITAM,  in  Law,  is  where  an  action  is  brought  or  an  inform- 
ation exhibited,  agaiust  a person,  on  a penal  statute,  at  the  suit 
of  the  king  and  the  party  or  informer,  when  the  penalty  for 
breach  of  the  statute  is  directed  to  he  divided  between  them  ; 
in  that  case  tbo  informer  prosecutes  as  welt  for  the  king  as  for 
himself. 

QUIT-CLAIM,  in  Law,  signifies  a release  of  any  action  that 
one  person  has  against  another.  It  signifies  also  a quitting  a 
claim  or  title  to  lands,  Ac. 

QUIT-RENT,  in  Law,  a small  rent  that  is  payable  by  the 
tenants  of  most  manors,  whereby  the  tenant  goes  quit  and  free 
from  all  other  services.  Anciently  this  payment  was  called 
white-rent,  on  account  that  it  was  paid  in  silver  coin,  and  to 
distinguish  it  from  rent-corn. 

QUOIN,  a wedge  employed  to  raise  the  cannon  to  a proper 
level,  that  it  may  be  more  truly  directed  to  tho  object.  Also, 
a small  wedge  used  by  printers  for  fastening  their  pages  in 
iron  chases. 

Quoins,  arc  also  employed  to  wedge  off  casks  of  liquids  from 
each  other,  that  their  bilges  may  not  rub  so  as  to  occasion  a 
leak  by  the  agitation  of  the  ship  at  sea. 

QUOITS,  a kind  of  exercise  or  game,  known  among  the 
ancients  under  the  name  of  discus. 

QUO  MINUS,  is  a writ  which  issues  out  of  the  coart  of  ex- 
chequer to  the  king's  farmer  or  debtor,  for  debt,  trespass,  Ac. 
Though  this  writ  was  formerly  granted  only  to  the  king’s 
tenants  or  debtors,  the  practice  now  is  become  general  for  tbo 
plaintiff  to  surmise,  that  by  the  wrong  the  defendant  docs  him, 
he  is  the  less  able  to  satisfy  his  debt  to  the  king,  by  which  means 
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jurisdiction  is  given  to  the  court  of  exchequer  to  determine  the 
cause.  This  writ  is  to  take  the  body  of  the  defendant,  in  like 
manner  as  the  capias  in  tiie  common  pleas,  and  the  writ  of  lati- 
tat in  the  king's  bench. 

QUORUM,  a word  which  often  occurs  in  oor  statutes,  and  is 
much  used  in  commissions,  both  of  justices  of  the  peace  and 
others,  and  so  called  from  the  words  of  the  commission,  quorum 
unum  esse  columns,  of  whom  we  wish  that  A,  B,  &c.  should  be 
one.  All  magistrates  are  now  of  the  quorum. 

QUO  WARRANTO,  in  Law,  a writ  which  lies  against  a 


person  or  corporation  that  usurps  any  franchise  or  liberty 
against  the  king;  as  to  have  a fair,  market,  or  the  like,  in 
order  to  oblige  the  usurper  to  shew  by  whnt  right  and  title  ho 
holds  or  claims  such  franchise.  This  writ  also  lies  formis-user 
or  non-user  of  privileges  granted.  The  attorney  general  may 
exhibit  a quo-warranto  in  the  crown  office  against  any  particu- 
lar persons,  or  bodies  politic  or  corporate,  who  use  any  fran- 
chise or  privilege  without  having  a legal  grant  or  prescription 
for  the  same,  and  a judgment  obtained  upon  it  is  final,  as  being 
a writ  of  right. 
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R,  the  seventeenth  letter  of  onr  alphabet.  In  the  notes  of  the 
ancients,  R.  or  RO signifies  Roma;  R.  C.  Romana  ci  vitas ; R. 
G-  C.  rei  gereod*  causa  ; It.  F.  E.  D.  reete  fractum  et  dictum  ; 
R.  F.  regis  filius  ; R.  P.  res  publics,  or  Romani  principcs  ; and 
R.  R.  R.  F.  F.  F.  res  Romana  ruet  ferro,  fame,  flamma. 

In  the  prescription  of  physicians,  R or  K,  stands  for  recipe, 
i.  e.  take, 

RABBET,  a deep  groove  or  channel,  cat  in  a piece  of  timber 
longitudinally,  to  receive,  the  edge  of  a plank,  or  the  ends  of  a 
number  of  planks,  which  are  to  be  securely  fastened  therein. 
The  depth  of  this  channel  is  equal  to  the  thickness  of  the  plank, 
so  that  when  the  end  of  the  latter  is  let  into  the  rabbet,  it  will 
be  level  with  the  outside  of  the  piece.  Thus  the  ends  of  the 
lower  planks  of  a ship’s  bottom  terminate  upon  the  stem  afore 
and  the  stern  post  abaft,  with  whose  sides  their  surfaces  are 
even.  The  surface  of  the  garboard  streak,  whose  edge  is  let 
into  tbe  keel,  is  in  the  same  manner  level  with  the  side  of  the 
keel  at  tbe  extremities  of  the  vessel. 

RABBBTING,  in  Carpentry,  the  planning  or  cutting  of 
channels  or  grooves  in  boards.  In  ship  carpentry,  it  signifies 
the  letting-in  of  the  planks  of  tbe  ship  into  the  keel ; which  in 
the  rake  and  run  of  a ship,  is  hollowed  away,  that  the  planks 
may  join  the  closer. 

RACE,  a particularly  strong  tide  or  current. 

RACK,  an  engine  of  torture  furnished  with  pulleys  and 
cords,  Sec.  for  extorting  confession  from  criminals.  This 
instrument  is  bnppily  banished  from  almost  all  Christian  conn- 
tries. 

Rack,  a frame  of  timber  containing  several  sheaves,  and 
usually  fixed  on  the  opposite  sides  of  a ship’s  bowsprit,  to 
direct  the  sailors  to  the  respective  ropes  passing  through  it. 

Racking  a Tackle,  the  fastening  two  opposite  parts  together 
with  a seising,  so  as  that  any  weighty  body  suspended  thereby 
shall  not  fall  down,  although  the  tackle-fall  should  be  loosened 
by  accident  or  inattention. 

RADIAL  CfKVFs,  are  carves  of  the  spiral  kind,  whose  ordi- 
nates, if  they  may  be  so  called,  all  terminate  in  the  centre  of  the 
including  circle,  appearing  like  radii  of  that  circle ; whence  the 
name. 

RADIANT  Point,  or  Radiating  Point,  is  any  point  from 
which  rays  proceed. 

RADIATION,  the  act  of  a body  emitting  or  diffusing  rays  of 
light  all  round,  and  from  a centre. 

RADICAL,  that  which  is  considered  as  constituting  the  dis- 
dinguishing  part  of  an  acid,  by  its  union  with  the  acidifying 
principle,  or  oxygen,  which  is  common  to  all  acids.  Thns  sul- 
phur is  tbe  radical  of  tbe  sulphuric  and  sulphureous  acids.  It  is 
called  the  base  of  the  acid  ; but  base  is  a term  of  more  extensive 
application. 

Radical  Sign,  (from  radix,  root,)  in  Algebra,  is  the  character 
by  which  the  root  of  a quantity  is  expressed,  and  is  formed 
thus,  v/.  while  the  particular  root  is  indicated  by  a figure  on 
the  left  of  the  sign  : thus,  & a.  «y  a,  J a,  Ac.  denote  the  square 
root,  cube  root,  and  biquadratic  root  of  the  quantity  a,  or  of  any 
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other  quantity  placed  nnder  the  like  signs.  When  it  is  a com- 
pound quantity  whose  root  is  to  be  expressed,  it  is  put  in  a 
parenthesis,  and  the  sign  prefixed;  (bus,  ^ («*  + 6\)  means 
tbe  cube  root  of  the  sum  of  a1  plus  b> ; or  it  is  otherwise  indicated 
by  a lino  thus,  «y  «*  + A* ; the  characteristic  * is  generally 
omitfed  in  the  aqnare  root,  so  that  instead  of  writing  & a for 
tbe  square  root  of  a,  we  merely  write  •/  a,  by  which  the  square 
root  is  always  to  be  understood. 

RADII,  thcplural  of  Radius. 

RADIOMETER,  a name  sometimes  given  to  the  Fore  Staff. 

RADIUS,  in  Geometry,  the  semi-diameter  of  a circle,  or  a 
right  line  drawn  from  tho  centre  to  the  circumference.  It  is 
implied  in  the  definition  of  a circle,  and  it  is  apparent  from  its 
construction,  that  all  the  radii  of  the  same  circle  are  equal.  The 
radius  is  sometimes  called,  in  trigonometry,  the  sinus  totus,  or 
whole  sine.  The  length  of  the  radius  of  aoy  circlo  is  equal  to 
that  of  an  arc  of  67*aK>7795  degrees  of  the  same  circle. 

RADIX,  the  same  as  root,  but  used  in  a different  sense  by 
different  authors ; thus  we  say,  radix  of  a system  of  logarithms, 
a system  of  notation,  Bcc.  meaning  the  fundamental  quantity  oil 
which  the  system  is  constructed,  or  by  which  all  the  othcis  are 
compared. 

Radix  of  a System  of  Logarithms,  is  that  number  which 
involved  to  tho  power,  denoted  by  the  logarithm  of  a number,  is 
equal  to  that  number.  This  radix  in  the  Common,  or  Brigg’s 
Logarithms,  is  10,  and  in  the  Napcrian  or  Hyperbolic  Logar- 
ithms, it  is  2*71828182,  Bcc.  and  generally  the  radix  in  any 
system  of  logarithms,  is  that  uiunber  whose  logarithm  in  that 
system  is  unity. 

Radix  of  a System  of  Notation , is  that  number  which  indicates 
the  local  value  of  the  figures,  and  is  in  all  systems  represented 
by  a nnit  and  cipher  (10),  which  is  ten  in  the  common  system, 
two  in  the  binary,  fAree  in  the  ternary,  Bcc. 

Radix,  is  also  used  as  a term  of  comparison  between  any 
finite  function  and  its  expansion  or  development;  thus  we 

know  that  — — =1  — r-f  r*  — r*  + r*  — Bee.  In  which  case 
1 + r 

, is  sometimes  called  the  radix  of  tbe  series  1 — r + r»  — 
r*  + r*  — Bcc. 

RAFT,  a sort  of  float,  formed  by  an  assemblage  of  various 
planks  or  pieces  of  timber  fastened  together  side  by  side,  so  as 
to  be  conveyed  more  commodioosly  to  any  shurt  distance  in  a 
harbour  or  road  than  if  they  were  separate. 

Raft  Port,  a square  hole  eut  through  the  buttocks  of  some 
ships,  immediately  under  the  counter,  to  load  or  unload  the 
planks  and  pieces  of  timber,  which,  on  account  of  their  great 
length,  could  not  be  got  in  or  out  otherwise. 

RAFTERS,  in  Building,  are  pieces  of  timber,  which,  standing 
by  pairs  on  the  raising  piece,  meet  in  an  angle  at  tbe  top,  and 
form  tbe  roof  of  a building. 

RAGG.or  Rowly,  a genus  of  stones  belonging  to  the  siliceon* 
class.  It  is  of  a dusky  or  dark  gray  cotour,  with  many  small 
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shining  crystals,  bavins'  a granular  texture,  and  acquiring  an 
ocbry  crust  by  exposure  to  the  air. 

RAIA,  the  /Zay.  in  Natoral  History,  a genus  of  fishes  of  the 
order  cartitaginei.  These  fishes  are  found  only  in  the  sea,  where 
they  feed  on  whatever  animat  substances  they  meet  with.  They 
are  sometimes  of  the  weight  of  two  hundred  pounds.  They 
conceal  themselves  for  the  greater  part  of  the  winter  in  the 
mud  or  sand  of  the  bottoms,  and,  indeed,  are  seldom  seen  near 
the  surface  of  the  water.  The  female  is  larger  than  the  male, 
and  produces  her  offspring  living,  and  only  one  at  a time ; the 
young  extricating  itself  gradually  from  its  confinement,  and 
remaining  some  time  attached  by  the  umbilical  vessels,  after  its 
complete  appearance-  There  are  nineteen  species ; the  skate  is 
one  of  the  largest  of  the  genus,  weighing  sometimes  two  hun- 
dred pounds,  and  one  of  the  size  is  reported  to  have  been  served 
up  at  St.  John’s  College,  Cambridge;  it  is  the  most  esteemed 
species  of  the  genus.  The  thorn-back  is  mnch  inferior  to  the  skate 
in  size  and  goodness.  It  is  distinguished  hy  its  long  and  curved 
spines,  on  it  supper  surface.  The  above  are  rhornboidal.  The  sting- 
ray inhabits  the  Indian  and  Mediterranean  seas,  and  its  tail  is 
armed  with  n very  long  serrated  spine,  with  which  it  can  inflict 
very  formidable  wounds,  and  which  it  casts  ofT every  year.  This 
was  formerly  supposed  to  contain  the  most  subtle  poison.  It 
injures,  however,  only  by  piercing  and  laceration  ; and  to  pre- 
vent this,  the  tail  is  almost  always  cut  ofT  as  soon  as  the  fish  is 
caught.  The  torpedo  inhabits  the  Mediterranean  and  the  North 
seas,  and  grows  to  the  weight  of  twenty  pounds.  This  fish 
possesses  a strong  electrical  power,  and  is  capable  of  giving  a 
very  considerable  shock  through  a number  of  persons  forming  a 
communication  with  it.  This  pow  er  was  known  to  the  ancients, 
but  exaggerated  by  them  with  all  the  fables  natural  to  ignorance, 
and  it  is  only  recently  that  the  power  was  ascertained  to  be 
truly  electric.  It  is  conducted  by  the  same  substances  as  elec- 
tricity, and  intercepted  by  the  same.  In  a minute  and  a half 
no  fewer  than  fifty  shocks  have  been  received  from  this  animal, 
when  insulated.  The  shocks  delivered  by  it  iu  air  arc  ncarly 
four  times  ns  strong  as  those  received  from  it  in  water.  This 
power  appears  to  ho  always  voluntarily  exercised  by  the  tor- 
pedo, which  occasionally  may  be  touched  and  handled  without 
its  causing  the  slightest  agitation.  When  the  fish  is  irritated, 
however,  this  quality  is  cxccrcised  with  proportional  effect  to 
the  degree  of  irritation,  and  its  exercise  is  stated  in  every 
instance  to  he  accompanied  by  a depression  of  the  eyes. 

RAIL,  or  Water  Rail,  in  Ornithology,  the  name  of  a bird 
of  a long  slender  body,  with  short  concave  wings.  The  legs  of 
this  bird  are  placed  very  far  behind,  and  are  of  a dusky  flesh 
colour.  Its  toes  are  very  long,  and  though  the  feet  are  not 
webbed,  it  takes  the  water,  swims  with  ease,  and  is  often 
observed  to  run  apparently  along  its  surface.  It  delights  less 
in  flying  than  in  running,  which  it  does  very  swiftly  along  the 
margins  of  brooks  covered  with  rushes.  In  running,  it  occa- 
sionally flirts  up  its  tail ; and  in  flying,  its  legs  bang  down.  Pen- 
nant says,  that  it  is  an  nniqnc  species. 

Rail  Land,  in  Ornithology,  is  a migrating  bird.  It  has  a 
short-  strong  thick  bill,  and  is  generally  found  among  corn, 
rass,  broom,  or  furze.  It  leaves  this  kingdom  before  w inter, 
t abounds  in  Anglesea,  where  it  appears  about  the  middle  of 
April,  and  is  supposed  to  come  from  Ireland.  Of  the  Hebrides 
and  Orkneys  it  is  generally  an  inhabitant. 

RAILING,  in  Rural  Economy, is  a sort  of  fence  constructed 
with  posts  and  rails.  It  is  frequently  used  to  protect  young 
hedge  fences  and  trees  from  the  depredations  of  cattle  or 
other  animals. 

RAILLERY,  Dr.  Johnson  has  defined  to  be  a slight  satire 
or  satirical  merriment;  and  another  writer  has  compared  it  to 
a light  that  dazzles,  but  does  not  burn.  It  is  serious,  severe, 
and  good-humoured,  and  if  it  perplexes  it  should  never  offend. 

RAILWAY,  Tram  or  Dram  Road,  in  Rural  Economy,  is  a 
track  constructed  of  wood,  stone,  or  other  materials,  but  chiefly 
of  iron,  upon  the  level  surfaco  of  an  inclined  plane,  or  in  other 
situations,  for  the  purpose  of  diminishing  friclioD,  and  for  the 
more  easy  conveyance  of  heavy  loads  of  any  kind  of  articles. 
Until  very  lately,  rail  roads  were  chiefly  confined  to  mines  of 
various  descriptions,  but  they  arc  now  coming  into  more  gene- 
ral use,  and  are  capable  of  being  applied  with  advantage  to 
many  roads  on  which  they  have  never  yet  made  their  appear- 


ance. In  Derbyshire,  Shropshire,  Lancashire,  and  several 
other  counties,  they  arc  very  numerous,  some  of  them  extend- 
ing several  miles.  At  first  timbers  were  laid  down,  on  which 
flat  bars  of  iron  were  nailed.  This  was  afterwards  succeeded 
by  cast  iron  of  sufficient  thickness,  and  the  timber  was  dis- 
missed. The  benefits  arising  from  these  rail  roads  have  given 
rise  to  numerous  calculations.  Dr.  Anderson  estimates,  that 
upon  a pcrfoct  level,  one  horse  of  moderate  strength  can  draw 
with  ease  from  twelve  to  twenty  tons.  On  inclined  plaues, 
where  the  ends  of  canals  cannot  be  brought  to  join  the  sea 
without  many  locks,  they  might  be  employed  with  the  greatest 
success.  Instead  of  loading  any  pair  of  wheels  with  an 
enormous  weight  which  would  tend  to  crush  the  road  over 
which  they  pass,  it  has  been  found  by  experience  more  bene- 
ficial to  employ  a string  of  carriages,  that  the  pressure  may  lie 
distributed.  Near  Colebrook  Dale  there  is  a rail  road,  on 
which  loaded  boats  aro  drawn  up  to  a canal  two  hundred  and 
twenty  feet  above  the  level  of  the  Severn,  and  let  down  into  it 
in  a similar  manner,  by  which  means  twenty-two  locks  aic 
saved,  and  the  work  is  executed  in  a more  expeditious  man- 
ner. This  is  supposed  to  be  the  greatest  inclined  plane  in 
Europe,  or  perhaps  in  the  world  ; for  though  they  are  much 
used  in  China  in  the  place  of  locks,  uone  of  them  are  equal  in 
height  and  acclivity  to  this. 

RAIN.  This  phenomenon  some  philosophers  have  attributed 
entirely  to  the  influence  of  the  electric  fluid,  and  this  explana- 
tion has  been  rendered  the  more  probable  by  the  circumstanee 
of  most  abundant  showers  usually  accompanying  a thunder 
storm.  It  is  worthy  observation,  that  much  the  greatest  quan- 
tity of  rain  falls  in  that  time  of  the  year  when  the  air  appears 
clearest,  and  when,  from  the  heat,  the  appearance  of  moisture 
on  Hie  ground  soon  disappears  ; also,  that  in  warmer  countries 
than  ours,  and  where  the  air  appears  much  clearer,  the  quan- 
tity of  rain  which  falls  greatly  exceed*  that  in  this  country. 
Very  frequently  rain  is  produced  by  the  concussion  or  conden- 
sation of  two  clouds,  the  one  positively  and  the  other  negatively 
electrified  ; and  this  has  been  proved  by  experiment  with  a kite 
elevated  to  a great  height  in  the  air.  There  is  no  necessity  to 
maintain  that  rain  can  never  be  produced  in  any  other  manner. 
The  mean  annual  quantity  of  rain  is  greatest  at  the  equator, 
and  decreases  gradually  as  we  approach  the  poles.  Thus,  at 
Grenada.  West  Indies,  it  is  12C  inches;  Cape  Francois,  120: 
Calcutta,  81  ; Rome,  3!);  England,  35;  Petersburg)],  Iff. 

The  number  of  rainy  days  is  smallest  at  the  equator,  and 
increases  in  proportion  to  the  distance  from  it.  The  mean  num- 
ber from  north  latitude  12°  to  43°,  being  78;  from  43°  to  46°, 
being  103;  from  40°  to 60°,  being  134;  from  51°  to  GO0, 161.  The 
number  of  rainy  days  is  often  more  in  winter  than  in  summer ; 
but  the  quantity  of  rain  is  greater  in  summer  than  in  winter. 
According  to  an  observation  made  in  England,  if  two  vessels 
of  equal  extent  be  exposed  at  different  heights,  and  tbe  quan- 
tity of  water  which  falls  into  them  during  any  considerable  time, 
for  instance,  a year,  be  measured,  it  is  found  that  tbe  vessel  at 
the  greater  height  receives  less  water.  This  seems  to  point  out 
that  the  drops  of  rain  become  larger  as  they  fall,  by  the  precipi- 
tation of  the  watery  vapours  which  they  encounter;  and  that 
in  lowering  the  temperature  of  the  space  which  they  traverse, 
they  cause  these  vapours  to  precipitate  more  ahundantlj. 
This  experiment,  repeated  at  the  observatory  at  Paris,  gave 
the  same  result.  A necessary  consequence  is,  that,  in  general, 
more  rain  falls  in  the  valleys  than  on  the  hills. 

The  quantity  of  rain  which  has  fallen  in  different  places 
has  been  accurately  observed,  aud  from  which  it  appears, 
that  much  depends  upon  local  situation.  The  quantity  of  raio 
which  fell  at  Paris  in  the  course  of  a year,  taken  at  a medium 
of  six  years,  was  20*11)  inches ; and  io  London,  the  medium 
quantity  per  annum,  for  the  same  number  of  years,  was  23  001. 
Much,  however,  depends  upon  tbo  height  of  the  rain-ga^c  from 
the  surface  of  the  earth,  more  than  upon  tho  comparative  alti- 
tudes of  it  with  reference  to  the  surface  of  the  sea,  or  any  fixed 
point ; the  rain-gage  on  the  top  of  a mountain,  giving  nearly 
as  much  as  that  io  the  plain  beneath  ; whereas,  one  gage 
placed  on  tbe  top  of  a house  or  church,  and  another  below,  give 
| very  different  quantities.  The  following  table  exhibits  the 
results  of  several  very  accurate  observations  made  oo  three 
gages,  one  at  tbe  bottom  of  a bouse,  another  at  the  top  of  tbe 
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same,  and  a third  on  Westminster  Abbey,  the  greatest  care 
being  taken  ilia t none  of  the  water  should  evaporate  after  it 
entered  the  gage,  by  passing  it  through  a narrow  lube  into  a 
bottle  well  stopped  below. 

From  these  results  it  will  appear,  that  there  fell  below  the 
top  of  a house  above  a fifth  part  more  rain  than  what  fell  in  the 
same  space  above  the  top  of  the  same  house.  And  that  there 
fell  upon  Westminster  Abbey  not  much  above  half  what  was 
found  to  fall  in  tho  same  space  below  the  tops  of  the  houses. 
This  experiment  has  been  repeated  in  other  places  with  the 
same  result;  and,  notwithstanding  the  cause  of  this  extraor- 
dinary difference  has  not  yet  been  discovered,  it  is  at  the  same 
time  useful  to  be  apprised  of  it,  to  prevent  any  inaccurate  con- 
clusions from  a comparison  of  different  gages. 

The  Quantity  of  Rain  which  fell  or  London  from  July  7,  to  July  0 
in  the  tuectcdiny  Year. 


MONTHS. 

Lower 
Cage  of  • 

House. 

ti«ge, 
Top  of  ■ 

House. 

l'l'P«r 

on 

Wettmiusler 

Abbey. 

From  July  7lb  to  the  31st. 

August 

September, 

October 

November,  

December 

January, 

February, 

March, 

April, 

May, 

June, 

July  7 

• 

Imthn. 

*601 

0*668 

0*421 

2*347 

1079 

1 612 

2 071 
2 861 
1*807 
1*437 
2*432 
1*997 
0*395 

Jme  Art. 
3*210 
0*479  ) 
0*344  i 
2*061 
0*842 
1*268 
1*466 
2 404 
1*303 
1*213 
1*745 
1 *428  \ 
0*300  S 

Met. 

2*311 

0*508 

1*416 
0*632 
0-994 
1*033 
1*336 
0 687 
0-994 
1*142 

1145 

22*609 

18  139 

12  009 

The  following  Table  exhibits  similar  Experiments,  made  on 
two  Gages,  one  on  the  Top  of  Mount  Rcnnig,  in  Wales,  and 
another  in  the  Plain  1350  feet  below  the  other. 


Bottom  of  ibt 
Mountain. 


From  July  0 to  Iff 

July  Iff  to  29, 

July  29  to  Vug.  10 

Sept.  0,  both  bottles  had  run 
over. 

From  Sepl.  0 to  30 

Oct.  17,  bottles  run  over. 

From  Oct-  17  to  22, 

Oct.  22  to  29, 


JnrhtM. 

Inthet. 

0*709 

0 618 

2*185 

2*124 

0610 

0 656 

3*234 

2*464 

0*747 

0 885 

1*281 

1*383 

8*766 

8*165 

These  experiments  justify  the  assertion  made  above,  ru. 
that  the  quantity  of  rain,  in  any  place,  depends  principally 
upon  its  altitude  above  the  surface  of  the  earth,  and  not  much 
upon  the  comparative  altitude  of  two  places  with  regard  to  the 
surface  of  the  sea,  and  consequently  not  upon  the  rarity  or  den- 
sity of  the  atmosphere,  as  was  for  a long  time  supposed  by  phi- 
losophers. 

RAINBOW.  The  rainbow  is  « circular  image  of  the  sun 
variously  coloured.  It  is  thus  produced  ; the  solar  rays,  enter- 
ing the  drops  of  falling  rain,  are  refracted  to  their  farther  sur- 
faces, and  thence  by  one  or  more  reflections  transmitted  to  the 
eye.  At  their  emergcnco  from  the  drop,  as  well  as  at  their 


entrance,  they  suffer  a refraction,  by  which  the  rays  arc  sepa- 
rated into  their  different  colours,  and  thus,  therefore,  arc  exhi- 
bited to  an  eye  properly  placed  to  receive  them.  That  this  is 
the  true  account  of  the  formation  of  the  rainbow,  appears  from 
the  following  considerations,  1.  That  a how  is  never  seen  but 
when  rain  is  falling,  and  the  sun  shining  at  the  same  time,  and 
that  the  sun  and  bow  are  always  in  opposite  qnarters  of  the 
heavens;  this  every  one’s  experience  can  testify.  2.  That  the 
same  appearance  can  be  artificially  represented  by  means  of 
water  thrown  into  the  air,  when  the  spectator  is  placed  in  a pro- 
per position  with  his  back  turned  to  the  sun : 

Let  A B be  a drop  of  water, 
and  C D a pencil  of  solar  rays 
incident  thereon  ; if  all  the  rays 
of  any  one  colour,  as  red,  be- 
longing to  the  pencil  C J>,  be 
refracted  to  the  same  point  G, 
and  thence  reflected,  they  will 
fall  on  the  space  U Q,  with  the 
same  obliquity  and  at  the  same  distances  from  each  other,  as 
the  refracted  rays,  if  proceeding  backward  from  G,  would  fall 
on  the  space  T S ; but  these  at  their  refraotion  would  emerge 
into  T D,  C S,  Ac.  parallel  to  each  other,  and  therefore  will 
enter  an  eye  properly  placed  copiously  enough  to  cause  a sen- 
sation ; a red  colour  will  therefore  appear  in  tho  direction  of 
these  rays,  and  so  of  others.  But  if  the  refracted  rays  do  not 
meet  in  the  same  point,  the  reflected  rays  will  not  fall  on  the 
surface,  at  the  same  distance  from  each 
other,  as  FT  and  I S do,  though  their  ob- 
liquity to  the  surface  be  equal  to  that  of 
the  latter : therefore  the  refracted  rays 
Will  emerge,  diverging  from  each  other, 
and  consequently  will  not  enter  the  eye 
copiously  enough  to  cause  a perception  of 
their  colour.  It  is  plain  that  where  the 
rays  of  any  colour  emerge  parallel,  all  these  emerging  rays 
will  be  inclined  to  the  incident  rays  in  the  same  angle.  And 

hy  calculation  it  is 
found,  that  the  red 
rays  when  they  emerge 
parallel  to  each  other, 
mako  with  tho  inci- 
dent rays  an  angle. 
ABO,  of  42°  2\  and 
the  violet  an  angle. 
A C O.  of  40*  17',  and 
the  rays  of  the  other 
colours  angles  greater 
than  the  latter,  and 
less  than  the  former.  If  through  the  eye  which  receives  the 
emerging  rays,  there  he  drawn  aline  A X,  parallel  to  the  inci- 
dent rays,  it  will  make  with  the  emerging  rays  of  each  colour, 
angles  RAX,  and  V A X,  Ac.  equal  to  the  above.  This  lino 
A X is  called  the  axis  of  vision.  The  several  drops  placed  in 
the  lines  A R,  A V,  Ac.  will  exhibit  to  the  eye  at  A,  the  several 
prismatic  colours  respectively,  as  appears  from  what  has  been 
said  ; and  if  those  lines  be  supposed  to  revolve  with  a conical 
motion  round  the  axis  of  vision,  it  is  evident  for  the  same  rea- 
son, that  all  the  drops  placed  in  each  of  the  conic  surfaces  so 
generated,  will  transmit  the  ray  s of  each  colour  respectively  to 
the  eye,  and  therefore  that  a number  of  circular  concentric 
arches  of  the  prismatic  colours  adjoining  to  each  other,  will  be 
exhibited  to  the  eye.  This  explanation  rrlates  to  the  inieiior 
bow,  whose  colours  beginning  from  the  outside,  are  red,  orange. 
Ac.  as  in  the  prismatic  spectrum,  which  bow  can  never  ho  seen 
s if  the  sun  be  elevated  more  than 
42°  2*  a bo  vo  the  horizon  ; for  the 
horizon  H O always  makes  with  the 
H axis  of  vision,  A X,  an  angle  equal 
to  the  elevation  of  the  sun  ; there* 
fore  in  the  case  here  stated,  the 
line  A Q,  marking  the  vertex  of  a 
rainbow,  would  fall  entirely  below  the  horizon.  As  the  interior 
bow  is  formed  by  one  reflection  and  two  refractions,  so  the 
exterior  bow  is  formed  by  two  reflections  and  two  refractions,  at 
the  surfaces  of  the  drops  of  falling  rain.  If  the  red  ray  of  any 
10  M 
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pencil,  CD, of  solar  rays,  after  refrac-  x t RAISING  a Purchase,  the  act  of  disposing  certain  instruments 

lion,  intersect  cadi  other  at  R,  w or  machines,  in  such  a manner  as  that,  by  their  mutual  effects, 

that  when  reflected  at  T V.tboy  may  /I  they  may  prod  nee  a mechanical  force  sufficient  to  overcome 

proceed  parallel  within  the  drop, after  I the  weight  or  resistance  of  the  object  to  which  this  machinery 

a *2d  reilection  at  XQ,  they  will  pro-  v _ ^ is  applied. 

cesd  to  LM,  intersecting  each  other  RAISIN'S,  grapes  prepared  by  suffering  them  to  remain  on 

at  S,  equally  distant  from  XQ.  as  K the  vine  till  they  are  perfectly  ripe,  and  then  drying  them  in 

is  from  TV,  and  ns  the  rays  Q T,  XV,  if  they  proceeded  back-  the  sun,  or  by  the  heat  of  an  oven.  The  difference  between 
ward,  would  after  reflection  so  fall  on  the  surface,  N O.  as  to  raisins  dried  in  the  sun,  nud  those  dried  in  ovens,  is  very  obvi- 
be  refracted  into  air  parallel  to  each  other  ; so  X M,  Q L,  fall*  ous  : the  former  arc  sweet  and  pleasant;  but  the  latter  have  u 
ing  on  the  surface  precisely  in  the  same  circumstance,  shall  be  latent  acidity  with  tho  sweetness,  that  renders  them  much  less 
refracted  to  the  eye  parallel  to  each  other,  and  therefore  will  agreeable. 

enter  it  copiously  enough  to  cause  a perception  of  their  colour,  KAIT,  in  Rural  Economy,  a term  used  to  signify  the  pro- 
(and  so  of  the  rest).  The  red  rajs.  when  emerging  parallel  after  cess  or  operation  of  dissipating  the  sap  of  vegetables  by  expo* 
two  reflections,  arc  by  calculation  found  to  make  with  the  inci-  sure  to  moisture,  or  the  influence  of  the  atmosphere.  It  is 
dent  rajs,  and  therefore  with  the  axis  of  vision,  an  angle  of  00*  sometimes  applied  to  hay  when  it  lias  lu  en  much  exposed  to 
07*.  The  violet  rays,  when  emerging  parallel,  are  found  to  make  the  alternations  of  wel  and  dry  weather,  but  more  particularly 
with  their  incident  rays,  and  therefore  with  the  avis  of  vision,  to  hemp  and  flax.  The  process  of  railing  requires  much  nicety, 
an  angle  of  54°  7';  the  other  emerging  rays  meet  the  axis  of  its  design  being  to  detach  the  covering  or  hark  of  hemp  and 
vision  in  the  intermediate  angles.  And  hence  it  is  easy  to  ex-  flax  from  the  stalk,  by  spreading  the  plants  thinly  upon  close 
plain  the  generation  of  the  exterior  bow  in  the  same  manner  as  grassy  surfaces,  or  putting  them  into  water  during  a given  time 
that  of  the  interior.  It  is  to  lie  remarked,  that  the  order  of  for  the  same  purpose. 

colours  in  the  exterior  bow  is  the  reverse  of  that  in  the  interior,  RAKE,  in  Agriculture,  a tool  of  the  tooth  kind,  made  use  of 
and  the  reason  of  this  appears  in  the  above  explanation.  For  for  many  purposes  of  husbandry,  as  for  collecting  together  bay, 
A E,  3d  figure  above,  which  marks  the  direction  of  the  violet  corn,  stubble,  roots,  leaves,  and  other  similar  materials.  (>f 
rays  in  the  outer  bow.  contains  with  AX,  the  axis  of  vision,  a this  implement  there  arc  many  descriptions, 
greater  angle  than  A 1>,  (which  marks  the  direction  of  the  red  Rakf.,  the  projection  of  the  upper  parts  of  a ship  at  tho 
rays,)  contains  with  the  same  axis.  And  the  reverse  is  the  case  height  of  the  stem  and  stern,  beyond  the  extremities  of  tho 

in  the  interior  bow.  It  is  evident,  (for  a reason  similar  to  that  keel ; thus,  if  a plummet  is  hung  from  the  top  of  n ship's  stern, 

given  in  the  ease  of  the  iuteriorbow)  that  an  exterior  bow  can-  so  as  to  be  level  with  the  continuation  of  the  keel,  the  distance 
uot  he  seen  when  the  elevation  of  the  sun  is  above  64°  ?J.  between  the  after-end  of  the  krcl  and  the  plummet  will  be  the 

Lunm  Rainbow.  An  iris  formed  by  the  refraction  of  tbo  length  of  the  rake  of  the  stern, 

moon's  rays,  in  drops  of  rain,  in  the  night-time.  Rake,  is  also  applied  to  the  masts  when  they  arc  out  of  a 

Marine  Rainbow,  the  Sea  Dow,  is  a phenomenon  sometimes  perpendicular  situation,  as,  that  ship's  mainmast  rakes  aft. 
observed  in  a much  agitated  sea,  when  winds,  sweeping  part  of  Raking,  the  act  of  cannonading  a ship  on  the  stern  or  head, 
the  tops  of  the  waves,  carry  them  aloft,  so  that  the  rays  of  the  so  as  that  the  balls  shall  range  the  whole  length  of  the  decks, 
sun  are  refracted,  &c.  as  iu  a common  shower.  which  is  one  of  the  most  dangerous  incideuts  that  can  happen 

RAINGAGE,  or  Pluviometer,  a machine  for  measuring  the  in  a naval  action  ; this  is  frequently  called  raking  fore  and  aft, 
quantity  of  rain  that  falls.  There  are  various  kinds  of  rain-  and  is  similar  to  what  is  termed  by  engineers  enfilading, 
gages;  that  used  at  the  apartments  belonging  to  the  Royal  Rake,  or  Vein,  in  Geology,  is  the  most  common  repository 
Society  ai  Somerset-house,  is  thus  described  : — The  vessel  that  of  metallic  ores.  These  veins  intersect  mountains  sometimes 
receives  the  rain  is  of  a conical  form,  strengthened  at  the  top  nearly  in  a vertical  manner,  but  more  generally  with  a greater 
by  a brass  ring  twelve  inches  in  diameter.  The  sides  of  the  or  less  degree  of  inclination  from  a perpendicular, 
funnel  and  inner  lip  of  the  brass  ring  arc  inclined  to  the  hori-  RALLYING,  in  War,  re  assembling  or  calling  together 
zon  in  an  angle  of  more  than  G6°,  and  the  outer  lip  in  an  angle  troops  broken  and  put  to  flight. 

of  more  than  5d°,  which  are  such  degrees  of  steepness,  that  R AM,  in  Hydraulics,  is  a machine  for  raising  water  to  any 
there  seems  no  probability  either  that  any  rain  which  falls  given  height,  by  means  of  the  momentum  of  a stream  of  water 
within  the  funnel,  or  on  the  inner  lip  of  the  ring,  shall  dash  out,  flowing  through  a pipe.  The  passage  of  the  pipe  being  stopped 
or  that  which  falls  on  the  outer  lip  shall  dash  into  the  funnel,  by  a valve,  which  is  raised  by  the  stream  as  soon  as  its  motion 

The  annexed  figure  represents  a raingage  of  the  best  becomes  sufficiently  rapid,  the  whole  column  of  water  coucen- 

construction.  It  consists  of  a hollow  cylinder,  having  tratrs  ou  the  valve,  and  arts  as  a single  solid,  so  that  it  most 

within  it  a cork  ball  attached  to  a wooden  stem,  which  resist  any  pressure.  Now  if  the  valve  upon  into  a pipe  lending 

pusses  through  a small  opening  at  the  top,  on  whioh  is  to  an  air  vessel,  a certain  quantity  of  water  will  bo  forced  into 

placed  a large  funnel.  When  this  instrument  is  < -%  it,  so  as  to  condense  the  air  more  or  less  rapidly,  to  the  degree 

placed  in  the  open  sir  in  a free  place,  the  rain  that  \ / that  may  be  required  for  raising  n portion  of  the  water  con- 

falls  within  the  circumference  of  the  funnel  will  ron tained  in  it  to  any  given  height. 

down  into  a tube,  and  cause  the  cork  to  float;  and  Ram,  iu  Mythology,  the  name  of  the  highest  god  among  the 

the  quantity  of  water  in  the  tube  may  be  seen  by  the  Jl  Gentoos. 

liciabl  to  which  the  stem  of  the  float  is  raised.  The  K ) Ram,  flattering,  in  Artillery,  is  a military  engine  with  an 

stem  of  the  float  is  so  graduated  as  to  shew,  by  its  iron  head,  resembling  that  of  a ram,  much  used  by  the  ancients 

divisions,  the  number  of  perpendicular  inches  of  water  to  bntler  and  break  down  the  walls  of  places  besieged  ; but  since 

which  fell  on  the  surface  of  the  earth  since  the  last  the  invention  of  cannon,  this  once  formidable  instrument  has 

observation.  It  is  hardly  necessary  to  observe,  that  / \ been  dismissed  from  service.  Battering  rams  were  of  three 

after  every  observation  the  cylinder  must  be  emptied.  * kinds;  the  first  rude  and  plain,  the  others  artificial  and  com- 

A very  simple  raingage,  and  one  which  answers  all  practical  pound.  The  first  appears  to  have  been  nothing  more  than  a 
purposes,  consists  of  a copper  funnel,  the  area  of  whose  open-  huge  beam  headed  with  iron,  with  which  men  by  mere  inuseulnr 
ing  is  exactly  ten  square  inches;  this  funnel  is  fixed  in  a bottle,  force  assailed  a wall,  nnd  yet  produced  hut  little  effect.  Jose- 
and  tho  quantity  of  rain  caught  is  ascertained  by  multiplying  phus  describes  a second  sort  of  battering  ran,  as  resembling 
the  weight  in  ounces  by  173,  which  gives  the  depth  in  inches  the  mast  of  a ship  suspended  horizontally  in  the  middle  by  ropes 
and  parts  of  an  inch.  In  fixing  these  gages,  care  must  be  taken  fastened  to  another  beam  above,  which  is  fixed  on  posts  for  its 
that  the  rain  may  have  free  access  to  theru  ; hence,  the  tops  of  support.  Thus  balanced,  it  is  swung  by  a number  of  men,  in 
buildings  are  usually  the  best  places.  When  quantities  of  rain  proportion  to  its  weight,  with  its  head  violently  against  the 
collected  in  them  at  different  places  are  compared,  the  instru-  wall,  from  which  it  recoils,  and  becomes  prepared  for  another 
meet*  ought  to  be  fixed  at  the  same  heights  above  the  ground  stroke.  Scarcely  any  building  could  resist  the  tremendous  blows 
at  both  places,  because,  at  different  heights,  the  quantities  are  of  this  machine.  Tbe  third  sort  differed  from  the  second  only 
always  different,  even  at  tbe  same  place.  Set  Rain.  by  having  covering  for  the  soldiers,  to  guard  them  against  mLv 
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■ilea  thrown  from  the  walla.  Some  of  these  destructive  instru- 
ment* were  suspended  in  a frame  mounted  on  wheels  for  their 
more  easy  conveyance  from  place  to  place  ; and  we  are  informed 
by  Plutarch  and  Vitruvius,  that  they  varied  in  length  from  80  to 
upwards  of  one  hundred  feet;  and  while  from  five  effects  the 
largest  have  been  known  to  produce,  modern  calculators  have 
estimated  their  weight  at  rnoro  that  three  hundred  tons.  So 
late  as  the  fourteenth  century  the  ram  was  much  in  use.  It 
was  employed  by  Sir  Christopher  Wren  in  demolishing  the 
walls  of  the  old  church  of  St  Paul's,  in  order  to  his  erecting  the 
present  structure,  and  was  found  to  he  an  excellent  machine 
for  the  completion  of  his  purpose.  See  Battering  Ham. 

RAMA,  in  Hindoo  Mythology,  the  name  of  a celebrated  mor- 
tal, in  whom  their  deity  Vishnoo  was  incarnated  for  the  purpose 
of  relieving  mankind  from  the  oppression  of  Ravena,  the  malig- 
nant king  of  Lanka  or  Ceylon. 

RAMADAN,  a sort  of  lent  observed  among  the  Mahometans 
with  great  rigour,  during  which  they  fast  the  whole  day  from  the 
first  appearance  of  a new  moon  until  the  next  new  moon  ap- 
pears. To  make  amends  for  this  abstinence,  their  nights  are 
spent  in  riot  and  dissipation. 

RAM  A YANA,  the  title  of  a poem  in  Sanscrit,  of  great  cele- 
brity in  India,  regarded  as  sacred  by  some  sects,  and  greatly 
Teae rated  by  all.* 

It  AMI,  in  Hindoo  Mythology,  one  of  the  many  names  of  the 
goddess  Parvati. 

RAMMER,  is  a cylindrical  block  of  wood  nearly  fitting  the 
bore  of  a cannon,  and  fastened  on  a wooden  staff,  or  oo  it  stiff 
rope  well  aerved  with  spun  yarn.  It  is  used  to  drive  the  charge 
of  a cannon  home,  or  to  the  innermost  part  of  it.  The  rope- 
rammers  are  most  general  in  ships  of  war. 

RAMPART,  in  Fortification,  a massy  bank  or  elevation  of 
earth  raised  above  the  body  of  a place,  to  shelter  those  within 
from  the  direct  fire  of  the  enemy. 

RAMPHASTOS,  the  Toucan,  & c.  a genus  belonging  to  the 
order  of  pica?.  The  bill  is  very  large,  and  serrated  outwardly. 
The  nostrils  are  situated  behind  the  base  of  the  beak  ; and  in 
most  of  the  species  the  feel  are  toed,  and  placed  two  forwards 
and  two  backwards.  The  tongue  is  long,  narrow,  and  feathered 
on  the  edges.  Mr.  Latham  enumerates  15  different  spelies. 

RAMPHOID,  a particular  point  of  retrogression. 

RAMS  DEN'S  Machine  Jor  dividing  Mathematical  Instru- 
ment»,  is  a useful  invention,  by  which  these  divisions  can  he 
performed  with  exceedingly  great  accuracy,  such  as  would 
formerly  have  been  deemed  incredible.  On  discovering  the 
method  of  constructing  this  machine,  its  invenlur,  Mr.  Jesse 
Ramsdcn.  received  £015  from  the  commissioners  of  longitude  ; 
engaging  himself  to  instruct  a certain  number  of  persons,  not 
exceeding  ten,  in  the  method  of  making  and  using  this  machine 
from  the  28tb  of  October,  1775,  to  28th  of  October,  1777  ; also 
binding  himself  to  divide  all  octants  and  sextants  by  the  same 
engine,  at  the  rate  of  three  shilling*  for  each  octant,  and  six 
shiiings  for  each  brass  sextant,  with  Nonius's  divisions  to  hatf- 
ntinutes,  for  ns  long  time  as  the  commissioners  should  think 
proper  to  let  the  engine  remain  in  his  possession.  Of  this  sum 
of  £015  paid  to  Mr.  Ramsdcn,  £300  were  given  him  as  a reward 
for  the  improvement  made  by  him  in  discovering  tire  engine, 
and  the  remaining  £315,  for  his  giving  up  the  propeity  of  it  to 
the  commissioners. 

Tins  engine  consists  of  a large  wheel  of  bell  metal,  supported 
on  a mahogany  stand,  having  three  legs,  which  are  strongly 
connected  together  by  braces,  so  ns  to  make  it  perfectly  steady. 
On  each  leg  of  the  stand  is  placed  a conical  friction-pulley, 
whereon  the  dividing  wheel  rests:  to  prevent  the  wheel  from 
sliding  off  the  friction  pulleys,  the  bell  metal  centre  under  it 
turns  in  a socket  on  the  lop  of  the  stand.  The  circumference 
of  tbe  wheel  is  ratehed  or  cut  into  2180  teeth,  in  which  an  end- 
less screw  acts.  Six  revolutions  of  the  screw  will  move  the 
wheel  a space  equal  to  one  degree.  Now,  a circle  of  brass 
being  fixed  on  the  screw  arbor,  having  its  circumference  divided 
into  60  parts,  each  division  will,  consequently,  answer  to  a 
motion  of  the  wheel  of  10  seconds,  six  of  them  will  be  equal  to 
a minute,  8ce.  Several  different  arbors  of  tempered  steel  ara 
truly  ground  into  the  socket  in  the  centre  of  tho  wheel.  The 
upper  parts  of  the  arbors  that  stand  upon  the  plane  are  turned 
of  various  sixes,  to  suit  the  centres  of  different  pieces  of  work 


to  be  divided.  When  any  instrument  is  to  be  divided,  tho 
centre  of  it  is  very  exactly  fitted  on  one  of  these  arbors;  and 
tbc  instrument  is  fixed  down  to  the  plane  of  the  dividing  wheel, 
by  means  of  screws,  which  fit  into  the  boles  made  in  the  radii 
of  the  wheel  for  that  purpose.  The  instrument  being  thus  fitted 
on  the  plane  of  the  wheel,  the  frame  which  carries  tho  dividing 
point  is  connected  at  one  end  by  finger  screws,  with  the  frame 
which  carries  the  endless  screw  ; while  the  other  end  embrace* 
that  part  of  the  steel  arbor  which  stands  above  the  instrument 
to  be  divided,  by  an  angular  notch,  in  a piece  of  hardened  steel ; 
by  this  means  both  ends  of  the  frame  are  kept  perfectly  steady, 
and  free  from  any  shake.  The  frame  carrying  the  dividing 
point  or  tracer,  is  made  to  slide  on  the  frame  which  carries  the 
endless  screw  to  any  distance  from  the  centre  of  tho  wheel,  as 
the  radius  of  the  instrument  to  be  divided  may  require,  and 
may  be  there  fastened  by  tightening  two  clumps  ; and  the  divid- 
ing point  or  tracer  being  connected  with  the  clumps  by  the 
double-jointed  frame,  admits  n free  mid  easy  motion  towards, 
or  from,  the  centre  lur  cutting  the  divisions,  without  any  lateral 
shake.  Front  what  has  been  said,  it  appears,  thBt  an  instru- 
ntent  thus  fitted  on  the  dividing  wheel,  may  be  moved  to  any 
angle  by  the  screw  and  divided  circle  on  its  arbor,  and  that  this 
angle  may  he  marked  on  the  limb  of  the  instrument  with  the 
greatest  exactness  by  the  dividing  point  or  tracer,  which  can 
only  move  in  a diiecl  line  tending  to  the  centre,  and  is  altoge- 
ther freed  from  those  inconveniences  that  attend  cutting  by 
means  of  a straight  edge.  This  method  of  drawing  lines  will 
also  prevent  any  error  that  might  arise  from  an  expansion  or 
contraction  of  the  metal  during  the  time  of  dividing. 

KAMDS,  Peter,  n celebrated  French  mathematician  and 
philosopher,  was  borti  in  1515,  and  fell  a sacrifice  to  Ills  reli- 
gious opinion,  on  the  massacre  of  St.  Bartholomew  ’s  day,  1572, 
in  his  57th  year.  He  was  author  of  several  works  relating  to 
mathematical  subjects. 

RAN.  twenty  cords  of  twrine  wound  on  a reel,  every  cord  so 
parted  by  a knot  as  to  he  easily  separated. 

RAN  A,  the  Frog,  in  Natural  History,  a genus  of  Amphibia 
of  the  order  of  Reptiles.  There  are  thirty-six  species,  of  which 
the  following  deserve  the  chief  attention The  common  toad, 
is  found  in  shady  and  dump  situations  throughout  Europe,  and 
often  is  met  with  in  cellars.  In  spring  it  moves  towaids  the 
water,  and  lajs  its  ova  in  a brilliant  band  of  glutinous  sub- 
stance, several  feet  in  length.  The  ova  appear  like  beads  of 
jet,  and  in  fourteen  days  these  convolved  larvae  are  developed 
and  swim  about,  nourishing  themselves  by  insects  and  vege- 
table substances,  till  their  tail  disappears,  and  ibeir  legs  arc 
formed,  and  they  pass  from  water  to  land.  Tbc  tnad  is  always 
covered  with  tubercles,  is  generally  of  n dark  brown  colour 
above,  and  a light  yellow  on  tbe  lower  purls  both  of  tho  body 
aod  limbs.  It  lives  to  a considerable  age,  surviving  in  many 
instances  even  twenty  years;  and  the  case  of  a toad,  which 
arrived  at  the  age  of  forty,  is  mentioned  b)  Mr.  Pennant.  The 
ideas  formerly  entertained  of  venomous  qualities  possessed  by 
this  animal,  are  now  ascertained  to  be  well  founded,  ns  Sir  II. 
Davy  has  found,  on  dissection  and  analysis,  venomous  matter 
contained  in  follicles  in  the  cutis  vera,  round  the  head,  nnd  even 
on  the  extremities. — Statements  have  often  been  published  of 
toads  found  living  in  large  blocks  of  wood  and  of  stone,  with 
no  perceivable  inlet  for  the  air,  and  touched  on  all  sides  by  the 
substance  in  which  they  were  enclosed.  It  is  ascertained  that 
a tend  will  live  for  many  weeks,  and  even  months,  in  a very 
smsill  case,  or  under  a pen,  buiicd  deeply  in  the  earth.  The 
eye*  of  the  toad  are  rctnitrkiiblc  for  their  clearness  and  heaut\, 
and  excite  sensations  of  a very  different  nature  from  that 
disgust,  and  even  horror,  which  it*  general  apt  carance  almost 
universally  excites.  The  Surinam  toad,  much  larger  than  the 
common  toad,  being  sometimes  seven  inches  in  length,  is 
almost  equally  loathsome  with  the  last,  and  is  distinguished 
particularly  by  that  curious  deviation  from  the  general  course 
of  nature,  the  exclusion  of  its  young  from  its  back,  which  con- 
tains a variety  of  cells  for  their  residence,  and  a certain  degree 
of  maturation.  The  common  frjg,  is  met  with  almost  every 
where  throughout  Europe,  in  low  and  wet  situations,  where  it 
can  procure  that  foud  on  which  it  principally  subsists,  worms 
and  insect*.  The  green  frog,  is  much  larger  than  the  last  spe- 
cies, aod  abounds  in  many  countries  iu  Europe,  though  but 
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rarely  In  bo  found  in  England.  They  are  in  some  places  much 
used  for  food,  particularly  in  France,  and  thought  fittest  for  the 
table  in  the  mouth  of  June.  The  bull-frog,  is  found  in  many 
regions  of  North  America,  and  grows  to  the  length  of  eighteen 
inches  from  the  nose  to  the  hind  feet.  Its  sounds  resemble 
the  lowing  of  a bull.  They  arc  highly  rapacious,  often  commit 
great  depredations  on  the  poultry,  swallowing  even  young  geese 
without  considerable  difficulty.  Tho  tree  frog,  is  not  found  in 
Great  Britain,  but  is  met  with  in  various  other  parts  of  Kuiope, 
and  in  elegance  and  activity  is  superior  to  every  other  Euro- 
pean speries.  In  summer  it  resides  iu  the  woods,  and  haunts 
the  trees  inquest  of  insects,  which  it  approaches  on  its  belly, 
in  the  same  manner  as  a cat  lo  a mouse,  and  at  length  sci7~s 
with  an  clastic  and  instantaneous  spring.  It  is  particularly  | 
noisy  on  the  approach  of  rain.  In  w inter  it  lakes  up  its  abode 
in  the  bottom  of  the  waters,  remaining  till  the  spring  iu  a state 
of  torpor. 

RANCIDITY,  in  Chcmislcry.  Fixed  oils  arc  liable,  by 
keeping,  lo  undergo  a change  well  known  by  the  name  of  ran- 
cidity. They  become  thick,  acquire  a brown  colour,  an  acrid 
taste,  and  a disagreeable  smell.  The  oil  thus  altered  converts 
vegetable  blues  into  red,  and  of  course  contains  acid. 

RANDOM  Shot,  in  Gunnery,  is  a shot  made  when  the 
muzzle  of  a guu  is  raised  above  the  horizontal  line,  and  is  not 
designed  lo  shoot  directly  or  point-blank.  The  utmost  random 
of  any  piece  is  about  ten  limes  as  far  as  the  bullet  will  go 
point-blank. 

RANELAGII  liotunAa  and  (iardmt,  near  Chelsea,  built  and 
opened  for  musical  performances  in  174*2.  Degenerating  into  i 
a scene  of  licentiousness,  it  was  shut  up  in  1803,  since  which 
the  buildings  have  been  wholly  demolished. 

RANGE,  in  Gunnery,  the  path  of  a bullet,  or  the  line  it 
describes  from  the  mouth  of  the  piece  to  the  point  where  it 
lodges. 

Range,  a sufficient  length  of  the  cable  drawn  upon  Ihe 
deck  before  the  anchor  is  let  go,  that,  by  its  sinking  to  the  bot- 
tom without  being  interrupted,  the  flukes  may  be  forced  deeper 
into  the  ground  ; therefore  the  range  drawn  np  out  of  Ihe  tier 
ought  to  be  equal  iu  length  to  the  depth  of  the  water  w here  the 
ship  anchors. 

Range,  is  also  the  distance  to  which  a bomb  or  cannon  ball 
is  thrown  from  a piece  of  artillery  by  the  explosion  of  guopnw- 
der.  The  flight  of  a shot  is  distinguished  by  artillery  men  into 
two  different  ranges,  of  which  the  first  is  called  Ihe  point-blank, 
and  the  second  the  random  shot;  to  these  also  may  he  added 
the  ricochet,  or  rolling  and  bounding  shot.  The  point-blank 
range  is  the  extent  of  the  apparent  right  line  described  by  a 
hall  discharged  from  a cannon.  The  random  shot  is,  when,  by  i 
letting  the  breach  down  upon  the  bed  of  the  carriage,  the  ball 
is  carried  to  its  greatest  possible  distance,  and  describes  a 
curve  in  its  (light.  The  ricochet  is  fired  by  elevating  the  piece 
from  three  to  six  degrees,  and  only  charging  it  with  a quantity 
of  powder  sufficient  to  carry  the  shot  along  the  face  of  the 
works  attacked;  the  shot,  thus  discharged,  so  as  to  go  just 
over  the  parapet,  rolls,  and  hounds  about,  killing,  maiming,  or 
destroying  all  it  meets  in  ils  course,  creating  much  more 
disorder  by  going  thus  sluwly,  than  if  thrown  from  the  piece 
with  greater  violence.  As  one  of  the  effects  of  the  bomb  results 
from  ils  weight,  the  range  of  mortars  is  extremely  different 
from  that  of  cannon,  because  the  former  is  not  pointed  at  a cer- 
tain object  like  the  latter,  hut  inclined  to  the  horizon  at  a cer- 
tain angle,  so  that  the  bomb  being  Uirown  up  obliquely,  may 
fall  upon  the  place  intended  ; hence  it  appears,  that  the  mortar 
has  no  point-blank  range,  or  at  least  that  no  use  is  made  of  it. 
To  make  a bomb  fall  on  a given  place,  two  things  are  to  be 
considered,  rix.  the  elevation  of  the  mortar,  and  Ihe  quantity  of 

owder  used  to  charge  it:  respecting  the  former,  a bomb  will 

e thrown  to  Ihe  greatest  distance  when  the  elevation  of  the 
mortar  is  45  degrees,  it  bring  the  half  of  90  degrees,  or  a right 
angle,  that  is  equally  distant  from  the  horizon  and  the  zenith  ; 
hence  it  follows,  that  if  a mortar  is  elevated  any  number  of 
degrees  above  45,  it  will  throw  the  shell  to  the  same  distance 
as  if  depressed  an  equal  number  of  degrees  below  45 : where 
weight  is  required,  as  for  the  destruction  of  any  building,  the 
mortar  should  he  elevated  as  much  as  possible  for  the  distance, 
but  when  the  business  is  lo  Ore  on  a body  of  men,  it  must  be 


pointed  as  much  below  45,  that  the  bomb  may  not  have  force  to 
penetrate  far  into  the  ground,  and  the  splinters  in  the  explosion 
may  do  more  execution.  Ricochet  signifies  duck  nnd  drake,  a 
name  given  to  the  bounding  of  a Hat  stone  thrown  almost  hori- 
zontally into  the  water. 

It  was  the  opinion  of  engineers  formerly,  that  by  charging 
the  pieces  high,  the  ball  was  thrown  to  a greater  distance. 
Hence  the  pieces  were  charged  with  two-thirds,  or  even  the 
whole  weight  of  the  shot,  in  order  to  impel  it  with  greater  velo- 
city ; but  it  has  been  discovered  since,  that  the  half  or  one- 
third  of  the  weight  of  the  ball  is  the  finest  charge  for  the  piece. 
It  may  not  be  amiss  to  observe  here,  that  the  range  of  cannon 
is  greater  in  the  morning  and  at  night,  than  at  noon ; and  in 
cold,  than  in  hot  weather.  The  reason  is,  that  at  these  times 
the  air  being  less  heated,  gives  less  way  to  the  dilatation  of  the 
powder,  which  being,  by  these  means,  confined  as  it  were  lo  a 
smaller  sphere  of  action,  must  have  a stronger  effect  in  propor- 
tion. When  the  lengths  of  cannon  are  proportionable  to  the 
height  of  the  charge,  the  shot  will  be  discharged  with  the  same 
velocity,  whatever  the  calibre  may  he.  The  greatest  distance 
to  which  a shell  can  be  thrown,  with  the  strongest  charge,  is 
little  more  than  about  1800  or  2000  fathoms.  See  OVXMIY. 

To  Range,  is  to  sail  in  a parallel  direction,  and  near  to,  as, 
“ we  rauged  Ihe  coast  “ the  enemy  catuc  ranging  up  along 
side  of  us.” 

RANGER,  n sworn  officer  of  a forest,  appointed  by  the 
king’s  letters  patent,  whose  business  is  to  walk  through  his 
charge,  to  drive  hack  the  deer  out  of  the  purlieus,  &c.  and  to 
present  all  trespasses  within  his  jurisdiction  at  the  next  forest 
court. 

RANGES,  in  a ship,  two  pieces  of  limber  that  go  across 
from  side  to  side:  the  one  on  the  forecastle,  a little  abaft  the 
foremast ; nnd  the  other  iu  the  benkhead,  before  the  wouldings 
of  the  bowsprit. 

R ANK,  in  War,  is  a row  of  solders  placed  side  by  side. 

Rank.,  the  order  or  place  assigned  a person  suitable  lo  his 
quality  or  merit. 

RANSOM,  a sum  of  money  paid  for  the  redemption  of  a per- 
son out  of  slavery,  or  for  the  liberty  of  a prisoner  of  war. 

RANT,  an  extraordinary  flight  of  passion, overshooting  nature 
and  probability.  It  is  sometimes  introduced  into  the  drama, 
and  occasionally  into  Ihe  pulpit. 

RANUNCULUS,  a genus  of  the  polyandria  class,  and  poly- 
ginia  order;  in  the  natural  method  ranking  in  the  2Gth  order, 
multisiliquar*.  A well-known  garden  flower. of  which  there  are 
many  species.  The  Persian  Crowfoot,  or  Garden  Ranunculus, 
is  the  most  noted. 

RAPE,  in  Law,  is  where  a man  has  carnal  knowledge  of  a 
woman  by  force,  and  against  her  will ; by  I ft  Eliz.  c.  7,  if  any 
person  shall  unlawfully  and  carnally  know  and  abuse  any 
woman-child  under  the  age  of  ten  years,  whether  with  her  con- 
sent or  against  it,  he  shall  be  punished  as  for  a rape.  And  it 
is  not  a sufficient  excuse  in  the  ravisher,  to  prove  that  she  is  a 
common  strumpet ; for  she  is  still  under  the  protection  of  ihe 
law,  and  may  not  be  forced.  Nor  is  the  offence  of  a rape 
mitigated  by  shewing  that  the  woman  at  last  yielded  to  the 
violence,  if  such  her  consent  was  forced  by  fear  of  death  or 
duress  ; nor  Is  it  any  cxcuso  that  she  consented  after  the  fact. 
1 Haw.  108. 

Rape,  is  also  a name  given  to  a division  of  a county,  and 
sometimes  means  the  same  as  a hundred,  nnd  at  other  times 
signifies  a division  consisting  of  soveral  hundreds. 

RAPE,  in  Gardening,  the  common  name  of  a plant  of  the 
cabbage  kind. 

Rape,  in  Agriculture  the  name  of  a plant  much  cultivated  for 
its  seed,  and  also  as  a green  food  for  cattle  and  sheep. 

Rape  Oi7,  an  oil  obtained  by  means  of  expression  from  the 
seeds  of  the  above  plant,  in  mills  constructed  for  the  purpose. 
The  refuse  is  valuable  as  manure. 

KAPHANUS,  Itadtih,  a genus  of  the  ailiquosa  order,  in  tho 
tetradynamia  class  of  plants  ; and  in  the  natural  method  rank- 
ing under  the  39lh  order,  slliquosas.  The  calyx  is  close:  the 
siliqua  turose,  or  swelling  out  in  knots,  sub-articulated,  and 
round.  There  are  two  melliferous  glandules  between  tho 
shorter  stamina  and  the  pistil,  and  two  between  tho  longer 
stamina  and  the  calyx.  There  are  six  species. 
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RAPIDS.  Boat  for  passing  up.  The  American  papers  con- 
tain some  remarkable  accounts  of  a newly  invented  boat,  which 
has  been  brought  into  operation  on  the  rapids  of  the  Delaware, 
which  ascends  against  the  stream,  and  tows  up  ordinary  boats, 
heavily  laden,  with  it.  The  plan  seems  to  be  this : — The 
anchor  is  dropped  at  the  head  of  the  rapid  to  he  passed,  to 
which  is  connected  a rope,  extending  to  the  termination  of  the 
rapid  ; here  a boat  is  provided,  crossed  by  a shaft,  to  which  is 
attached  wheels  with  lloats  or  paddles,  of  a width  in  propor- 
tion to  the  power  required  ; on  ibis  shaft  is  a windlass,  or  drum, 
around  which  the  rope  is  passed,  and  thence,  over  the  stern  of 
the  boat,  into  the  water ; thus  arranged,  the  boat  is  pushed 
into  the  rapid  ; and  the  current,  acting  with  all  its  strength 
upon  the  floats,  and  they  presenting  to  the  stream  a much 
greater  surface  and  resistance  or  hold  for  the  water  than  the 
prow  of  tho  boat,  the  wheels  arc  turned  by  the  current,  which, 
winding  up  the  rope,  draws  the  boat  irresistibly  to  the  anchor 
at  the  head  of  the  rapid.  The  boat  has  been  found  to  ascend 
one-hair  faster  than  the  current  flows  down,  and  to  be  capable 
of  towing  up  whatever  may  oiler  itself. 


The  boat,  having  thus  performed  its  voyage,  its  appen- 
dages arc  disengaged,  it  is  dropt  down  with  the  current,  and 
is  then  ready  again  for  another  trip  up  the  rapid.  A corre- 
spondent of  the  New  York  Evening  Post  says : — “ I hnd  the 
pleasure  a few  weeks  since,  of  witnessing  the  first  experiment 
of  the  boat  at  that  place,  (opposite  Trenton  on  the  Delaware,) 
and  was  much  surprised  that  an  invention  of  such  great  utility 
had  not  before  been  put  in  operation.  There  can  be  no  doubt 
as  to  the  practicability  of  the  plan,  and  the  competency  of  the 
power  to  be  acquired  for  propelling  heavy  laden  boats  against 
rapids ; for  in  the  experiment  1 witnessed,  there  was  towed  up 
at  the  same  time,  a large  Durham  boat,  two  batteaur,  and  twelve 
persons!  The  Durham  boat  was  old  and  leaky,  and  drew  as 
much  water  as  if  loaded  with  three  or  four  tons ; and  she 
ascended  the  rapids,  (which  run  at  about  the  rate  of  ten  knots,) 
with  as  great  rapidity  apparently  as  when  without  any  encum- 
brance. Many  of  our  valuable  rivers  have  not  heretofore  been 
navigated  on  account  of  obstructions  in  them  by  rapids,  which 
have  been  insurmountable ; but  by  the  invention  of  Col.  Clarke, 
such  difficulties  no  longer  exist.  Much  credit  is  certainly  due 
to  him  for  the  invention,  as  it  promises  to  be  of  the  greatest 
utility  to  this  country  in  the  navigation  of  our  rivers ; and  it  is 
presumed  that  his  plan  will  ere  long  he  brought  into  general 
use  throughout  the  United  States." 

RAPIER,  formerly  meant  an  old-fashioned  catting  sword, 
but  in  the  more  modern  sense  it  signifies  • small  sword,  as 
contradistinguished  from  a cutting  sword. 

RAPINE,  in  Law.  To  take  a thing  in  privalc  against  the 
owner's  will  is  theft ; but  to  take  it  openly,  or  by  violence,  is 
rapine  or  robbery. 

RAPIRTRUM,  in  Botany,  the  wild  turnip,  so  called  from 
its  affinity  to  Rapa,  the  cultivated  one.  It  sometimes  signifies 
a species  of  the  sea  cabbage. 

RAPTURE,  an  ecstasy  or  transport  of  mind. 
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RAPUNCULUS.in  Botany,  a root  formerly  much  cultivated, 
but  at  present  very  little  known.  Its  name  is  derived  from  the 
resemblance  which  the  root  hears  to  an  oblong  turnip. 

KARA  AVIS,  in  Ornithology,  the  name  of  a bird  common 
about  the  lakes  and  rivers  of  America.  It  is  of  the  king- 
fisher kind,  but  nearly  as  large  as  a duck,  black  on  the  crown, 
but  while  on  the  breast  and  belly. 

RARE,  in  Physics,  a relative  term,  the  reverse  of  dense, 
being  u*ed  to  denote  a considerable  porosity,  or  vacr.ity  be- 
tween the  particles  of  a body  ; as  the  word  dense  implies  a 
contiguity  or  closeness  of  the  particles. 

RAREFACTION,  ill  Physics,  is  the  making  n body  to  ex- 
pand, or  occupy  more  room  or  space,  without  the  accession  of 
new  matter.  It  is  bv  rarefaction  that  gunpowder  takes  effect ; 
and  to  the  sonic  principle  also  we  owe  tblipiles,  thermometers, 
8cc.  The  degree  to  which  air  is  rarcfiahlc,  exceeds  all  imagi- 
nation ; perhaps,  indeed,  its  degree  of  expansion  Is  absolutely 
beyond  all  comprehensible  limits.  Upon  the  rarefaction  of  the 
air  is  founded  the  meihod  of  measuring  altitudes  by  the  baio- 
ter;  in  all  cases  of  which,  the  rarity  of  the  air  is  found  to  be 
inversely  as  the  force  that  compresses  it,  or  inversely  as  the 
weight  of  all  the  air  above  it  at  any  place. 

The  open  air,  in  which  wc  breathe,  says  Sir  Isaac  Newton, 
is  8 or  900  times  lighter  than  water,  and  by  consequence 
8 or  000  times  rarer.  And  since  the  air  is  compressed  by  the 
weight  of  the  incumbent  atmosphere,  and  the  density  of  the 
air  is  proportionable  to  the  compressing  forco,  it  follows,  by 
computation,  that  at  the  height  of  about  seven  English  miles 
from  the  earth,  the  air  is  four  times  rarer  than  at  the  surface  of 
the  earth  ; and  at  the  height  of  *21,  *28,  or  35  miles,  it  is  respec- 
tively 04,250,  or  1024  times  rarer,  or  thereabouts;  and  at  the 
height  of  70,  or  140,  and  210  miles,  it  is  about  1,000,000,- 
1,000,000,000.000,  or  1 ,000,OtH.),lXK),000.000,000,  &c. 

Mr.  Cotes  has  found,  from  experiments  made  with  a thermo- 
meter, that  linseed  oil  is  rarefied  in  the  proportion  of  40  to  00 
with  the  beat  of  the  human  body  ; in  that  of  to  15  to  14,  with  that 
degree  of  hrat  wherein  water  is  made  to  boil ; in  the  propor- 
tion of  15  to  13  in  that  degree  of  heat  wherein  melted  tin  begins 
to  harden  ; and  finally,  in  the  proportion  of  23  to  20,  in  that 
degree  wherein  melted  tin  arrives  at  a perfect  solidity.  Tho 
same  author  discovered,  that  the  rarefaction  of  the  air,  in  tho 
same  degree  of  heat,  is  ten  limes  greater  than  that  of  linseed 
oil ; and  the  rarefaction  of  tho  oil  about  fifteen  times  greater 
than  that  of  the  spirit  of  wine. 

RARITY,  lightness,  thinness,  the  reverse  of  density. 

RAT,  See  MOS. 

A Simple  Rat  Trap.— Let  a cask,  ingeniously  placed,  be  half 
filled  with  water,  and  let  a false  top,  or  lid,  be  nicely  balanced 
about  two  inches  below  the  edge  of  tho  mouth  ; in  the  middlo 
of  the  lid  let  some  wholesome  meat  be  fastened,  (as  rats  aru 
very  nice,)  so  that,  the  moment  one  of  them  sets  foot  upon  the 
edge,  it  may  l»c  precipitated  into  the  water  below  ; and,  as  the 
lid  immediately  resumes  its  position,  the  victim  is  secured,  and 
a second,  a third,  or  a fourth,  may  be  successively  secured  and 
destroyed. 

RATAFIA,  a spirituous  liquor,  prepared  from  the  kernels, 
tec.  of  several  kinds  of  fruit,  particularly  of  cherries  and  apri- 
cots. Ratafia  of  cherries  is  prepared  by  bruising  the  cherries, 
and  putting  them  into  a vessel  wherein  brandy  has  long  been 
kept;  then  adding  to  them  the  kernels  of  cherries,  with  straw- 
berries, sugar,  cinnamon,  white  pepper,  nutmegs,  cloves  ; nix! 
to  twenty  pounds  of  cherries,  ten  quarts  of  brandy.  The  ves- 
sel is  left  open  ten  or  twelve  dajs,  and  then  stopped  close  for 
two  months  before  it  is  tapped.  Ratafia  of  apricots  is  pre- 
pared two  ways,  rir.  either  hy  boiling  the  apricots  in  white 
wine,  adding  to  the  liquor  rii  equal  quantity  of  brandy  with 
sugar,  cinnamon,  mace,  and  the  kernels  of  apricots  ; infusing 
the  whole  for  eight  or  ten  days,  then  straining  the  liquor,  and 
putting  it  np  for  use : or  else  by  infusing  the  apricots  cut  in 
pieces  in  brandy,  for  a day  or  two,  passing  it  tnrough  a strain- 
ing bag,  and  then  putting  in  the  usual  ingredients. 

RATCH,  or  Rasii,  in  Clock-work,  a sort  of  wheel  having 
twelve  fangs,  which  serves  to  lift  up  the  detents  every  hour, 
and  make  the  clock  strike. 

RATCHETS,  in  a watch,  are  the  small  teeth  at  the  bottom  of 
the  fusee,  or  barrel,  which  stops  it  in  winding  up. 
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RATE,  the  order  or  classes  into  which  (he  ships  of  war  arc  j 
divided  in  the  navy,  according  to  their  force  and  magnitude  ; 
thus,  the 

Fiat  Rate , comprehends  all  ships  of  one  hundred  guns  and 
upwards,  having  42  pounders  on  the  lower  deck,  24  ditto  on  the 
middle  deck,  12  ditto  on  the  npper  deck,  and  (1  ditto  on  the 
quarter  deck  and  forecastle.  They  arc  manned  with  850  to 
875  men,  including  their  officers,  seamen,  marines,  servants, 
&c. — N.  B.  In  general  the  ships  of  every  rate  besides  the  cap- 
lain,  have  the  master,  the  boatswain,  the  gunner,  the  chaplain, 
the  purser,  the  surgeon,  and  the  carpenter ; all  of  whom  except 
the  cliuplain  have  their  mates  or  assistants,  in  which  are  com- 
prehended the  sail-maker,  the  master  at  arms,  the  armourer,  the 
captain's  clerk,  the  gunsmith,  he.  The  number  ofothcr  officers 
are  always  in  proportion  to  the  rate  of  the  ship.  A first  rate 
has  G lieutenants,  G master's  mates,  24  midshipmen,  and  5 sur- 
geon's mates,  who  are  considered  as  gentlemen  ; besides  the 
fallowing  petty  officers,  quarter-masters  and  their  mates,  14; 
boatswaias-males,  and  yeomen,  8;  gunner's  mates  and  assist- 
ants, G : quarter-gunners,  25;  carpcnter’s-mates,  2,  besides  14 
assistants ; I stew  ard's-mate  to  the  purser,  &c. 

Second  Rate,  includes  all  ships  carrying  from  90  to  08  guns 
upon  three  decks,  of  which  those  on  the  lower  battery  arc  32 
pounders;  and  thoseonthe  middle  18  ditto;  onlhe  upper  deck 
12  ditto,  and  those  on  the  quarter-deck  6 ditto;  which  usually 
mount  to  4 and  G ; their  complement  of  men  is  from  700  to  750, 
in  which  are  G lieutenants,  4 master's-mates,  24  midshipmen, 
and  4 surgeon's  mates ; 14  quarter  masters,  and  their  mates, 
8 boatswain's  males andyeomen  ; with22quarter  gunners,  Scar- 
penter’s-raates,  with  10  assistants,  and  I steward,  and  I stew- 
ard's mate. 

Third  Hate,  consists  of  ships  from  04  to  80  cannon,  which  are 
32,  18,  and  9 pounders.  The  80  gun-ships,  however,  begin  to 
row  oot  of  repute,  and  give  way  to  thoso  of  74,  70.  8tc.  which 
avc  only  two  whole  batteries,  whereas  the  former  have  three, 
with  28  guns  planted  on  each,  the  cannon  of  their  upper  deck 
being  the  same  as  those  on  the  quarter  deck  and  forecastle  of 
the  latter,  which  are  9 pounders.  The  complement  in  a 74  is 
G60,  and  in  a fll,  MO  men  ; having  in  peace  4 lieutenants  ; but 
in  war,  6 ; and  when  an  admiral  is  aboard,  G.  They  have  3 
master’s-mates,  IG  midshipmen,  3 surgeon's-mates,  10  quarter- 
masters and  their  mates,  G boatswain’s  mates  and  yeomen,  4 
gunner's  mate*  and  ycomeu,  with  18  quarter  gun  icrs,  1 carpen- 
ter’s mate,  with  8 assistants,  and  1 steward  and  steward's  mate 
under  the  parser. 

Fourth  Rates,  consist  of  ships  from  50  to  GO  go  ns  upon  two 
deeks  and  the  quarter-deck.  The  lower  tier  is  composed  of  21 
pounders,  and  the  npper  tier  of  12  ditto,  and  the  quarter  deck 
and  forecastle  0 ditto.  The  complement  of  a 50-gun  ship  is 
350  men  in  which  there  are  3 lieutenants,  2 master’s-mates,  10 
midshipmen,  2 surgeonVmates,  G quarter-masters  and  Ibeir 
mates,  4 boatswain’s  mates  and  yeomen,  1 gunner,  and  I yeo- 
man, with  12  quarter-gunners,  1 capenter's  mate,  and  G assist- 
ants, and  a steward  and  steward's  mate. 

All  vessels  of  war  under  the  fourth  rate  are  usually  compre- 
hended under  the  general  names  of  frigates,  and  never  appear 
in  the  line  of  battle.  They  are  divided  into  two  ratos.  vis . 

Fifth  Rates,  mounting  from  32  to  40  or  44  guns.  The  latter 
have  two  decks  of  cannon,  the  lower  battery  being  of  18  pound- 
ers, and  that  of  the  upper  deck  G ditto  ; but  those  of  36,  or  32  ! 
guns,  have  only  one  complete  deck  ofguns,  mounting  12  pound 
ers,  besides  the  quarter-deck  and  forecastle,  which  carry  6 ditto,  j 
The  complement  of  44  guns  is  280  men.  and  that  of  a frigate  of 
36  guns  240  men.  The  first  has  3,  and  the  second  2 lieutenants, 
and  both  have  2 master’s  mates, 6 midshipmen,  2 surgeon’s  mates, 
G quarter  masters  and  their  mates,  2 boatswain's-mates  and  1 
yeoman,  1 gunner’s-mate  and  1 yeoman,  with  10  or  11  quarter 
gunners,  and  1 purser's  steward. 

Sixth  Rates,  consist  of  frigates  from  20  to  30  guns,  and  carry 
9 pounders  ; those  of  28  guns  having  3 pounders  on  their  quar- 
ter deck,  with  200  men  for  their  complement ; and  those  of  24, 
160  men.  The  former  has  2 lieutenants,  the  latter  I,  and  both 
have  two  master's-mates.  4 midshipmen,  I surgeon’s-male,  4 
quarter  masters  and  their  mates,  1 boatswain's  mate  and  1 
yeoman,  1 gunner's  mate  and  1 yeoman,  with  6 or  7 quar- 
ter gunners,  and  1 purser’s-steward.  The  whole  of  these  , 


rates  are  termed  post  ships,  t.  e.  their  commander  is  a post 
captain,  while  those  captains  commanding  vessels  are  de- 
nominated Mas  mis  and  Commanders;  which  sec.  This  last 
rate  is  generally  said  to  comprehend  all  brigs,  sloops  of 
war,  cutters,  schooners,  ice.  carrying  from  6 to  18  guns,  but 
it  is  only  true  with  respect  to  their  pay.  the  rest  of  their  estab- 
lismcnt  of  officers  and  crew  varyiog  according  to  their  force  and 
magnitude,  many  of  them  being  commanded  by  lieutenants, 
and  some,  such  ns  gun-boats,  Ike.  by  midshipmen,  who  have 
passed  for  lieutenants.  The  sloops  of  w ar  carry  from  8 to  18 
cannon,  the  latter  having  6 pounders,  and  the  former  (those 
from  8 to  10  guns)  4 pounders.  Their  officers  are  generally  the 
same  as  in  the  sixth  rates,  with  little  variation,  and  their  com- 
plement of  men  arc  from  120  to  GO,  in  proportion  to  their  force 
or  magnitude. --N.  B.  Bomb-vessels  arc  on  the  same  estab- 
lishment as  sloops;  but  tire-ships  and  hospital-ships  are  on  that 
of  fifth  rates. 

UATEEN.in  Commerce,  a thick  woollen  stuff,  quilled,  woven 
on  a loom  with  four  treadles,  like  serges,  and  other  stuffs,  that 
have  the  whale  or  quilling. 

RATIO,  is  the  relation  of  two  quantities  of  the  same  kind 
with  respect  to  quantity,  and  is  by  some  authors  divided  into 
arithmetical  and  geometrical  ratio;  rix-  arithmetical,  when  the 
term  is  used  with  respect  to  the  difference  of  the  two  quanti- 
ties; and  geometrical,  when  it  relates  to  the  number  of  times 
in  which  the  one  of  those  quantities  is  contained  in  the  other ; 
6 

thus  the  ratio  of  6 to  3 is  =2.  The  leading  term  of  the  ra- 
il 

tio  being  called  the  antecedent,  and  the  latter  the  consequent ; 
also  the  quotient  or  division  of  the  former  by  the  latter,  is  called 
the  index  or  exponent  of  the  ratio.  The  equality  of  ratios  con- 
stitute proportion.  See  Propobtion. 

Ratio,  is  also  distinguished  by  some  authors,  (principally  of 
the  old  school,)  into  a variety  of  denominations,  many  of  which 
arc  totally  useless ; but  which  cannot,  notwithstanding,  be 
passed  over  in  the  present  article. 

In-ational  Ratio,  is,  when  one  of  the  terms  of  the  ratio,  at 
least,  is  an  irrational  quantity  ; such  is  the  rntio  of  jf  3 to  1. 

Rational  Ratio,  is  when  there  is  no  irrational  quantity  en- 
ters, or  when  the  same  irrational  quantity  enters  into  both 
terms,  thus  G to  *24  zz  >/  6 to  2 >/  G = 1 to  2. 

Ratio  of  Ivquality,  is  when  the  terms  expressing  the  talio 
are  equal,  and  therefore  the  exponent  ~ I. 

Ratio  of  Greater  Inequality,  is  when  the  antecedent  exceeds 
the  consequent ; and  ratio  of  leit  inequality,  is  when  the  latter 
exceeds  the  former. 

For  several  other  distinctions,  as  Compound,  Duplicate,  Subdu- 
plicate.  Triplicate,  Subtriplirate,  lec.  see  the  several  articles. 

Reduction  of  Ratios,  is  the  reducing  them  to  less  terms,  the 
ratio  of  36  to  24  = G to  4 = 3 to  2.  Sometimes,  however,  when 
the  terms  of  the  ratio  are  very  large  it  is  difficult  to  reduce  them 
in  this  manner,  and  then  recourse  must  be  had  to  the  method 
of  finding  the  greatest  common  measure  or  common  divisor, 
which  also  fails  if  the  two  terms  are  prime  to  each  other.  In 
Ibis  case,  though  the  exact  ratio  cannot  be  found  in  less  terms, 
it  is  frequently  desirable  to  find  an  approximate  ratio  expressed 
in  less  terms,  and  recourscroust  then  be  had  to  continued  frac- 
tions, viz,  convert  the  given  ratio  into  a continued  fraction, 
and  thence  find  the  series  of  converging  fractions,  each  of 
which  will  be  an  approximate  ratio  of  the  proposed  one,  and  so 
much  the  more  accurate  as  it  is  farther  advanced  in  ti.c  scries. 
Let  1103  to  887  be  a ratio,  to  which  it  is  required  to  find  an 
approximate  ratio  in  less  terras. 

887  ) 1 103  ( 1 

216)887(4 

23  ) 216(9 

9)23(2 
6)0(  1 
4)5(1 
1)4(4 

Hcucc  by  the  rule  in  continued  fractions, 

quoto.  1 4 9 2 11  4 

I 6 40  97  143  210  M08 
app.  ratios  1*  4*  37’  78  115*  193*  887  * 
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Bach  of  which  fractions  approximates  nearer  to  the  true 
ratio  than  an;  of  those  which  precede  it,  and  each  nearer  than 
any  ratio  that  can  be  expressed  in  less  terras. 

RATIOCINATION,  the  act  of  reasoning;. 

RATION,  in  the  Army,  a portion  of  ammunition,  bread,  drink, 
and  forage,  distributed  to  each  soldier  inlhc  army,  for  his  daily 
subsistence,  Ac.  The  horse  have  rations  of  hay  and  oats  when 
they  cannot  go  out  to  forage.  The  rations  of  bread  arc  regu- 
lated by  weight.  The  ordinary  ration  of  a foot  soldier  is  a 
pound  and  a half  of  bread  per  day.  The  officers  have  several 
rations  according  to  their  quality  and  the  number  of  attend- 
ants they  arc  obliged  to  keep.  When  the  ration  is  augmented 
on  occasions  of  rejoicing,  it  is  called  a double  ration. 

In  the  navy  the  rations  of  every  man  are  a pound  of  bread 
and  meat  per  day,  a pint  of  chocolate  for  breakfast,  half  a pint 
of  rum.  which  is  mixed  with  water  before  it  is  served  out ; toge- 
ther with  salt,  vinegar,  and  vegetables. 

RATIONAB1LEB  KXPENS.K,  reasonable  expenses,  paid 
to  members  of  parliament,  and  the  proctors  of  the  clergy  in 
convocation,  by  the  people,  determined  by  the  king,  the  prices 
of  the  necessary  articles  being  taken  into  a due  consideration. 

RATIONABILI  PARTE  BONORUM,  a writ  which  lies 
for  the  wife  against  the  executors  of  her  husband,  if  they  refuse 
her  Die  third  part  of  her  effects,  all  debts  beiog  paid. 

RATIONAL  Fractions,  is  the  term  commonly  used  to  ex- 
press those  fractions  which  may  be  decomposed  into  other 
fractions,  the  sum  of  which  is  equal  to  the  given  fraction;  this 
cannot  in  all  cases  be  effected,  but  where  it  can,  such  fractions 
ire  called  raiional  fractions.  In  simple  numerical  fractions, 
the  decomposition,  when  it  can  be  effected,  is  drawn  from  the 
indeterminate  analysis.  Thus,  let  it  be  proposed  to  resolve 
10  , 

’.he  fraction  rr  into  two  other  fractions.  Since  36 75,  let 


the  two  required  fractions  bo  ^ and  * ♦ then  their  sum  — 

10 

= 36*  whence  6r + 7y-  19,  which  is  an  indeterminate  equa- 
tion of  the  first  degree,  and  the  solution  of  it  gives  x zz  1 and 
10  1 2 


If  the  denominator  is  a prime  number,  the  decomposition  is 
impossible,  ns  it  is  also  in  some  other  cases ; but  if  x and  y are 
prime  factors  of  the  denominator,  and  the  numerator  is  greater 
than  x y — x — v,  then  the  decomposition  is  always  possible. 

If  the  denominator  consists  of  three  or  more  prime  factors, 
a h c 

then  making  it  equal  to  x q h * + ko.  the  decomposition 


may  still  bo  effected  by  means  of  an  indeterminate  equation  of 
the  first  degree.  Hut  the  principal  use  of  this  decomposition  is 
in  the  inverse  method  of  fluxions,  or  the  integral  calculus,  for 
which  purpose  they  were  first  investigated  hy  Leibnitz,  and 
have  been  since  much  extended  by  the  researches  of  Cotes, 
Euler,  Simpson,  Lagrange,  Ac. 

Rational  Quantities,  in  Algebra,  are  those  which  are  ex- 
pressed without  any  radical  signs,  bring  equivalent  to  integers, 
or  fractions,  in  arithmetic,  which  are  called  raiional  numbers, 
or  quantities,  in  contradistinction  to  irrational  or  surd  quanti- 
fies. Set  Soros. 

Rational  Horizon.  See  Horizon. 

RATIONALE,  a solution  or  account  of  the  principles  of  some 
opinion,  action,  hypothesis,  phenomenon,  or  the  like. 

RATLINES,  small  lines  which  traverse  the  shrouds  of  a ship 
horizontally  at  regular  distances  from  the  deck  upwards,  and 
forming  a variety  of  ladders  whereby  to  climb  or  to  descend 
from  any  of  the  mast-heads. 

To  rattle  down  the  Shrouds,  is  to  fix  the  ratlines  to  therein  order 
to  prevent  them  from  slipping  down  by  the  weight  of  the  sailors ; 
they  are  firmly  attached  by  a knot  called  a clove  hitch,  to  all  the 
abroad*  except  the  fore-most  or  nft-must. 

RAl'RAVA.a  Sancrit  word  meaning  dreadful,  and  a name 
of  one  of  the  Hindoo  hells.  They  reckon  twenty-one  of  these 
receptacles  for  sinners,  of  which  the  Nsraka  is  the  most 
dreadful. 

RAVELIN,  in  Fortification,  was  anoiently  a flat  bastion, 


placed  in  the  middle  of  a curtain;  but  now  a detached  work, 
composed  only  of  two  faces  which  make  a saliant  angle,  without 
any  Hanks,  and  raised  before  the  curtain  on  the  counterscarp  of 
the  place.  A ravelin  is  a triangular  work,  resembling  the  point 
of  a bastion  with  the  flanks  cut  off. 

RAVEN.  SeeCoavts. 

RAVISHMENT,  in  Law,  denotes  an  unlawful  seducing 
either  a woman  or  an  heiress  in  ward,  for  which  there  is  a 
remedy  by  a writ  of  ravishment,  or  action  of  trespass,  in  the 
same  manner  as  the  husband  may  have  it  on  account  of  the 
abduction  of  his  wife. 

RAW,  in  Agriculture,  denotes  any  sort  of  plant,  sub- 
stance, or  material,  which  is  green,  unripe,  or  in  an  undi- 
gested condition.  Hence,  raw  laud,  raw  cream,  raw  hide, 
raw  silk,  &c. 

RAY,  in  Optics,  a beam  of  light  propagated  from  a radiant 
point.  If  the  ray  comes  direct  from  the  radiant  point  to  the 
eye,  it  is  said  to  be  direct ; if  it  first  strike  upon  any  body,  and 
is  hence  transmitted  to  the  eye,  it  is  said  to  lie  reflected,  and 
the  ray  itself  is  called  a reflected  ray  ; and  if  the  ray  in  its 
passage  to  the  eye  be  bent  or  turned  out  of  its  direct  course  by 
passing  through  any  medium,  it  is  said  to  be  refracted , and  is 
thence  called  a refracted  ray.  When  two  or  more  rays  proceed 
in  directions  parallel  to  each  other,  they  are  called  parallel  rays. 
If  they  converge  towards  each  other,  they  are  called  converging 
rage,  and  if  they  diverge,  diverging  rags;  and  those  which  pass 
directly  to  the  eye  in  any  case,  are  called  visual  tags.  Among 
other  Qualities  of  rays  it  has  been  found,  by  experiment,  that 
there  is  a very  great  difference  in  the  heating  power  of  the 
different  rays  from  the  sun. 

It  appears  from  the  experiments  of  Dr  Herschel,  that  the 
heating  power  increases  from  the  middle  of  the  spectrum  to  the 
red  rays,  and  is  greatest  beyond  it  where  the  rays  are  invisible. 
Hcnee  it  is  inferred,  that  the  rays  of  light  and  caloric  nearly 
accompany  each  other,  and  that  the  latter  are  in  different  pro* 
portions  in  the  different  coloured  rays;  these  are  easily  sepa- 
rated from  each  other,  as  when  the  sun's  rays  are  transmitted 
through  a transparent  body,  the  rays  of  light  pass  on  seemingly 
undiminished,  but  the  rays  of  caloric  are  intercepted.  When 
the  son's  rays  are  directed  to  an  opaque  body,  the  rays  of  light 
are  reflected,  and  the  rays  of  caloric  aro  absorbed  and  retained. 
This  is  the  case  with  the  light  of  the  moon,  which,  however 
much  it  be  concentrated,  gives  no  indication  of  being  accom- 
panied with  heat.  It  has  also  been  shewn,  that  Die  different 
ravs  of  light  produce  different  chemical  effects  on  the  metallic 
salts  and  oxides.  These  effects  increase  on  the  opposite  direc- 
tion of  the  spectrum  from  the  heating  power  of  the  rays.  From 
the  middle  of  the  spectrum,  towards  the  violet  end,  they  become 
more  powerful,  and  produce  the  greatest  effect  beyond  the 
visible  rays.  From  these  discoveries  it  appears,  that  the  solar 
rays  are  of  three  kinds.  I.  Rays  which  produce  heat.  2.  Rays 
which  produce  colour;  and  3.  Rays  which  deprive  metallic 
substances  of  their  oxygen.  The  first  set  of  raya  is  in  greatest 
abundance,  or  arc  moat  powerful  towards  the  red  end  of  the 
spectrum,  and  arc  least  refracted.  Tho  second  set,  or  those 
which  illuminate  objects,  are  most  powerful  in  the  middle  of 
the  spectrum.  And  the  third  set  produce  the  greatest  effect 
towards  the  violet  end,  where  the  rays  are  most  refracted.  The 
solar  rays  pass  through  transparent  bodies  without  increasing 
their  temperature.  The  atmosphere,  for  instance,  receives  no 
increase  of  temperature,  hy  transmitting  the  sun's  ravs,  tilt 
these  raya  sre  reflected  from  other  bodies  or  arc  communicated 
to  it  by  bodies  which  have  absorbed  them.  This  is  also  proved 
by  the  sun's  rays  being  transmitted  through  convex  lenses, 
producing  a higher  degree  of  temperature  when  they  are  con- 
centrated, but  giving  no  increase  of  temperature  to  the  glass 
itself,  liy  this  method,  the  heat  which  proceeds  from  the  sun 
can  be  greatly  increased.  Indeed,  the  intensity  of  temperature 
produced  in  this  way,  is  equal  to  that  of  the  hottest  furnace. 
This  is  done  either  by  reflecting  the  sun's  rays  from  a concave 
polished  mirror,  or  by  concentrating,  or  collecting  them  by  the 
refractive  power  of  convex  lenses,  and  directing  the  rays  thus 
concentrated  on  the  combustible  body.  See  Burning  Glass. 

Rat.  or  Ryr  Grass,  in  Agriculture,  a valuable  sort  of 
early  grass,  that  hRS  been  long,  and  still  is  much  cultivated 
in  some  districts- 
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RAZOR,  a well  known  keen  edged  instrument  used  in  shav- 
ing. Heat  appears  to  give  a partial  increase  of  tenacity  to  a 
razor's  edge,  but  tbe  reason  has  not  been  satisfactorily 
nssicned. 

REACH,  in  Sea  Language,  signifies  the  distance  between  any 
two  points  of  land,  ly  ing  nearly  in  a right  line. 

REACTION,  in  Physics,  the  action  by  which  a body  acted 
upon  returns  the  action  by  a reciprocal  one  upon  the  agent. 

Reaction,  in  Physiology,  the  resistance  made  by  all  bodies 
to  the  action  or  impulse  of  others,  that  endeavour  to  change 
their  state  whether  of  motion  or  rest. 

REAGENT.  In  the  experiments  of  chemical  analysis,  the 
component  parts  of  bodies  may  either  be  ascertained  in  quan- 
tity as  well  as  quality,  by  the  perfect  operations  of  the  laboratory, 
or  their  quality  alone  may  be  delected  by  the  operations  of  cer- 
tain bodies  called  reagents.  Thus  tbe  infusion  of  galls  is  a re- 
agent, which  detects  iron  by  a dark  purple  precipitate  ; tbeprus- 
siate  of  potash  exhibits  a blue,  with  the  same  metal,  &c. 

REALGAR,  in  Chemistry.  Arsenic  mineralized  by  sulphur 
forms  two  ores,  named  orpiment  and  realgar,  the  chemical  dis- 
tinction of  which  is  not  very  accurately  determined.  That  which 
has  been  named  realgar  is  of  a red  colour,  sometimes  inclining 
to  a scarlet,  sometimes  to  orange.  It  occurs  massive,  dissemi- 
nated, and  crystallised,  in  oblique  tetrahedral  or  hexbaedral 
prisms,  generally  small  and  translucent,  or  semitransparent, 
with  a shining  lustre.  Its  fracture  is  uneven;  it  is  soft  and 
brittle,  and  has  a specific  gravity  of  3*2,  or  3-3.  It  exhales 
before  the  blow-pipe  with  a while  arsenical  and  sulphurous 
odour,  and  gives  a blue  flame.  It  consists  of  arsenic  and  sul- 
phur in  the  proportions  of  HU  of  the  former,  and  2U  of  the 
tatter. 

REALISTS,  a sect  of  school  philosophers,  who  followed  the 
doctrine  of  Artistotle  with  respect  to  universal  ideas,  in  oppo- 
sition to  the  Aumma/u*#,  who  embraced  the  hypotheses  of 
Zeno  and  the  Stoics. 

REAPING,  in  Agriculture,  the  operation  of  cutting  crops 
either  of  corn,  pease,  beans,  flax,  &c.  by  means  of  a sickle  or  a 
reaping-book.  Several  attempts  have  been  made  to  construct 
reaping  machines,  bat  they  have  not  hitherto  been  crowned 
with  much  success. 

REAR,  a name  given  to  tbe  last  division  of  a squadron,  or 
the  last  squadron  of  a fleet,  and  which  is  accordingly  command- 
ed by  a third  officer  of  the  said  squadron  or  fleet. 

REASON,  a faculty  or  power  of  tbe  soul,  by  which  it  dis- 
tinguishes good  from  evil,  truth  from  falsehood  ; or,  on  com- 
paring several  things  together,  by  which  wc  draw  consequences 
from  the  relations  they  arc  found  to  have.  Mr.  Locke  observes, 
that  reason  comprehends  two  distinct  faculties  of  the  mind, 
namely,  sagacity,  by  which  it  finds  intermediate  ideas,  and 
illation,  by  which  it  so  orders  and  arranges  them,  as  to  discover 
what  connexion  there  is  in  each  link  of  the  chain  by  which 
the  extremes  arc  held  together.  By  these  means  it  draws  into 
view  the  truth  which  was  sought.  All  our  ideas  are  either 
aecoriling  to  reason,  above  its  comprehension,  or  contrary  to  its 
dictates.  The  first  must  he  true,  the  second  may  be  true,  but 
the  third  cannot,  aud  on  this  account  should  bo  rejected.  Rea- 
son, as  contradistinguished  from  faith,  is  the  discovery  of  the 
certainty  or  probability  of  such  propositions  as  it  has  obtained 
by  the  use  of  its  natural  faculties.  Faith,  on  the  other  hand,  is 
the  assent  of  tbe  mind  to  anv  given  proposition  upon  the 
credit  of  the  proposer.  Thus  Revelation  is  received  as  com- 
ing immediately  from  God. 

REASONING,  the  exercise  of  the  faculty  of  the  mind  called 
reasoning;  or  it  is  an  act  or  operation  of  the  mind,  deducing 
aome  unknown  proposition  from  other  previous  ones  that  are 
evident  and  known. 

REAUMUR,  Rene  Antoine,  a celebrated  French  philoso- 
sopher,  was  born  at  Rochelle,  in  1083.  He  was  author  of 
several  works,  but  none  that  requires  any  mention  in  this 
article.  He  invented  the  thermometer  which  bears  his  name, 
a description  of  which  is  given  under  that  artiolc.  Reaumur 
died  iu  1757. 

REBATE,  or  Rebatement,  in  Commerce,  a term  much  used 
at  Amsterdam,  for  an  abatement  in  the  price  of  several  com- 
modities, when  the  buyer,  iustcad  of  taking  time,  advances  rea- 
dy money. 


REBELLION,  taking  up  arms  traitorously  against  the  king, 
be  it  by  natural  subjects,  or  by  others  once  subdued. 

Rebellion,  originally  signified,  among  the  Romans,  n 
rising  of  such  persons  or  tribes  ns  had  been  formerly  overcome 
in  battle,  and  had  yielded  themselves  to  their  subjection.  It 
is  now  generally  understood  as  a traitorous  taking  up  arms 
against  the  king,  either  by  his  natural  subjects,  or  l>y  commu- 
nities that  had  been  subdued.  Much,  however,  depends  on 
the  issue ; a successful  revolt  makes  a revolution,  an  unsuc- 
cessful one  is  rebellion. 

REBUTTER,  is  tbe  answer  of  tbe  defendant  to  the  plain- 
tiff's sur- rejoinder. 

RECAPITULATION,  in  Oratory,  &c.  is  a summary,  or  a 
concise  and  transient  enumeration  of  the  principal  thing  insist- 
ed on  in  tire  preceding  discourse,  whereby  the  force  of  the 
whole  is  collected  into  one  view. 

RECAPTION.  Where  one  has  deprived  another  of  his  pro- 
perty, the  owner  may  lawfully  claim  and  retake  it  wherever  he 
happens  to  find  it,  so  that  it  shall  not  be  in  a riotous  manner,  or 
attended  with  any  breach  of  the  peace. 

RECEIPTS,  are  acknowledgments  in  writing  of  having 
received  a sum  of  money  or  other  value.  A receipt  is  either  a 
voucher  for  an  obligation  discharged  or  one  incurred.  Receipts 
for  money  above  400*  must  be  on  stamps;  but  on  the  back  of 
a hill  of  exchange  or  promissory  note  which  is  already  stamped 
is  good  without  a further  duty.  Writing  a receipt  on  a stamp 
of  greater  value  than  the  law  requires,  incurs  no  penaltj,  and 
the  receipt  is  good  ; but  if  on  a stamp  of  a lower  value,  or  on 
unstamped  paper,  then  a receipt  is  no  discharge,  and  iocurs  a 
penalty. 

RECEIVER.  Receivers  are  chemical  vessels  which  are 
adapted  to  the  necks  or  beaks  of  retorts,  alembics,  and  other 
distillatory  vessels,  to  collect,  receive,  and  contain  the  products 
ofdistillations- 

Receiver,  In  Pneumatics,  a glass  vessel  for  containing  the 
thing  on  which  any  experiment  in  tbe  air-pump  is  to  be  made. 

RECESSION.  See  PRECESSION. 

RECIPE,  in  Medicine,  a prescription  or  remedy  to  be  taken 
by  n patient,  so  called  because  always  beginning  with  the  word 
recipe,  i.  e.  take ; which  is  generally  denoted  by  the  abbrevi- 
ature R. 

KECIPJANGLE,  or  Recipient  Angie,  a mathematical 
instrument,  serving  to  measure  re-entering  and  saliant  angles 
especially  in  fortification. 

RECIPROCAL,  in  Arithmetio  and  Algebra,  is  the  quotient 
arising  front  dividing  unity  by  any  quantity . thus  I -f* 

- = - is  the  reciprocal  of  the  fraction  — 

y * y 

Reciprocal  Equations,  arc  those  which  contain  several  pairs 
of  roots,  which  arc  the  reciprocal  of  each  other. 

Reciprocal  Figures,  in  Geometry,  arc  snch  as  have  the 
antecedent  and  consequents  of  the  same  ratio  in  both  figures. 

Reciprocal  Proportion,  is  when  the  reciprocal  of  the  two 
last  terms  have  the  same  ratio  as  the  quantities  of  the  first 
terms,  or  when  the  antecedents  are  compared  with  the  recipro- 
cals oT  the  consequents,  thus,  b : 8 : : 24  : 15  is  a reciprocal 
proportion,  because  6 : 8 : : y1,  : or  5 : ^ ; 8 : A* 

Reciprocal  Ratio,  is  the  ratio  of  the  reciprocals  of  two 
quantities. 

Reciprocal  7'erms,  among  Logicians,  are  those  which  have 
the  same  signification  and  consequently  are  convertible,  or 
may  be  used  for  each  other. 

i RECIPROCALLY,  (lie  properly  of  being  reciprocal;  thus 
wc  say.  that  in  bodies  of  tbe  same  weight,  the  density  is  reci- 
procally as  the  magnitude,  vis.  the  greater  the  magnitude  the 
less  the  density ; and  the  less  the  magnitude,  the  greater  the 
density.  So  again,  the  space  being  given,  the  velocity  is  reci- 
procally as  the  time. 

RECIPROCITY.  The  law  of  reciprocity  is  a term  employed 
by  Legendre  in  bis  “ Theory  of  Numbers,”  to  denote  a recipro- 
cal law  that  has  place  between  prime  numbers  of  different 
forms,  which  is  Ibis,  that  m and  a being  prime  odd  numbers, 

w — i i — i 

the  remainder  of  m * divided  by  n — the  remainder  of  1 * 
divided  by  m ; if  m and  n are  not  both  of  the  form  4 x — it,  and 
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if  they  arc  both  of  this  form,  then  the  remainder  of  m * divi- 

m —j 

ded  by  n ~ — the  remainder  of  n * divided  by  m ; but  with 
a contrary  sign.  See  **  Essai  sur  la  Th^oric  det  Norobres,”  p 3. 

RECITATIVO  or  Recitative,  in  Music,  a kind  of  singing 
that  differs  but  little  from  ordinary  pronunciation,  such  as  that  in 
which  the  several  parts  of  the  liturgy  are  rehearsed  in  crUic- 
drals  ; or  that  in  which  the  actors  commonly  deliver  themselves 
on  the  theatre  at  the  opera,  when  they  are  to  express  some 
action  or  passion,  to  relate  some  event,  or  reveal  some  design. 

RECKONING,  the  art  of  estimating  the  quantity  of  a ship's 
way,  or  of  the  distance  run  between  one  place  and  another.  Or 
more  generally,  a ship's  reckoningis  that  account  whereby  at  any 
time  it  may  be  known  where  the  ship  is,  and  on  what  course  or 
courses  she  is  to  steer  to  gain  her  port.  This  is  usually  performed 
by  means  of  the  log-line.  Set  Log-Line.  Yet  this  is  sub- 
ject to  great  irregularities.  Vitruvius  advises  an  axis  to  be 
passed  through  the  sides  of  the  ship  with  two  large  heads  pro- 
pcoding out  of  the  ship,  wherein  are  to  be  included  wheels 
touching  the  water,  by  whose  revolution  the  space  passed  over 
in  any  given  time  may  be  measured.  The  same  has  been  since 
recommended  by  S celling,  but  there  are  few  who  have  written 
on  navigation  but  have  shewn  the  insufficiency  of  this  method. 

RECLUSE,  among  religious,  signifies  a person  shot  np  in  a 
very  narrow  cell  or  hermitage,  and  secluded  from  all  inter- 
course with  the  world  and  mankind. 

RECLINER,  in  Dialling,  is  used  for  any  dial  whose  plane 
reclines  from  the  perpendicular ; and  if  besides  reclining,  it  also 
declines  from  any  or  the  cardinal  points,  it  is  called  a reclining 
declining  dial,  and  the  quantity  or  angle  at  which  it  declines  or 
reclines,  is  called  its  reclioation  or  declination. 

RECOGNIZANCE,  In  Law,  is  an  obligation  of  record  which  a 
man  enters  into  before  some  court  of  record,  or  magistrate  duly 
authorized,  with  condition  to  the  same  particular  act,  as  to  ap- 
pear at  the  assizes  or  quarter  sessions  to  keep  the  peace,  Ac.  If 
the  party  does  not  comply  with  it,  the  recognizance  is  estreated 
into  the  exchequer.  In  some  cases  the  court  will  upon  motion 
respite,  and  in  some  discharge  the  recognizance  : but  all  par- 
ties should  be  careful  to  apply  in  good  time  to  the  court  where 
the  recognizance  is  to  be  returned. 

RECOIL,  or  Rebound,  the  starting  backward  of  a fire-arm, 
after  an  explosion.  This  term  is  particularly  applicable  to 
pieces  of  ordnance,  which  are  always  subject  to  a recoil,  accord- 
ing to  the  sizes  and  the  charges  witioh  they  contain.  To  lessen 
the  recoil  of  a goo,  the  platforms  are  generally  mado  sloping 
towards  the  embrasures  of  the  battery. 

RECORD,  an  act  committed  to  wiiting  in  any  of  the  king’s 
courts  during  the  term  wherein  it  is  writteo,  is  alterable,  being 
no  record  ; but  that  term  ooco  ended,  and  the  act  duly  enrolled, 
it  is  a record,  and  of  that  credit  which  admits  of  no  alteration 
or  proof  to  the  contrary. 

RECORDAR!  Facias,  a writ  directed  to  the  sheriff,  to  re- 
move a cause  out  of  an  inferior  court,  into  the  king’s  bench  or 
common-pleas. 

RECORDE,  Robert,  an  eminent  English  mathematician,  of 
the  16th  century,  author  of  several  works  on  arithmetic,  alge- 
bra, geometry,  Ac.  and  which  were  principally  written  in  the 
form  of  dialogues  between  a master  and  bis  pupils. 

RECORDER,  a person  whom  the  mayor  and  other  magis- 
trates of  a city  or  corporation  associate  to  them,  for  Uieir  better 
direction  in  matters  of  justice  and  proceedings  in  law ; on  which 
account,  this  person  is  generally  a counsellor,  or  other  person 
well  skilled  in  the  law. 

RECOVERY,  in  Law,  is  obtaining  any  thing  by  judgment  or 
trial  at  law.  A recovery  resembles  a fine  so  far  as  being  an 
action  real  or  fictitioos.  and  In  that  lands  are  recovered  against 
the  tenant  of  the  freehold,  and  an  absolute  fee-simple  is  vested 
in  the  recovery ; hot  it  is  carried  on  through  every  stage  of 
proceeding,  instead  of  being  compromised  like  a fine. 

RECTANGLE,  in  Geometry,  the  same  with  a right-angled 
parallelogram. 

RECTANOULAR  Figures  and  Solids,  are  those  which 
have  one  or  more  right  angles.  With  regard  to  solids,  they 
ore  commonly  said  to  be  rectangular  when  their  axis  are  per- 
pendicular to  the  planes  of  their  bases. 

90. 


Rectangular  Section  of  a Cone,  was  a term  used  by  the 
ancients,  before  Apollonius,  for  the  parabolic  section. 

RECTIFICATION,  in  Geometry,  is  the  finding  of  a right  line 
equal  to  a proposed  curve ; a problem  that  even  in  the  present 
state  of  analysis  is,  in  many  cases,  attended  with  some  difficul- 
ty, and  was  in  ail  totally  beyond  the  reach  of  the  ancient  geome- 
ters, who  were  not  able  to  assign  the  length  of  any  curve  line 
whatever,  though  they  could,  iu  a few  cases,  assign  the  area  of 
a curvilinear  space.  It  is  to  the  doctrine  of  fluxions  that  we 
owe  the  complete  rectification  of  carve  lines,  in  finite  terms,  in 
all  cases  where  they  admit  of  it,  and  in  others  by  means  of 
infinite  series,  circular  arcs,  logarithms,  Ac. 

Rectification,  in  Chemistry,  the  repetition  of  a distillation 
or  sublimation  several  times,  in  order  to  render  the  substances 
purer,  finer,  and  freer  from  aqueous  or  earthy  parts. 

RECTIFIER,  an  instrumual  used  for  determining  the  varia- 
tion of  the  compass,  in  order  to  rectify  the  ship’s  course,  Ae. 
It  consists  of  two  circles,  either  laid  upon  or  let  into  one 
another,  and  so  fastened  together  in  their  centres,  that  they 
represent  two  compasses,  the  one  fixed,  the  other  moveable; 
each  is  divided  into  32  points  of  the  compass,  and  360  de- 
grees, and  numbered  both  ways,  from  the  north  and  the  sooth, 
ending  at  the  east  and  west,  in  ninety  degrees.  The  fixed 
compass  represents  tbo  horizon,  in  which  the  north  and  all 
the  other  points  are  liable  to  variation.  In  the  centre  of  the 
moveable  compass  is  fastened  a silk  thread,  long  enough  to 
reach  the  outside  of  the  fixed  compass;  but  if  the  instru- 
ment be  made  of  wood,  an  index  is  used  instead  of  the  thread. 

RECTILINEAR,  in  Geometry,  right-lined : thus  figures 
whose  perimeter  consists  of  right  lines  arc  said  to  be  rectilinear. 

RECTORY,  a parish,  church,  parsonage,  or  spiritual  living, 
with  all  its  rights,  tithes,  and  glebes. 

RECTUM,  in  Anatomy,  Is  the  last  portion  of  the  large  Intes- 
tine, and  of  the  whole  alimentary  canal.  This  part  of  the  human 
body  is  subject  to  disease,  chiefly  with  those  advanced  in  years, 
but  young  persons  swallowing  plum  and  cherry  stones  are  not 
exempt. 

RECURRING  Series,  is  a series  so  constituted  that  each 
succeeding  term  is  connected  with  a certain  number  of  the 
terms  immediately  preceding  it  by  a constant  and  invariable  law ; 
as  the  sums  or  differences  of  somo  multiples  of  those  terms,  fee. 

RECURRING  Decimals,  those  which  are  continually  re- 
peated in  the  same  order,  at  certain  intervals,  as  | ~ *6666,  and 
A = -272727.  Ac. 

RECUSANT,  a person  who  refuses  to  go  to  church,  and 
worship  God  after  the  manner  of  the  church  of  England,  as  by 
law  established  ; to  which  is  annexed  the  penalty  of  201.  a month 
for  nonconformity.  24  Eliz.  c.  1. 

RECUR V I ROSTRA,  the  Avoret  in  Natural  History,  a genus 
of  birds  of  the  order  grallir.  There  are  three  species.  The 
scooping  avoset,  found  in  this  island,  as  large  as  the  lapwing, 
has  extremely  long  legs  ; its  bill  is  three  inches  and  a half  in 
length.  In  winter  it  is  often  seen  at  the  month  of  the  Severn 
and  on  the  coasts  of  Suffolk.  In  the  fens  of  Cambridgeshire 
these  birds  are  known  to  breed,  and  appear  often  in  vast  flocks. 
Their  subsistence  is  on  insects  and  worms,  which  they  procure 
from  the  soft  muddy  bottoms  with  their  bills.  They  often 
wade  into  the  water  to  the  top  of  their  legs,  and  are  able  to 
swim;  but  arc  seldom  seen  swimming,  and  never,  unless 
at  a very  small  distance  from  the  shore.  In  France,  on  the 
coasts  of  Has  Poiclou,  their  nests  arc  plundered  annually  of 
several  thousands  of  eggs,  which  form  a nourishing  and  valu- 
able food  for  (be  peasantry  of  that  district. 

RED.  See  Colour. 

Red,  in  Physics,  or  Optics,  one  of  the  simple  or  primary 
colours  of  natural  bodies,  or  rather  of  the  rays  of  light.  The 
red  rays  are  Iho  least  refrangiblo  of  all  the  rays  of  light.  And 
hence,  as  Newton  supposes,  the  different  degrees  of  refrangibi- 
lity  to  arise  from  Uie  different  magnitudes  of  the  luminous  par- 
ticles of  which  the  rays  consist ; therefore  the  red  rays,  or  red 
light,  is  concluded  to  be  that  which  consists  of  (be  largest  parti- 
cles. Set  Colour  and  Light.  Authors  distinguish  three 
general  kinds  of  red,  one  bordering  on  the  blue,  as  colombinc, 
or  dove  colour,  purple,  and  crimson ; another  bordering  on 
yellow,  as  flame  colour  and  orange  ; and  between  these  ex- 
tremes is  a medium,  w hich  is  that  which  is  properly  called  red. 
10  O 
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Red  Clover,  in  Agriculture, an  useful  artificial  grass  fitted  for 
arable  lands.  It  has  this  name  to  distinguish  it  from  white  clo- 
ver and  some  other  sorts. 

Rr.n  Shank,  in  Ornithology,  a bird  about  the  size  of  the  com- 
mon plover.  On  the  back  iu  colour  is  of  a gray  or  brownish 
green,  spotted  with  black;  its  breast  white;  wings  and  throat 
variogated.  It  breeds  in  fens  and  marshes,  and  during  tbc  win- 
ter season  lies  concealed  in  gutters.  Its  bill  is  about  two  inches 
long,  and  in  shape  resembles  that  of  a woodcock. 

Red  Start,  in  Ornithology,  is  a beautiful  bird,  exquisite  in 
plumage,  moves  its  tail  horizontally  like  a dog  when  fawning, 
has  black  legs,  is  remarkably  shy,  but  has  a soft  and  melodious 
note.  It  is  migratory,  and  is  found  in  this  country  only  in 
spring  and  summer. 

Rrn  Wing,  in  Ornithology,  a bird  somewhat  smaller  than  the 
thrush,  and  is  less  spotted.  It  is  a bird  of  passage,  coming  on 
tho  approach  of  w inter,  supposed  from  tho  mountains  of  Ger- 
many and  Bohemia. 

Rmi  Wairr,  a disease  in  sheep,  supposed  to  be  caused  by 
their  taking  too  much  watery  food,  such  as  turnips,  clover,  rape, 
&c.  Its  removal  has  been  attempted  by  tbc  use  of  common 
salt,  a tea-spoonful  of  elixir  of  vitriol,  and  keeping  the  animals 
inaction.  A proportion  of  dry  food  is  the  best  preventive. 

Red  Weed,  is  a name  sometimes  given  to  the  round  smooth- 
headed  poppy,  a pernicious  weed  in  corn-fields. 

Red  II  oriH,  the  name  of  an  insect  very  destructive  to  young 
corn  cron*.  Many  experiments  have  been  made  on  tbc  best 
means  of  destroying  it,  but  none  have  been  found  altogether 
effectual. 

RED-HOOK,  of  the  Exchequer,  an  ancient  record  or  manu- 
script volume,  in  the  keeping  of  the  king’s  remembrancer,  con- 
taining divers  miscellaneous  treatises  relating  to  the  times  be- 
fore the  Conquest. 

REDDEN DU  M,  in  our  Law,  is  used  substantively  for  the 
clause  in  a lease  wherein  tbc  rent  is  reserved  to  the  lessor. 

REDDLE,  Red  OcMftR,  or  lied  Chalk,  in  Mineralogy,  the 
red  oxide  of  iron  united  with  earthy  matter.  It  is  used  for 
crayons  either  in  its  natural  state,  or  pulverized,  washed,  and 
afterwards  mixed  with  gum,  and  cast  into  moulds. 

REDEMPTION,  in  Law,  a faculty  or  right  of  re-entering 
npun  lands,  &c.  that  have  been  sold  and  assigned,  upon  re-im- 
horsing  (he  purchase-money  with  legal  costs.  Bargains  wherein 
the  faculty,  or  as  some  call  it,  the  equity  of  redemption  is  re- 
served, are  only  a kind  of  pignorativc  contracts. 

Redemption,  in  Theology,  denotes  the  recovery  of  mankind 
from  sin  and  death,  by  the  obedience  and  sacrifice  of  Christ, 
who  is  hence  called  the  Redeemer  of  the  world. 

REDOUBT,  or  Rkooitk.  in  Fortification,  a small  square 
fort,  without  any  defence  but  in  front,  used  in  trenches,  lines  of 
circumvallation,  contravallation,  and  approach,  as  also  fur  the 
lodgings  of  corps  de  garde,  and  to  defend  passages.  In  marshy 
grounds,  redoubts  arc  frequently  made  of  stone-works  for  the 
security  of  the  neighbourhood  ; their  face  consists  of  from  10  to 
15  fathoms,  the  ditch  round  them  from  8 tot)  feet  broad  and 
deep,  and  their  parapets  have  the  same  thickness. 

RED  SNOW.  The  phenomenon  of  red  snow,  seen  both  on  the 
coast  of  Baffin**  bay  and  at  Spitsbergen,  has  attracted  much 
attention.  This  colouring  matter  has  Wen  found  to  have  its 
origin  from  a very  minute  fungus  which  grows  upon  tho  snow,  • 
and  which  has  been  considered  a species  of  utedo,  and  has  been  j 
denominated  uredo  nivalis. 

REDUCING  Scale,  or  Surveying  Seale,  is  a broad  thin  slip 
of  box,  or  ivory,  having  several  fines  and  scales  of  equal  parts 
upon  it ; used  by  surveyors  for  turning  chains  and  links  into 
roods  and  acres  by  inspection.  It  is  used  also  to  reduce  maps 
and  draughts  from  one  dimension  to  another. 

REDUCTION,  in  Arithmetic,  is,  by  some  authors  on  this 
subject,  distinguished  into  reduction  ascending,  and  reduction 
descending.  The  former,  relating  to  the  conversion  of  a quan- 
tity from  a lower  denomination  to  a higher ; and  tho  latter, 
when  the  quantity  is  to  be  reduced  from  a higher  denomination 
to  a lower. 

REDUCTION,  or  Revivification.  This  word,  in  its  most 
extensive  sense,  is  applicable  to  all  operations  by  which  any 
substance  is  restored  to  hs  natural  state,  or  which  is  considered 
as  such;  but  custom  confines  it  to  operations  by  which  metals  ' 


arc  restored  to  their  metallic  state,  after  they  have  been  de- 
prived of  this,  either  by  combustion,  as  the  metallic  oxides,  or 
by  the  union  of  some  heterogeneous  matters  which  disguise  them, 
as  fulminating  gold,  luna  eornea.cinoabar,  and  other  compounds 
of  the  same  kind.  These  reductions  arc  also  called  revivifica- 
tions. 

REDUNDANT  Hypersola,  one  of  the  higher  order  of 
hyperbolas,  having  more  than  two  infinite  branches. 

REED,  in  Agriculture,  the  uame  of  an  aquatic  plant  infest- 
ing boggy  low  lands  or  meadows  on  the  sides  of  rivers.  Trench- 
es. draining  off  the  moisture  by  which  it  is  supported,  will  de- 
stroy it.  Ashes  or  soot  has  sometimes  killed  this  weed. 

Uf.f.d,  is  also  a term  applied  to  such  straw  of  wheat,  oats,  or 
rye,  as  has  not  been  damaged  by  thrashing. 

Reed  Hedge,  in  Gardening,  is  a hedge-fence  which  is  formed 
of  reeds.  It  is  temporary  and  moveable,  furnishing  shelter  to 
many  seedlings  and  plants. 

Ref  ns,  in  Fireships,  are  made  up  in  small  bundles  of  abnut 
twelve  inches  in  circumfrrence,  cut  even  at  both  ends,  and  dip- 
ped in  a kettle  of  melted  composition,  to  render  them  easily 
ignitible. 

REEF,  a certain  portion  of  a sail  comprehended  between  the 
top  or  bottom  and  a row  of  eyelet  holes  generally  parallel 
thereto.  The  intention  of  the  reef  is  to  reduce  the  surface  of 
the  sail  in  proportion  to  tbe  increase  of  the  wind,  for  which 
reason  there  are  several  reefs  parallel  to  each  other  in  the 
superior  sails  ; thus  the  top  sails  of  ships  are  generally  furnished 
with  three  reefs,  and  sometimes  four,  and  there  are  always 
three  or  four  reefs  parallel  to  the  foot  or  bottom  of  those  main- 
sails and  fore-sails  which  are  extended  upon  booms. 

Rr.t:r,  also  implies  a chain  of  rocks  lying  near  the  surface  of 
the  water. 

Reef  /land,  a piece  of  canvass  sewed  across  the  sail  to 
strengthen  it  in  the  place  where  tire  eyelet  boles  of  the  reefs  are 
formed. 

Krcr-liM,  a small  rope,  by  which  they  formerly  reefed  the 
courses  by  passing  it  spirally  through  the  holes  of  the  reef,  and 
over  the  head  of  the  sail,  alternately  from  the  y ard  arms  to  the 
slings,  and  tlica  straining  it  ns  tight  as  possible. 

Ri  tiF-Yrtr/t/r,  a tackle  upon  deck,  communicating  with  its 
pendant,  which  passing  through  a block  st  the  top-mast-head, 
and  through  a hole  in  the  top-sail  yard-amt,  is  attached  to  a 
cringle  a little  below  tbe  Inwca*  reef.  Its  use  is  to  pull  the 
skirts  of  tbe  top-sails  close  up  to  the  extremities  of  tbe  top-sail 
yards,  in  order  to  lighten  the  labour  of  reeling. 

C/om-Rfefed,  is  when  all  the  reefs  of  the  top-sails  arc  taken  in. 

REEFING,  the  operation  of  reducing  a sail  by  taking  in  one 
or  more  of  tbe  reefs,  and  is  either  performed  with  lines,  points, 
or  knittlra.  Tho  top  sails  are  always  and  the  courses  generally 
reefed  with  points,  which  are  fiat  braided  pieces  of  cordage, 
whose  lengths  are  nearly  double  the  circumference  of  the  yard. 
These  being  inserted  in  the  eyelet  hole*,  are  fixed  in  the  sail 
by  means  of  two  knots  in  the  middle,  one  of  which  is  before 
and  the  other  behind  the  reef-band. 

In  order  to  reef  the  top-saKs  with  more  facility  and  expedi- 
tion, they  are  lowered  down,  and  made  to  shiver  in  the  wind  ; 
the  extremities  of  the  reef  art  then  drawn  up  to  the  yard- 
arms by  the  reef-tackles,  where  they  are  securely  fastened  by 
the  carings;  tbe  space  of  sail  comprehended  in  tbe  reef  is 
then  laid  smoothly  over  the  yard  in  several  folds,  and  the  whole 
is  completed  by  tying  tbe  points  about  tho  yard  so  as  to  bind 
the  reef  up  close  to  it.  In  reefing  a course,  the  after  end  of  the 
point  should  be  thrust  forward  between  tbc  head  of  the  sail 
and  tbe  yard,  and  the  fore  leg  of  the  same  point  should 
come  aft  over  the  head  of  the  sail,  and  also  under  the  yard, 
and  thus  crossed  over  tbc  bead  of  the  sail,  the  two  ends 
should  be  tied  on  tbe  upper  side  of  the  yard  as  tight  as 
possible.  When  a sail  is  reefed  at  the  bottom,  it  is  generally 
done  with  knitlles  in  the  room  of  points,  or  in  large  sails,  such 
ns  the  main  sails  of  armed  cutters,  pieces  of  line,  termed  reef- 
hanks.  nre  fixed  in  the  eyelet-holes. 

REEL,  in  the  manufactories,  a machine  serving  for  the 
ofiic©  of  reeling.  There  are  various  kinds  of  reels,  some  very 
simple,  others  very  complex.  Of  the  former  kinds  those  most 
in  use  arc,  I.  A little  reel  held  in  the  hand,  consisting  of  three 
pieces  of  wood,  the  biggest  and  longest  whereof,  (which  does 
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do*  exceed  a foot  and  a half  in  length,  and  one-fourth  of  an  inch  j 
in  diameter)  is  traversed  by  two  other  pieces  disposed  diilcrcni 
ways.  2.  The  common  reel  or  windlass,  which  turns  upon  a 
pivot,  and  has  four  flights  traversed  by  long  pins  or  slicks, 
whereon  the  skein  to  be  reeled  is  put,  and  which  arc  drawn 
closer  or  opened  wider  according  to  the  skein. 

HEELING,  in  the  Manufactories,  the  winding  of  thread, 
silk,  cotton,  or  the  like,  into  a skein. 

REELS,  are  machines  moving  round  an  axis,  and  serving  to 
wind  various  lines  upon,  as  the 

Drcp-Sv*. Rv.il,  that  which  contains  the  dccp-sca  line  ; 
kl,  that  appropriated  for  the  log-line. 

Rectification,  in  Chemistry,  the  repetition  of  a distillation 
or  sublimation  several  times,  in  order  to  render  the  substances 
purer,  filter,  and  freer  from  aqueous  or  earthy  parts. 

RBBM.  See  Rhinoceros. 

REEMENG,  a term  used  by  caulkers  for  opening  the  seams 
of  the  planks  with  irons,  for  the  more  easy  admission  of  oakum. 
In  common  language,  to  make  any  bole  larger,  is  in  many 
places  termed  rceming. 

RE-ENTRY,  in  Law  signifies  the  resuming  or  retaking  the 
possession  of  lands  lately  lost. 

REEVING,  in  the  Sea  Language,  the  putting  a rope  through 
a block  ; hence  to  pull  a rope  out  of  a block  is  culled  unrerviug.  > 

REFERENCE,  in  Law,  is  where  a matter  is  referred  by 
the  court  of  chancery  to  a master,  and  by  the  coarts  at  law  to 
a prothonotary,  or  secondary,  to  examine  and  report  10  the 
court.  Reference  also  signifies  where  a matter  in  dispute 
is  referred  to  the  decision  of  an  arbitrator.  This  is  done  either 
by  parol,  agreement,  or  by  bond,  or  upon  a suit,  in  which  latter 
ease  the  party  has  a rule  of  court,  that  the  party  against  whom 
the  award  is  made  shall  perform  it.  and  then  he  may  move 
to  have  an  attachment  against  him,  if  he  docs  not  perform  it. 
By  statuto  also  this  may  be  done,  where  the  parties  agree  that 
the  award  should  be  made  a rule  of  court,  although  there  is 
no  suit. 

REFINING,  in  general,  is  the  art  of  purifying  a thing; 
including  not  only  the  assaying  or  refining  of  metals,  but  like- 
wise the  depuration  or  clarification  of  liquors.  Gold  and  silver 
tuay  be  refined  by  several  methods,  which  are  all  founded  on 
tbe  essential  properties  of  the  metals,  and  acquire  different 
names  according  to  their  kinds. 

REFINING,  in  Metallurgy,  is  the  means  of  obtaining  me- 
tals from  their  ores,  and  freeing  them  from  all  other  impurities, 
whether  natural  or  artificial.  Tbo  term  is  applicable  to  the 
purification  of  things  iu  general. 

REFITTING,  in  sea  language,  is  generally  understood  to 
imply  tbe  repairing  any  damages  which  a ship  may  have  sus- 
tained in  her  sails  or  rigging  by  battle  or  tempest,  but  more 
particularly  by  the  former. 

REFLECTION,  or  Reflexion.  in  Mechanics,  is  the  return 
or  regressive  motion  of  a moveable  body,  arising  from  tbe  re- 
action of  some  other  body  on  which  it  impinges.  Tbe  reflec- 
tion of  bodies  after  impact  is  attributable  to  their  elasticity,  and 
the  more  perfectly  they  possess  this  property,  the  greater  will 
be  their  reflection,  all  other  things  being  the  same.  In  case  of 
perfect  elasticity,  they  would  bo  reflected  back  again  with  the 
same  velocity,  and  at  an  equal  angle  with  which  they  met  the 
plane;  that  is,  the  angle  of  incidence  would  be  equal  to  the 
augtc  of  reflection,  and  the  velocity  both  before  and  after  im- 
pact  would  he  the  same,  at  equal  distance  from  the  body  on 
which  they  impinge. 

Reflection  of  the  Rags  of  Light,  in  Catoptrics,  is  their 
return,  after  their  approaching  so  near  the  surfaces  of  bodies 
as  to  be  repelled  or  driven  backwards.  See  Optics. 

Reflection  of  Heat.  In  the  same  manner  as  we  find  the 
rays  of  light  are  reflected  by  polished  surfaces,  so  it  is  found 
that  the  rays  of  caloric  have  precisely  the  samo  property.  The 
Swedish  chemist,  Schcele,  discovered,  that  the  angle  of  reflec- 
tion of  the  rays  of  caloric  is  equal  to  the  angle  of  incidence,  a 
fact  which  has  been  more  fully  established  by  Dr.  Ilcrschel. 
Some  very  interesting  experiments  were  made  by  Professor  | 
Pictet,  of  Geneva,  which  proved  the  same  thing.  These  expe-  l 
riments  were  conducted  in  the  following  manner: — Two  con-  < 
cave  mirrors  of  tin.  of  nine  inches  focus,  were  placed  at  the 
distance  of  twelve  feel  two  inches  from  each  other;  in  the  focus  [ 


of  tbe  one  was  placed  the  bulb  of  a thermometer,  and  in  that  of 
the  other  a ball  of  iron  two  iuebes  in  diameter,  which  was  just 
heated  so  as  not  to  lie  visible  in  the  dark.  In  the  space  of  six 
minutes  the  thermometer  rose  22°.  A similar  c fleet  was  pro- 
duced by  substituting  a lighted  candle  in  place  of  the  ball  of 
iron.  Supposing  that  both  the  light  and  heat  might  act  in  the 
last  experiment,  he  interposed  between  tbo  two  mirrors  a plate 
of  glass,  with  the  view  of  separating  the  rays  of  light  from 
those  of  calorie.  The  rays  of  caloric  were  thus  interrupted  by 
the  plate  of  glass,  but  the  rays  of  light  were  not  perceptibly- 
diminished.  In  nine  minutes  the  thermometer  suuk  14°;  and 
in  seven  minutes  after  the  glass  was  removed,  it  rose  about  12". 
He  therefore  justly  concluded,  that  the  caloric  reflected  by  the 
mirror  was  the  cause  of  the  rise  of  the  thermometer.  He  made 
another  experiment,  substituting  boiling  water  in  a glass  vessel 
in  place  of  the  iron  ball ; and  when  the  apparatus  was  adjusted, 
and  a screen  of  silk,  which  had  been  placed  between  the  two 
mirrors,  removed,  the  thermometer  rose  3®  ; namely,  from  47° 
to  50°.  The  experiments  were  varied  by  removing  the  tin  mir- 
rors to  the  distance  of  00  inches  from  each  oilier.  The  glass 
vessel,  with  boiling  water,  was  placed  in  one  focus,  and  a sen- 
sible thermometer  in  the  other.  In  the  middle  space  between 
the  mirrors,  there  was  suspended  a common  glass  mirror,  so 
that  eitlier  side  could  be  turned  towards  the  glass  vessel. 
When  the  polished  side  of  this  mirror  was  turned  towards  the 
glass  vessel,  the  thermometer  rose  only  five  tenths  of  a degree  ; 
bat  when  the  other  side,  which  was  darkened,  was  turned 
towards  the  glass  vessel,  the  thermometer  rose  3W  And  in 
another  experiment,  performed  in  the  saute  way.  the  thermo- 
meter rose  3°  w hen  the  polished  side  of  the  mirror  was  turned 
to  the  glass  vessel,  and  9°  when  the  other  side  was  turned, 
which  experiments  shew  dearly,  that  the  rays  of  caloric  are 
reflected  from  polished  surfaces,  as  well  as  the  rays  of  light. 
Transparent  bodies  have  tbe  power  of  refracting  the  rays  of 
caloric  as  well  as  those  of  light.  They  difTer  also  in  their  refran- 
gihility.  So  far  as  experiment  goes,  the  most  of  the  rays  of 
caloric  arc  less  refrangible  than  the  red  rays  of  light.  The  ex- 
periments of  Dr.  Hcrschcl  shew  that  the  rays  of  caloric,  from 
hot  or  burning  bodies,  as  hot  iron,  hot  water,  fires,  and  can- 
dles, arc  refrangible,  as  well  as  the  rays  of  caloric  which  are 
emitted  hy  the  sun.  Whether  all  transparent  bodies  have  their 
power  of  transmitting  these  ri)fl,  or  what  is  the  difference  in 
the  refractive  power  of  these  bodies,  is  not  jet  known. 

The  light  which  proceeds  from  the  sun  seems  to  be  composed 
of  threo  distinct  substances.  Schcele  discovered  that  a glass 
mirror,  held  before  the  fire,  reflected  the  rays  of  light,  bat  not 
the  rays  of  caloric;  but  when  a metallic  mirror  was  placed  in 
the  same  situation,  both  heat  and  light  were  reflected.  The 
mirror  of  glass  became  hot  in  a short  time,  but  no  change  of  tem- 
perature look  place  on  the  metallic  mirror.  This  experiment 
shews  that  the  glass  mirror  absorbed  the  rays  of  caloric,  and 
reflected  those  of  light;  while  the  metallic  mirror,  suffering  no 
change  of  temperature,  reflected  both.  And  if  a plate  of  glass 
be  held  before  a burning  body,  the  rays  of  light  are  not  sensibly 
interrupted,  but  tho  rays  of  caloric  are  intercepted ; for  no 
sensible  heat  is  observed  on  the  opposite  side  of  the  glass  ; but 
when  the  glass  has  reached  a proper  degree  of  temperature,  the 
rays  of  caloric  are  transmitted  with  the  same  facility  as  those 
of  light-  And  thos  the  rays  of  light  and  caloric  may  be  sepa- 
rated ; and  the  curious  experiments  of  Dr-  Hcrschcl  havo  clearly 
proved,  that  the  invisible  rays  which  are  emitted  by  the  sun 
have  the  greatest  heating  power.  In  these  experiments,  the 
different  coloured  rays  were  thrown  on  the  bulb  of  a very  deli- 
cate thermometer,  and  their  heating  power  was  observed.  That 
of  the  violet,  green,  and  red  rays,  were  found  to  be  to  each  other 
as  the  following  numbers  : — 

Violet,  1G  0 ;..., Green,  22  4 .Red,  660. 

The  heating  power  of  tbe  most  refrangible  rays  was  least,  and 
this  increases  as  the  refrangibility  diminishes.  The  red  ray, 
therefore,  has  the  greatest  heating  power,  and  the  violet,  which 
is  tbe  most  refrangible,  the  least.  The  illuminating  power,  it 
has  been  already  observed,  is  greatest  in  tbe  middle  of  ibe 
spectrum,  and  diminishes  towards  both  extremities;  but  the 
heating  power,  which  is  (cast  at  the  violet  end,  increases  from 
that  to  the  red  extremity,  and  w hen  the  thermometer  was  placed 
beyond  the  limit  of  the  red  ray,  it  rose  still  higher  than  iu  the 
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red  ray,  which  has  the  greatest  heating  power  in  the  spectmn. 
The  beating  power  of  these  invisible  rny  s was  the  greatest  at  the 
distance  of  half  an  inch  beyond  the  red  ray,  bat  it  was  sensible 
at  the  distance  of  one  inch  and  a half. 

REFLECTING  Circle,  an  astronomical  instrument  for  mea- 
suring angles.  It  is  called  reflecting  from  its  property,  in  com* 
mmi  with  tho  Hadley’s  quadrant,  (of  which  it  is  a modification) 
of  observing  one  of  the  objects  of  the  angle  to  be  measured  by 
distinct  vision,  and  the  other  by  reflection  of  plane  mirrors. 

REFLECTOIRE  Curve,  is  a term  given  by  Mairan  to  the 
curvilinear  appearance  of  tho  plane  surface  of  a bason  contain- 
ing water  to  an  eye  placed  perpendicularly  over  it.  In  this 
position  the  bottom  of  a bason  will  appear  to  rise  upwards  from 
the  centre  outwards,  but  the  curvature  will  be  less  and  less,  and 
at  Inst  the  surface  of  the  water  will  be  an  asymptote  to  it. 

REFLECTOR,  a mirror  or  looking-glass. 

REFLEX  I III  LITY,  the  property  necessary  for  reflection. 

REFLUX  of  the  Se*.  See  Tide. 

REFORM,  a revival  of  former  discipline,  a re-establishment 
of  partially  negleoted  or  abandoned  principles,  or  a correction 
of  some  reigning  abuses  in  them. 

REFORMATION,  the  act  of  correcting  abnses.  More  em- 
phatically, the  term  is  applied  to  tho  throwing  off  the  papal 
yoke,  about  the  beginning  of  the  sixteenth  century.  To  this  no- 
ble act  we  are  indebted  for  the  religious  privileges  wc  enjoy, 
and  many  of  onr  civil  blessings  may  be  traced  to  the  same 
source. 

REFRACTED  Angle,  or  Angle  of  Refraction , is  the  angle 
which  a refracted  ray  makes  with  the  surface  of  the  refracting 
body.  The  complement  of  this  angle  is,  however,  sometimes 
called  the  refracted  angle. 

REFRACTION  of  the  rays  of  light  See  Optics. 

Refraction,  in  Astronomy,  is  an  inflection  of  the  rays  of 
light  proceeding  from  the  heavenly  bodies,  in  passing  through 
the  atmosphere  by  which  their  apparent  altitudes  are  increased. 

Atmotpherical  Refraction.  It  is  evident,  from  the  nature 
and  progression  of  light  (hat  rays,  in  passing  from  any  object 
through  the  atmosphere,  or  part  of  it,  to  the  eye,  do  not  pro- 
ceed in  a right  line ; but  the  atmosphere  bring  composed  of  an 
infinitude  of  strata,  (if  we  may  so  call  them,)  whose  density 
Increases  as  they  are  posited  nearer  the  earth,  the  luminous  rays 
which  pass  through  it  are  acted  on  as  if  they  passed  succes- 
sively through  media  of  increasing  density,  and  are,  therefore, 
inflected  more  and  more  towards  the  earth  as  the  density  aug- 
ments. In  consequence  of  this  it  is,  that  rays  from  objects, 
whether  celestial  or  terrestrial,  proceed  in  curves  which  are 
concave  towards  the  earth  : and  thus  it  happens,  since  the  eye 
always  refers  the  place  of  objects  to  the  direction  in  which  the 
rays  reach  tho  eye,  that  is,  to  the  direction  of  the  tangent  to 
the  curve  at  that  point,  that  the  apparent  or  observed  eleva- 
tions of  objects  arc  always  greater  than  the  true  ones.  The 
difference  of  these  elevations,  which  is  in  fact  the  effect  of 
refraction,  is,  for  the  sake  of  brevity,  called  refraction  ; and  it 
is  distinguished  into  two  kinds,  horizontal,  or  terrestrial,  re- 
fraction, being  that  which  effects  the  altitude  of  hills,  towers, 
and  other  objects  on  the  earth’s  surface;  and  astronomical 
refraction,  or  that  which  is  observed  with  regard  to  the  altitudes 
of  heavenly  bodies.  Refraction  is  found  to  vary  with  the  state 
of  the  atmosphere  in  regard  to  heat  or  cold,  and  humidity,  so 
that  determinations  obtained  for  one  state  of  the  atmosphere, 
will  not  answer  correctly  for  another  without  modification. 
Tables  commonly  exhibit  the  refraction  at  different  altitudes, 
for  some  assumed  mean  state. 

Refraction  of  Altitude,  is  an  arc  of  a vertical  circle,  by 
which  the  altitude  of  a star  is  increased  by  the  refraction. 

Refraction  of  Attention  or  Detceneion,  is  an  arc  of  the  equa- 
tor by  which  the  ascension  or  dcsccnsion,  whether  right  or 
obliqne,  is  increased  or  diminished  by  refraction. 

Refraction  of  Declination,  is  the  increase  or  decrease  in  the 
declination  of  a star  by  refraction. 

Refraction,  in  Latitude,  is  the  increase  or  decrease  of  the 
latitude  or  a star  from  refraction. 

Refraction,  in  Longitude,  is  the  increase  or  decrease  in  the 
longitude  of  a star  from  refraction- 

Refraction,  in  Mechanics,  is  the  deviation  of  a body  i t 
motion,  from  its  direct  course,  in  consequence  of  the  variable 


density  of  the  mediums  in  which  It  move*.  This,  however, 
except  in  speaking  of  the  rays  of  light,  is  commonly  called 
defection. 

Refraction,  In  Iceland  crystal.  There  is  a double  refrac- 
tion in  this  substance,  oontrary  ways,  by  which  not  only  oblique 
rays  sre  divided  into  two,  and  refracted  into  opposite  parts, 
but  even  perpendicular  rays  are  one  half  refracted. 

REFR ANGIBILITY  of  Light,  the  property  of  the  rays  to 
be  refracted,  but  more  commonly  employed  with  reference  to 
the  different  degrees  in  which  the  different  rays  possess  this 
property  ; and  on  which  Newton  has  founded  hi*  whole  theory 
of  colours.  For  the  several  experiments  relating  to  this  sub- 
ject. see  Prism. 

REFRIGERATION,  the  act  of  cooling,  or  the  abstracting  of 
heat  from  various  substances,  for  the  purpose  of  art  or  domes- 
tic use. 

REFUGE,  in  antiquated  customs,  a sanctuary  or  asylum. 
In  the  Old  Testament,  six  cities  of  refuge  were  appointed  for 
the  protection  of  persons  from  the  rigour  of  the  law,  who  were 
guilty  of  involuntary  homicide. 

REFUGEES,  French  Protestants  who.  on  the  revocation  of 
the  edict  ofNantzin  1085,  fled  from  persecution,  and  found 
shelter  in  Holland,  Germany,  and  England,  where  they  carried 
many  valuable  arts,  by  which  these  countries  have  been  enrich- 
ed and  France  has  been  empoverlahed. 

REGAL,  something  belonging  to  a king.  Regal  is  is  also  a 
musical  term,  and  likewise  a species  of  portable  organ  much 
used  in  processions  in  papal  countries. 

REGALE,  in  French  jurisprudence,  is  a right  belonging  to 
the  king  over  all  benefices  in  that  kingdom.  It  consists  In  tho 
enjoyment  of  the  revenues  of  bishops' sees  during  their  vacancy, 
and  in  the  presentment  to  benefices  dependent  on  them. 

REGALIA,  in  Law,  the  rights  and  prerogatives  of  a king, 
which,  according  to  the  eivitians,  are  six,  vix.  1.  The  power  of 
judicature ; 2.  the  power  of  life  and  death ; 3.  the  power  of 
peace  and  war ; 4.  a right  to  such  goods  as  have  no  owner,  as 
waifs,  eslrays,  &o.  6.  assessments  ; and  6.  the  coinage  of  money. 
Regalia  is  also  used  for  the  apparatus  of  a coronation,  as  the 
crown,  the  sceptre  with  the  cross,  and  with  the  dove,  St.  Ed- 
ward's staff,  the  globe,  and  the  orb  with  the  cross,  four  several 
swords,  flee. 

REGARDANT,  in  Heraldry,  is  understood  of  a Honor  other 
beast  of  prey,  in  the  attitude  of  looking  behind  him  with  his 
eyes  towards  his  tail. 

Regardant  Villain,  an  ancient  servant  or  retainer  to  the  lord, 
because  charged  with  the  base  service*  within  (he  manor,  to 
see  that  all  filth  and  nuisances  are  removed. 

REGARDER  of  the  Forest,  an  ancient  officer,  whose  busi- 
ness it  was  every  year  to  make  oath  to  the  limits  of  the  forest, 
and  also  to  inquire  into  all  offences  committed  within  its  juris- 
diction. 

REGATTA,  a name  given  in  Venice  tn  exhibitions  on  the 
water,  such  ns  a contest  for  superiority  in  rowing  and  the 
management  of  boats. 

REGEL,  or  Rio  el,  a fixed  star  of  the  first  magnitude,  iu  the 
left  foot  of  Orion. 

REGENERATION,  in  Theology,  the  act  of  being  bom  again 
by  a spiritual  birth,  or  becoming  a child  of  God,  through  which 
the  person  abandons  a course  of  vice,  and  leads  a life  of  piety 
and  virtue. 

REGENT,  one  who  governs  a kingdom  during  the  minority 
or  absence  of  the  king.  In  France  the  queen  mother  has  the  re- 
gency of  the  kingdom  during  the  minority  of  the  king,  under 
the  title  of  the  queen  regent.  Regent  also  signifies  a professor 
of  arts  and  sciences  in  a college,  who  has  a set  of  pupils  under 
his  care  ; hut  here  regent  is  generally  restrained  to  the  lower 
classes,  as  regent  of  rhetoric,  regent  of  logic,  flee.  those  of  phi- 
losophy are  rather  called  professors.  The  foreign  universities 
are  generally  composed  of  doctor*!,  profeasors,  and  regents. 

REGERENDARIUS,  among  the  Romans,  was  an  officer  uho 
subscribed  and  kept  a register  of  all  petitions  presented  to  the 
prefect. 

REGICIDE,  a king-killer.  The  term  is  also  used  for  (heart 
of  murdering  the  king.  It  is  now  generally  applied  to  those 
persons  who  were  engaged  in  the  trial,  condemnation,  and  exe- 
cution of  Charles  I. 


R B G 


DICTIONARY  OP  MECHANICAL  SCIENCE. 


R E 


881 


REGIMEN,  the  regulation  of  diet,  and,  in  a more  general 
uterine,  of  all  the  nonnatorals,  with  a view  to  preserve  or  restore 
health. 

Regimen,  in  Grammar,  that  part  of  syntax  or  construction 
which  regulates  the  dependency  of  words,  and  the  alteration 
which  one  occasions  in  another. 

REGIMENT,  in  War,  is  n body  of  men,  either  horse  or  foot, 
commanded  by  a colonel.  K:.eti  regiment  of  foot  is  divided 
into  companies,  but  the  number  of  companies  is  not  always 
alike,  though  our  regiments  generally  consist  of  ten  companies, 
one  on  the  right,  of  grenadiers,  and  another  on  the  left,  of  light 
troops.  Regiments  of  horse  most  commonly  consist  of  six 
troops,  but  some  have  nine.  Regiments  of  dragoons,  in  time 
of  war,  arc  generally  composed  of  eight  troops,  and  in  time  of 
peace  of  six. 

REGINA  ArR.tnuM,  in  Ornithology,  a large  Mexican  bird 
about  the  size  of  an  eagle.  Its  whole  body  is  covered  with  a 
plumage  of  a blackish  purple.  Its  feet  are  red,  its  beak  like 
that  of  n parrot ; it  feeds  on  rats,  mice,  snakes,  and  other  ver- 
min,  and  can  fly  against  the  fiercest  wind. 

REGION,  in  Physiology,  particular  districts  on  the  surface 
of  the  globe,  disposition  of  internal  strata,  and  distinguished 
elevations  in  tho  atmosphere,  and  depths  in  the  sea. 

Region,  in  Anatomy,  denotes  the  division  of  the  human  body. 

REGIONARY,  in  Ecclesiastical  History,  a title  given  in  the 
fifili  century  to  persons  who  had  the  charge  and  administration 
of  church  affairs  within  a certain  district  or  region. 

REGIS,  Peter  Sylvain,  a French  philosopher,  was  born  in 
163*2,  author  of  a “ System  of  Philosophy,"  in  3vols.  4to.  pub- 
lished  in  1690,  and  some  other  works.  He  died  in  1707,  at 
75  years  of  age. 

REGISTER,  a public  book,  in  which  is  entered  and  recorded 
memoirs,  acts,  and  minutes,  to  be  had  recourse  to  occasionally, 
for  knowing  and  proving  matters  offset.  Of  these  there  are 
several  kinds:  as,  1.  Registers  of  deeds  in  Yorkshire  and  Mid- 
dlesex, in  which  are  registered  all  deeds,  conveyances,  wills, 
&c.  that  affect  any  lands  or  tenements  in  those  counties,  which 
are  otherwise  roid  against  any  subsequent  purchasers  or  mort- 
gagecs,  &c.  but  this  does  not  extend  to  any  copyhold  estutc.  nor 
to  leases  at  a rack-rent,  or  where  they  do  not  exceed  21  years. 
The  registered  memorials  must  be  engrossed  on  parchment,  | 
under  the  hand  and  seal  of  some  of  the  grantors  or  grantees, 
attested  by  witnesses  who  are  to  prove  the  signing  or  sealing 
of  them,  and  the  execution  of  the  deed.  But  these  registers, 
which  are  confined  to  two  counties,  are  in  Scotland  general,  by 
which  the  laws  of  north  Britain  are  rendered  very  easy  and 
regular.  Of  these  there  are  two  kinds  ; the  one  general,  fixed 
at  Edinburgh,  under  the  direction  of  the  Lord  Register;  and 
the  other  is  kept  in  tbc  several  shires,  stewartries,  and  rega- 
lities, the  clerks  of  which  are  obliged  to  transmit  the  registers 
of  their  respective  courts  to  the  general  register.  No  man  in 
Scotland  can  have  a right  to  any  estate,  but  it  must  become 
registered  within  forty  days  of  liis  becoming  seised  thereof; 
*>/  which  means  all  secret  conveyances  are  cut  off.  2.  Parish 
registers  are  books  in  which  are  registered  the  baptism,  mar- 
riages, and  burials,  of  each  parish. 

Register,  is  also  used  for  the  clerk  or  keeper  of  a register. 
Of  these  we  have  several,  denominated  from  the  registers  they 
keep : as,  register  of  Ihc  high  court  of  delegates ; register  of 
the  arches  court  of  Canterbury  ; register  of  the  court  of  admi- 
ralty ; register  of  the  prerogativccourt;  register  of  the  garter,  8tc. 

Register,  in  Printing,  is  disposing  the  forms  on  tho  press, 
so  that  the  lines  and  pages  printed  on  one  side  of  the  sheet  fall 
exactly  on  those  of  Ihc  other. 

Register,  among  letter-founders,  is  one  of  the  inner  parts 
of  the  mould  in  which  the  printing  types  are  cast.  Its  use  is 
to  direct  the  joining  of  the  mould  justly  together  again,  after 
opening  it  to  take  out  the  new-cast  letter. 

REGIUS  Professors.  Henry  VIII.  founded  five  lectures  in 
each  of  our  universities,  tir.  Divinity,  Hebrew,  Greek,  Law, 
and  Physio,  the  readers  of  which  lectures  are  in  the  universi- 
ties' statutes  called  regii  profeisores. 

KEG LE,  in  Music,  a rule  for  accompanying  tho  octave 
ascending  aod  descending  in  tho  base,  giving  to  each  note  of 
the  scale  its  appropriate  harmony  in  every  key. 

REG  LETS,  or  RigleTs,  in  Printing,  are  thin  slips  of  wood 
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exactly  planed  to  the  size  of  the  body  of  the  letter.  The  smaller 
sorts  arc  placed  between  the  lines  of  poetry,  and  both  those 
and  larger  arc  used  in  filling  up  short  pages,  in  forming  the 
whites  or  distances  between  the  lines  of  titles,  and  in  adjusting 
the  distances  of  the  pnges  in  the  chase,  so  as  to  form  register. 

REGRATOR,  or  Keorster,  in  Law,  formerly  signified  one 
who  bought  wholesale,  or  by  the  great,  and  sold  again  by  retail ; 
but  the  term  is  now  used  for  one  who  buys  any  wares  or  vic- 
tuals, and  sells  them  again  in  the  same  market  or  fair,  or  within 
five  miles  round  it. 

Rf.grator,  is  also  used  for  one  who  furbishes  up  old  move- 
ables to  make  them  pass  for  new.  And  masons  who  take  off 
the  outside  surface  of  hewn  stone,  in  order  to  whiten  it,  or  make 
it  look  fresh  again,  arc  said  to  regrate. 

REGRESSION.  See  Retrogression. 

REGULAR,  denotes  any  thing  that  is  agreeable  to  the  rules 
of  art ; thus  we  say  a regular  building,  verb,  &c.  A regular 
figure  in  Geometry  is  one  whose  sides,  and  consequently  angles, 
are  equal;  and  a regular  figuie  with  three  or  four  sides,  is  com- 
monly termed  an  equilateral  triangle  or  square,  as  all  others 
with  sides  are  railed  regular  polygons.  All  regular  figures  may 
be  inscribed  in  a circle.  A regular  solid,  called  also  a platonic 
body,  is  that  terminated  on  all  sides  by  regular  and  equal  planes, 
and  whose  solid  angles  arc  all  equal. 

Regular  Bodies,  arc  those  which  have  all  their  sides,  angles, 
and  faces,  similar  and  equal.  Of  these  there  are  only  five,  vis. 
the  Telraedo «,  contained  by  four  equilateral  triangles  ; 
the  fiexaedron,  or  rufre,  by  six  squares  ; 
the  Qctaedron,  by  eight  triangles  ; 
the  Dodecotdron , by  twelve  pentagons;  and 
tho  ieoioedron,  by  twenty  triangles. 

For  tho  properties  of  which  sec  the  several  articles;  see  also 
Hutton’s  **  Mensuration,"  sect.  2. 

REGULATING  Captain,  an  officer  whose  duty  it  is  to  exa- 
mine the  seamen  intended  for  the  navy,  whether  pressed  or 
volunteers. 

REGULATOR  of  a Watch,  the  small  spring  belonging  to 
the  balance,  serving  to  adjust  its  motions,  and  make  it  go  faster 
or  slower 

Regulator  of  Velocity,  in  Mechanics,  is  a contrivance  for 
' regulating  or  governing  the  motions  of  a mill,  or  other  rnachi- 
[ nery,  causing  the  motion  of  its  parts  to  preserve  an  equable 
j velocity,  under  all  the  variations  of  the  propelling  cause. 

REGULUS.  The  name  rcgulus  was  given  by  chemists  to 
! metallic  matters  when  separated  from  other  substances  by 
fusion. 

Reg  ulus,  a fixed  star  of  the  first  magnitude  in  the  constella- 
tion Leo  ; sometimes  called  Cor  Leonit,  or  Lion’s  Heart.  By 
the  Arabians  it  was  termed  Alhabor,  and  by  the  Chaldeans 
Kalbcleceid. 

REHEARING,  in  the  Court  of  Chancery,  is  a process  to 
which  either  party,  who  thinks  himself  aggrieved,  may  have 
recourse,  before  the  execution  of  a final  decree. 

REHEARSAL,  in  Music  and  the  Drama,  is  an  experiment 
on  some  composition  in  private,  that  the  actors  may  better 
understand  their  parts. 

REIGNING  Winds,  a name  given  to  the  winds  which 
nsually  prevail  on  any  particnlar  coast  or  region.  See  Wind. 

REIMBURSEMENT,  in  Commerce,  the  act  of  repaying 
what  monies  had  been  received  by  way  of  advance.  A person 
who  gives  a bill  of  exchange  in  payment,  is  to  reimburse  it,  if 
protested,  or  not  paid. 

REIN  DEER,  in  Zoology.  This  species  of  the  deer  kind  is 
generally  described  as  having  horns  ramose,  recurvated  round 
with  palmated  summits.  When  full-grown,  this  animal,  accord- 
ing to  Pennant,  is  four  feet  six  inches  high,  tbc  body  of  a some- 
what thick  and  square  form,  and  the  legs  shorter  than  those  of 
tbc  common  stag-  Tbc  general  colour  is  brown  above  and 
white  beneath,  but  advanciug  in  age  it  frequently  becomes  of  a 
greyish  white,  and  sometimes  almost  black.  Both  sexes  are  fur- 
nished with  horns  ; those  of  the  male  are  much  larger  and  longer 
than  those  of  the  female.  To  tho  Laplander  this  animal  is  con- 
sidered as  the  common  substitute  of  the  horse,  the  cow,  the 
sheep,  and  the  goat.  The  milk  furnishes  cheese,  the  flesh  food, 
the  skin  clothing,  the  tendons  bow-strings,  and,  when  split, 
thread,  the  horns  glue,  and  die  bones  spoons.  A Laplander 
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is  sometimes  possessed  of  a thousand  deer.  Their  chief  food  is 
a species  of  mojs,  which  covers  vast  tracts  of  the  northern 
region*.  This  they  find  in  abnndsnce  during  the  summer,  but 
in  winter  their  fodder  is  scarce,  and  then  the  greatest  care  and 
attention  arc  required  for  their  support.  Trained  when  young 
to  draw  the  sledge,  their  services  are  of  the  utmost  importance 
when  grown  to  maturity.  They  will  then  proceed  about  thirty 
miles  per  day  without  sustaining  any  injury,  and  snruolinics, 
when  pressed,  from  fifty  to  sixty  ; bat  such  journeys  generally 
prove  fatal  to  the  animal.  The  rein  deer  is  a native  of  the  north- 
ern regions.  In  Europe  its  chief  residence  is  Norway  and 
Lapland.  In  Asia,  Siberia  and  Kamtxchatkn.  In  America, 
Greenland  and  the  neighbourhood  of  Hudson's  Hay,  but  it  is  | 
rarely  found  to  the  south  of  Canada.  A few  years  since  an 
attempt  was  made  to  introduce  the  breed  into  this  country,  but 
success  did  not  equal  expectation.  The  common  deer  arc  more 
preserved  in  England  than  in  any  other  country.  They  are  said 
to  have  been  first  introduced  into  Scotland  from  Norway  by 
Janies  I.  and  from  thence  into  Smith  Britain.  They  now 
abound  in  almost  every  county.  Of  these  animals,  under  the 
generic  term  Cervus,  there  arc  many  species,  differing  from  each 
other  in  habit  and  appearance,  the  particulars  of  which  may  be 
found  in  works  on  natural  history. 

REINHOLD,  Eavsutrs,  an  eminent  German  mathematician 
and  astronomer,  was  born  in  Upper  Saxony  in  1511,  and  died 
in  1553,  in  his  42nd  year.  Reinbold  was  author  of  several 
works,  of  which  only  the  four  following  were  published,  viz. 
I.  Theorise  now  Planetarum  G.  Purbachii,  flvo.  1542,  and  again 
in  1680.  2.  Ptolemy’s  Almagest,  the  first  book  in  Greek,  with 
a Latin  version  and  Scholia.  8vo.  1541).  3.  Protenic«e  Tabula 
Cirlcstium  Mutuum,  4!o.  1551  ; 2nd  edition  in  1571  ; 3d,  1585. 
4.  Primus  Liber  Tnhularum  Directionum,  or  Table*  of  Tan- 
gents to  every  minute  of  the  quadrant.  And  new  Tables  of 
Climates,  Parallels,  and  Shadows,  with  an  Appendix,  contoining 
the  second  book  of  the  Canon  of  Directions,  in  4u».  1554.  Be- 
sides these  works,  Ucinhold  was  author  of  several  others,  which 
were  never  published. 

REINS,  in  Anatomy,  the  kidney s : in  Horsemanship,  long 
leathers  fastened  to  the  bit  of  the  bridle,  by  which  the  horse  is 
kept  in  subjection. 

REINSURANCE,  in  Commerce,  a contract  by  which  the 
first  insurer  relieves  himself  from  the  risks  lie  had  undertaken, 
and  devolves  them  upon  other  under*  liters,  called  rc-insurtrn. 

REITERATION,  the  art  of  repeating  a thing,  or  doing  it  a 
second  time. 

REJOINDER,  in  Law,  is  the  defendant**  answer  to  the  plain- 
tiff* s replication  or  reply. 

REJOINTING,  in  Architecture,  the  filling  up  of  joints  of  the 
stone  in  old  buildiugs,  when  worn  by  time,  and  the  action  of 
the  elements. 

RELAPSE,  in  Medicine,  the  return  of  a disease  when  its 
virulence  appeared  to  have  been  subdued,  and  ibo  patient  was 
regaining  health. 

RELATION,  in  Philosophy,  the  mutual  respect  of  two  things, 
nr  what  each  is  in  regard  tollie  other.  Hence,  relation  may  bo 
moral,  physical,  or  ideal ; but  some  comparison  or  affinity  is 
always  implied  in  that  which  has  only  a relative  existence. 

Hkmtios,  in  Kindred,  denotes  degrees  of  consanguinity. 
In  Grammar,  relation  is  the  correspondence  which  words  have 
with  one  another  in  construction.  In  Logic,  it  is  an  accident 
of  substance,  accounted  one  of  the  leu  categories,  or  predica- 
ments. 

Relation,  in  Mathematics,  is  the  same  ns  Ratio,  though 
we  sometimes  use  it  in  a more  general  sense,  indicating  any 
dependence  of  one  quantity  upon  another. 

RELAXATION,  in  Law.  See  Release. 

RELAY,  a fresh  equipage,  horse.  Icc.  sent  before,  or  ap- 
pointed to  be  ready  for  a traveller  on  bis  arrival,  to  make  the 
greater  expedition  in  his  journey. 

RELEASE,  in  Law,  is  an  instrument  in  writing,  by  which 
estates,  rights,  titles,  entries,  actions,  and  other  things,  arc  ex- 
tinguished and  discharged  ; and  sometimes  transferred,  abridg- 
ed, or  enlarged  : and  in  general,  it  is  to  signify  a person's  giving 
up  or  discharging  the  right  or  action  he  lias,  or  claims  to  have, 
against  another,  or  his  lands.  See.  A release  may  he  either  in 
fact  or  in  law  ; a release  in  fact  is  where  it  is  expressly  declared 


by  the  very  words,  as  the  act  and  deed  of  the  party;  and  a 
release  in  law,  is  that  which  acquits  by  way  of  consequence,  as 
where  a female  creditor  takes  the  debtor  to  be  her  husband. 

RELEGATION,  a kind  of  exile  or  banishment,  by  which  an 
obnoxious  person  is  commanded  to  retire  to  a certain  place 
prescribed,  and  to  remain  until  recalled  or  removed. 

RELICS,  in  the  Romish  church,  are  the  remains  of  some 
body,  clothes,  or  furniture,  said  to  have  belonged  to  a saint  or 
martyr,  devoutly  preserved  in  honour  of  his  memory,  and  car- 
ried in  procession,  kissed,  and  venerated.  To  these  relics 
superstition  has  attached  miraculous  powers,  and  in  this  tnum- 
rorrv  that  church  has  carried  on  a profitable  trade  for  many 
onto  rift. 

Relict,  in  Law.  Set  Widow. 

RELIEF,  in  Law,  a certain  sum  of  money  which  the  tenant 
holding  by  knight’s  service,  grand  sergeaotry,  or  other  tennre, 
and  bring  at  full  age  at  the  death  of  his  ancestor,  paid  to  his 
lord  at  his  entrance. 

RELIEVE,  in  Military  language,  is  to  take  the  place  of 
another. 

Relieve,  in  Chancery,  denotes  an  order  sued  out  for  the 
dissolving  of  contracts,  and  other  acts  done,  on  account  of  their 
being  unreasonable,  prejudicial,  or  grievous. 

RELIEVING  Tackles,  two  strong  tackles,  furnished  each 
with  guys  and  pendants,  which,  passing  under  the  ship’s  bot- 
tom to  the  opposite  side,  are  attached  to  the  lower  gun-ports ; 
the  tackles  being  hooked  to  the  wharf  or  pontoon,  by  which  the 
vessel  is  careened.  They  are  used  to  prevent  a ship  from 
overturning  on  tbc  careen,  and  to  assist  in  bringing  her  upright 
after  that  operation  is  finished.  Relieving  Tackle t , arc  also 
those  w hich  are  Occasionally  honked  to  the  tiller  in  bad  wea- 
ther or  in  action,  when  the  wheel  or  tiller-rope  is  broken  or 
shot  away.  Relieving  Tackle , is  also  a name  sometimes  given 
to  the  train-tackle  of  a gun  carriage. 

RELIEVO,  or  Relief,  are  terms  applied  to  that  mode  of 
working  in  sculpture  by  which  figures  arc  made  to  project  from 
(be  ground  or  body  on  which  they  are  formed,  and  to  which 
they  remain  attached.  The  same  term  is  used,  whether  the 
figure  is  cut  with  the  chisel,  modelled  in  clay,  or  cut  in  metal  or 
plaister.  There  are  three  kinds  of  relievo ; Alto-relievo,  or 
nigh  relief,  when  the  figures  are  so  prominent  from  the  ground 
that  merely  a small  part  of  them  remains  attached  to  it.  Mez- 
zo-relicvo,  or  half  relief,  when  oae  half  of  the  figure  rises  from 
the  ground,  in  such  a manner  that  the  figure  appears  divided 
by  it.  Basso-relievo,  or  bas  relief  (low  relief),  when  the  work 
is  raised  but  little  from  the  ground,  as  in  medals,  and  generally 
in  friezes  and  other  ornamented  parts  of  buildings.  Bas-relief 
is  the  comprehensive  term  by  which  all  works  in  relievo  arc 
denominated  indiscriminately.  See  Sct'LPTrftE. 

RELIGION,  is  that  worship  or  homage  which  is  due  to  God 
considered  as  Creator  and  Preserver,  and,  with  Christians,  as 
Redeemer  of  the  world.  The  foundation  of  all  religion  is,  that 
there  is  a God,  and  that  for  his  infinite  perfections  and  innu- 
merable favours  he  requites  some  acknowledgment  and  ser- 
vice from  his  creatures.  Henco  religion  necessarily  supposes 
some  intercourse  between  God  and  Man.  Religion  has  been 
divided  into  two  branches,  natural  and  revealed.  The  existence 
of  the  former  has  been  disputed,  and  the  latter  has  been  sub- 
ject to  an  endless  diversity  of  interpretations.  Thu  thirty-nine 
articles  of  the  established  church  of  England  are  presumed  to 
include  tbc  essentials  of  Christianity,  ana  seditious  words  spo- 
ken in  derogation  of  its  truth  are  indictable  as  tending  to  a 
breach  of  the  peace.  I Haw.  7. 

RHLIQUA,  in  Natural  History,  a term  used  to  express  the 
fossil  remains  of  various  animal,  vegetable,  and  other  sub- 
stances, found  in  a state  of  petrifaction,  in  different  parts  of  the 
earth.  Mr.  Martin  divides  them  into  five  classes,  namely,  fos- 
sil remains  of  animal*  or  plants,  earths,  salts,  inflammable 
substances,  and  metallic  substances.  Of  these,  the  history  is 
both  curious  and  interesting. 

RKLIQU-C,  in  Antiquity,  the  ashes  and  hones  of  the  dead, 
which  remain  after  the  body  had  been  burnt.  These  were 
carefully  gathered  up,  and  put  into  urns,  and  afterwards 
deposited  in  tombs. 

RELIQUARY,  a shrine  or  casket  in  which  the  relics  of  saints 
arc  kept. 
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KELL,  the  English  name  of  the  white-bellied  mouse,  with  a 
blackish  hack  and  a long  tail. 

REMAINDER,  that  which  arises  by  subtracting  one  quantity 
front  another. 

Remainder,  in  Law,  is  an  estate  limited  in  lands,  tene- 
ments, or  rents,  to  be  enjoyed  alter  the  expiration  of  another 
particular  estate.  As  if  a man  seised  in  fee-simple  grant  lands 
to  one  for  twenty  years,  and,  after  the  determination  of  the 
said  term,  then  to  another,  and  his  heirs  for  ever;  here  the  for- 
mer is  tenant  in  years,  remainder  to  the  latter  in  fee.  Both 
interests  are,  iu  fact,  only  one  estate;  the  present  term  of 
ears,  and  the  remainder  afterwards,  when  added  together, 
eing  equal  only  to  one  estate  in  fee.  When  the  remain- 
der is  limited  in  a will,  it  is  sometimes  called  an  executory 
devise.  This  is  not  strictly  a remainder,  but  something  in 
nature  of  a remainder,  which,  though  informal  and  bad,  as 
such,  is  held  good  as  an  executory  devise.  The  doctrine  of 
remainders  is  very  abstruse,  chiefly  from  the  difficulty  of  ascer- 
taining from  the  form  of  the  deed  or  will  by  which  it  is  created, 
whether  or  not  the  remainder  is  contingent,  and  liable  to  be 
defeated.  Where  a remainder  is  limited  after  an  estate  tail, 
the  tenant  in  tail  can  at  all  limes,  by  snflering  a recovery,  defeat 
the  remainder,  and  get  possession  of  the  fee.  This  is  called 
docking  the  entail,  and  it  is  allowed  for  the  purpose  of  preventing 
limitations  in  perpetuity.  For,  otherwise,  men  of  large  landed 
estates  would  bo  enabled  to  tic  np  the  inheritance  so  strictly  by 
will,  that  in  a few  years  all  the  landed  property  in  the  kingdom 
would  be  vested  for  ever  in  certain  families,  and  that  circula- 
tion of  wealth,  which  is  the  great  spur  to  industry,  would  he 
wholly  at  an  end. 

REMANCIPATION  was  a form  of  divorce  among  the 
Romans,  which  was  connected  with  some  curious  formalities. 

REMEDY,  in  Law,  is  the  action  or  means  given  by  law  for 
the  recovery  of  any  supposed  right. 

Remf.dy,  in  Medicine,  is  any  physical  agent  by  which  a 
disease  may  l»e  alleviated  or  cured. 

REMEMBRANCERS,  anciently  called  clerks  of  the  remem- 
brance, certain  officers  in  the  exchequer,  whereof  three  are  dis- 
tinguished by  the  names  of  the  king's  remembrancer,  the  lord 
treasurer’s  remembrancer,  and  remembrancer  of  the  first  fruits. 

REMINISCENCE,  is  that  power  of  the  mind  by  which  it 
recals  things  which  had  been  forgotten.  In  this  respect  it 
differs  from  memory  with  uninterrupted  remembrance,  while 
reminisisccuce  allows  intervals  of  forgetfulness.  The  ancient 
Platonists  were  of  opinion,  that  all  learning,  knowledge,  and 
invention,  consisted  in  the  recollection  of  notices  which  had 
been  in  the  sool  prior  to  its  anion  with  the  body. 

REMISSION,  io  Law,  is  the  pardon  of  a crime.  In  Medi- 
cine, it  is  the  abatement  of  a disorder,  w hich  returns  again  aftrr 
an  interval.  In  Phjsick,  it  is  the  diminution  of  tho  power  or 
efficacy  of  any  quality. 

REMIT,  in  Commerce.  To  remit  a sum  of  money,  bill,  or  the 
like,  is  to  send  tho  sum  of  money,  Site. 

REMITTER,  in  Law,  is  where  one  that  has  a right  to  lands, 
but  is  out  of  possession,  has  afterwards  the  freehold  cast  upon 
him  by  some  subsequent  defective  title,  and  enters  by  virtue  of 
that  title. 

REMONSTRANCE,  an  expostulation,  or  bumble  supplica- 
tion, presented  to  the  king,  or  other  superior,  praying  him  to 
reflect  on  the  inconveniences  of  specific  edicts  or  measures.  It 
also  Implies  a gentle  reproof,  hut  touched  in  a delicate  manner. 

REMONSTRANTS,  a title  given  to  the  Arminians,  in  conse. 
quenco  of  their  remonstrance  in  1610,  to  the  states  of  Holland, 
against  the  synod  of  Dort,  in  which  their  principles  were  con- 
demned. 

REMOTER,  in  Law,  is  where  a suit  is  removed  or  taken  out 
of  one  court  into  another;  and  is  the  opposite  of  remanding  a 
cause,  or  sending  it  back  into  (he  same  court  whence  it  was  first 
called. 

RENCOUNTER,  the  encounter  of  two  small  bodies  de- 
tached from  the  main  army  ; also  a combat  between  two  indi- 
viduals. distinct  from  a duel,  being  without  premeditation. 

RENDER,  in  Law,  a term  used  in  the  levying  of  a fine. 

RENDERING,  is  usually  expressed  of  a complicated  tacklo, 
laniard,  or  lashing,  when  the  effect  of  the  pow  er  applied  is  com- 
municated with  facility  to  all  the  parts  without  being  inlcr- 


rupted.  It  is  therefore  used  in  contradistinction  to  jamming 
or  sticking  fast. 

RENDEZVOUS,  the  port  or  place  of  destination,  where  the 
several  ships  of  a Ucct  or  squadron  are  appointed  to  join  com- 
pany, or  to  rejoin  in  case  of  separation. 

Rendezvous,  a name  given  to  any  house  where  a press- 
gang  resides,  and  volunteers  are  invited  to  enter  into  the  navy. 
Also,  a place  appointed  to  meet  in,  at  a certain  day  and  hour. 

RENDLINO  CfKi),  in  rural  economy,  a term  used  to  signify 
the  broken  curd  in  chccsc-inaking. 

RENEGATE,  a person  who  lias  apostatized  from  the  Chris- 
tian faith,  and  embraced  some  other  mode  of  religion,  particu- 
larly Mahometanism. 

RKNITENCY,  in  Philosophy,  is  that  forco  in  solid  bodies, 
by  which  they  resist  the  impulse  of  other  bodies,  or  rc-act  as 
much  as  they  are  acted  upon. 

RENNET,  in  rural  economy,  a terra  applied  to  the  coagulum 
for  making  cheese.  It  is  prepared  from  the  bag,  uiaw,  or 
stomach  of  the  young  calf,  by  a salt  pickle.  The  preparations 
are  various ; but  in  the  making  of  cheese  much  depends  upon 
having  a good  sweet  rennet. 

RENT,  is  a certain  profit  issuing  yearly  out  of  lands  and  te- 
nements corporeal.  There  are  at  common  law  three  kinds  of  rents; 
rent  service,  rent  charge,  and  rent  seek,  or  rack  rent:  Rent  ser- 
vice is  where  the  tenant  holds  his  land  of  his  lord  by  fealty  and 
certain  rent ; or  by  homage,  fealty,  and  certaiu  rent ; or  by  other 
service  and  certain  rent ; and  it  is  called  a rent  service  because 
it  has  some  corporeal  service  incident  to  it,  which  at  least  is 
fealty.  Rent  charge  is  so  called  because  the  land  for  payment 
of  it  is  charged  with  n distress.  Kent  seek,  or  rack  rent,  is 
w here  the  land  is  granted  without  any  danse  of  distress  for  the 
same.  The  time  for  payment  of  rent,  and  consequently  for  a 
demand,  is  such  a convenient  lime  before  the  sun-setting  of  the 
last  day,  as  will  be  sufficient  to  have  the  money  counted  ; but 
if  the  tenant  meets  the  lessor  on  the  laud  at  any  time  of  the 
last  day  of  payment,  and  tenders  the  rent,  that  is  sufficient  ten- 
der. because  the  money  is  to  be  paid  indefinitely  on  that  day, 
and  therefore  tenders  on  that  day  is  sufficient. 

RENTAL,  a roll  in  which  the  rents  of  a manor  aro  entered, 
and  from  w hich  they  are  collected,  and  the  amount  is  ascer- 
tained. 

REPAIR,  the  operation  of  repairing  any  injuries,  or  supply- 
ing any  deficiencies,  which  a ship  may  suffer  from  age,  battle, 
storm,  accident,  See.  Tho  repair  is  necessarily  greater  or 
smaller  in  proportion  to  the  loss  which  the  vessel  has  sus- 
tained. Accordingly  a suitable  number  of  the  timbers,  beams. 
I or  planks,  or  n sufficient  part  of  either,  are  removed,  and  new 
; pieces  fixed  in  their  places.  The  whole  is  completed  by  bream- 
ing, caulking,  and  paying  the  body  with  a new  composition  of 
stuff.  See  Breaming.  &c. 

REPARTEE,  a ready  smart  reply,  especially  in  matters  of 
wit,  humour,  or  raillery. 

REPEALING,  in  Law,  the  revoking  or  annulling  of  any 
statute,  deed,  &c. ; but  no  act  of  parliament  can  be  repealed  in 
the  same  session  in  which  it  was  made. 

Repeating  Mechanitm,  in  Horology,  is  a mechanical  con- 
trivance, by  which  a clock  or  watch  is  made  to  repeat  the  hours 
and  quarters  of  existing  time,  so  that  a person  in  the  dark,  or 
in  bed.  may  know  the  time  by  night,  as  well  as  by  day.  Bar- 
low.  a cluck-maker  of  London,  in  I67C,  had  the  honour  of  this 
invention. 

REPEAT  Signals.  To.  is  to  make  Ibc  same  signnl  with  the 
admiral,  in  oidcr  to  its  being  more  readily  distinguished  at  a 
distance,  or  through  smoke,  &c.  To  Repeat  a Signal,  some- 
times implies  to  repent  a signal  over  again,  on  acooont  of  its 
not  having  been  attended  to  the  first  time.  The  repeat  is 
usually  accompanied  with  a gun. 

REPEATING-SHIP,  is  a vessel  (usually  a frigate)  ap- 
I pointed  to  attend  each  admiral  in  a fleet,  and  to  repeat  every 
signal  he  makes,  with  which  she  immediately  sails  the  whole 
length  of  the  fleet  or  squadron,  if  the  signal  is  general,  or  to  the 
ship  for  which  it  is  intended,  if  particular,  nud  then  returns  to 
her  station  near  the  admiral's  ship. 

REPELLENT  Medicines,  are  those  which  prevent  such  an 
alllux  of  fluids  to  any  part  as  would  exche  tumor  or  inflamma- 
tion, or  to  diminish  that  already  produced. 
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REPELLING  Power,  in  Phytic*,  is  a power  or  faculty  I 
residing:  in,  and  exerted  by,  the  minute  particle*  of  natural  . 
bodies,  bv  which  they  mutually  recede  from  each  other. 

REPERCUSSION.  See  Reflection. 

REPERTORY,  a place  in  which  tilings  are  orderly  disposed, 
ao  as  easily  to  he  found  when  wanted.  Hence,  indices  of 
bonks  are  repertories. 

REPBTBND,  in  Arithmetic,  denotes  that  part  of  an  infinite 
decimal  which  is  continually  repeated  ad  infinitum,  and  is  other-  I 
wise  called  a circulate. 

REPETITION,  in  Music,  denotes  a reiterating  or  playing 
orcr  again  the  same  part  of  a composition,  whether  it  is  a w hole- 
strain,  part  of  a strain,  or  double  strain.  See. 

RtPtTiTioN,  in  Rhetoric,  a figure  which  gracefully  and  cm- 
phatically  repeats  either  the  same  word,  or  the  same  sense  in 
different  words. 

REPLANTING,  in  Gardening,  the  act  of  planting  trees, 
shrubs,  or  flowers,  a second  time.  Many  plants  require  this 
process,  to  prevent  them  from  degenerating. 

REPLEADER.  Whenever  a replcndcr  is  granted,  the  plead- 
ings must  begin  de  novo  at  that  stage  of  them,  whether  it  is  the 
->lea,  replication,  rejoinder,  or  whatever  else,  wherein  there 
ippears  to  have  been  the  first  default  or  deviation  from  the 
, cgular  course. 

REPLEGIARE.  a writ  brought  by  one  whose  cattle  are 
distrained  and  put  in  pound  by  another,  upon  security  given 
the  sheriff  to  pursue  or  answer  tko  action  at  law,  against  the 
distrainor. 

ftEPLETION,  in  the  Canon  Law,  is  where  the  revenue  of  a 
benefice  is  sufficient  to  fill  or  occupy  the  whole  right  of  the 
graduate  who  holds  it.  Where  there  is  repletion,  the  party  can 
demand  no  more  by  virtue  of  his  degrees. 

REPLEVIN,  in  Law,  is  a writ  by  him  who  has  cattle  or 
other  goods  distrained  by  another,  for  any  cause.  If  be  wishes 
to  dispute  the  propriety  of  the  distress,  he  sues  this  writ,  and 
upon  putting  in  surety  to  the  sheriff,  that  upon  delivery  of  the 
thing  distrained,  he  will  prosecute  the  action  against  the  dis- 
trainer, tbo  cattle  or  goods  are  delivered  back,  and  are  said  to 
be  replevied.  In  this  writ,  or  action,  both  the  plaintiff  and  de- 
fendant are  called  actors;  the  one,  that  is  the  plaintiff  suing  lor 
damages,  and  the  defendant,  who  is  also  called  avowant,  to  have 
a ret  rn  of  the  goods  or  cattle.  If  the  replevin  be  determined 
for  the  plaintiff,  namely,  that  the  distress  was  wrongfully  taken, 
he  has  already  got  his  goods  back  into  his  own  possession,  and 
shall  keep  them,  and  recover  damages.  Rut  if  the  defendant 
prevail,  by  the  default  or  non-suit  of  the  plaintiff,  then  he  shall 
have  a writ  de  returno  habendo,  or  to  have  a return,  whereby 
the  chattels  which  were  distrained  and  then  replevied,  air 
returned  again  into  his  custody,  to  be  sold,  or  otherwise  disposed 
of,  as  if  no  replevin  had  been  made.  If  the  distress  were  for 
damage  feasant,  that  is,  for  cattle  breaking  through  fences,  and 
coming  upon  the  land  of  tbo  party,  the  distrainer  may  keep  the 
goods  so  returned,  until  tender  shall  bo  made  of  sufficient 
amends. 

REPLICATION,  in  Logic.'fhe  assuming  or  using  the  same 
term  twico  in  the  same  proposition. 

Replication,  an  exception  or  answer  of  the  plaintiff  in  a 
suit  to  the  defendant's  plea;  and  is  also  that  which  the  com- 
plainant replies  to  the  defendant's  answer  in  chancery,  &c. 

REPORT,  in  Law,  is  a public  relation  of  cases  judiciously 
argued,  debated,  resolved,  or  adjudged,  in  any  of  the  king's 
courts  of'justice,  with  the  causes  and  reasons  of  the  same,  as 
delivered  by  the  judges. 

REPOSE,  in  Painting,  certain  masses  or  large  assemblages 
of  light  ami  shade,  which  being  well  conducted,  prevent  the 
confusion  of  objects  and  figures,  by  engaging  and  fixing  the  eye.  I 
so  that  it  cannot  attend  to  the  other  parts  of  the  painting  for 
some  time;  and  thus  leading  it  to  consider  the  several  groups, 
gradually  proceeding  from  stage  to  stage. 

Repose,  Angle  of , an  angle  of  3 tfi, 

REPOSITORY,  a storehouse,  or  place  where  things  are  laid 
up  or  kept, 

REPRIMAND,  a sharp  authoritative  reproof.  In  military 
discipline  a reprimand  is  deemed  a severe  ponlshment. 

REPRESENTATION.  There  is  a heir  by  representation, 
where  the  father  dies  in  the  life  of  the  grandfather,  leaving  a 


son,  who  shall  inherit  the  ginudfntlicr's  estate,  before  the 
father's  brother.  Ac. 

REPRESENTATIVE,  one  who  personates  or  supplies  th^ 
place  of  another,  and  is  invested  with  his  right  and  authority. 
The  Commons  are  presumed  to  he  the  representatives  of  tlto 
people  in  parliament. 

REPRIEVE,  to  suspend  a prisoner  from  the  execution  and 
prom-ding  of  the  law  nt  the  time. 

REPRISAL,  or  Reprise,  is  the  retaking  a vrssel  from  the 
enemy  soon  after  the  first  caplure,  or  at  least  before  she  has 
arrived  in  any  neutral  or  hostile  port.  If  a vessel  thus  retaken, 
has  been  twenty-four  hours  in  the  possession  of  the  enemy,  she 
is  denned  a law  ful  prise  ; but  if  retaken  within  that  time,  ahe 
is  to  be  wholly  restored  to  the  owner,  upon  his  allow  ing  onc- 
third  of  her  value  for  salvage  to  the  recaptors.  Also,  if  a ves- 
sel has,  from  any  cause,  been  abandoned  by  the  enemy  before 
lie  has  taken  her  into  any  port,  she  is  to  be  restored  to  the 
oririnnl  proprietor. 

REPRISE,  or  Rephizf,  at  sea.  is  a merchant  ship  which, 
after  its  being  taken  by  a corsair,  privateer,  or  other  enemy,  is 
retaken  by  the  opposite  party . If  a vessel  thus  retaken  has 
been  twenty-four  hours  in  the  hands  of  the  enemy,  it  is  deemed 
a lawful  prize;  but  if  it  be  retaken  within  that  time,  it  is  to  be 
restored  to  the  proprietors,  with  every  thing  therein,  upon  his 
allowing  one-third  to  the  vrssel  who  made  the  reprise.  Also,  if 
the  reprise  has  hern  abandoned  by  the  enemy,  either  in  a tem- 
pest or  any  other  cause,  before  it  has  been  led  Into  any  port,  it 
is  to  he  restored  to  the  proprietor. 

REPRODUCTION,  is  usually  understood  to  mean  the  res- 
toration of  a thing  before  existing,  and  since  destroyed.  It  if 
very  well  known  that  trers  and  plants  may  be  raised  from  slips 
and  cuttings  ; and  sonic  late  observations  have  shewn  that  there 
arc  some  animals  which  have  the  same  property.  The  polype 
{See  Hydra)  was  the  first  instance  we  had  of  this  kind  ; but  we 
had  scarcely  time  to  wonder  at  the  discovery  M.  Trcmbley  had 
made,  when  M.  Honett  discovered  the  same  property  in  a spe- 
cies of  water-worm.  Among  the  plants  which  may  lie  raised 
from  cuttings,  there  are  some  which  seem  to  possess  this  quality 
in  so  eminent  a degree,  that  the  smallest  portion  of  them  will 
become  a complete  tree  again.  A twig  of  willow,  poplar,  and 
many  other  trees,  being  planted  in  the  earth,  lakes  root,  and 
! becomes  a tree,  every  branch  of  which  will  in  the  same  manner 
produce  other  trees.  The  case  is  the  same  with  these  worms ; 
they  are  cut  to  pieces,  and  each  separate  piece  becomes  a perfect 
'animal:  and  each  of  these  may  he  again  cut  into  a number  of 
pieces,  each  of  which  will  in  the  same  manner  produce  an 
animal.  The  reproductions  of  several  parts  of  lobsters,  crabs,  &c. 
is  one  of  the  greatest  curiosities  in  natural  history.  It  seems 
indeed  inconsistent  with  the  modern  system  of  generation, 
which  supposes  the  animal  to  be  wholly  formed  in  the  egg, 
that,  in  lieu  of  an  orgnnical  part  of  an  animal  cut  off,  another 
should  arise  perfectly  it:  tho  fact,  however,  is  too  well  attested 
to  be  denied. 

REPT1LIA,  in  Natural  History,  an  order  of  Amphibia,  the 
character  of  which  is,  that  they  breathe  through  the  mouth, 
have  fret,  and  flat  naked  ears  without  auricles.  There  arc  five 
genera;  viz.  Draco,  Siren,  Laceria,  Tertudo,  Rana. 

REPUBLIC,  a popular  state  or  government;  or  a nation 
where  the  body  or  only  a part  of  the  people  have  the  govern- 
ment in  their  own  hands.  When  the  supreme  power  is  pos- 
sessed by  all  the  body,  it  is  called  a democracy  ; when  it  is  lodg- 
ed in  a part  of  the  people,  it  is  called  an  aristocracy. 

REPULSION,  in  Physics,  that  properly  in  bodies,  whereby, 
if  they  are  placed  just  beyond  the  spheres  of  each  other's  attrac- 
tion of  cohesion,  they  mutually  recede  and  fly  off.  Thus,  if  any 
i oily  snbstancc  lighter  than  water,  be  placed  upon  its  surface,  or 
if  a piece  of  iron  be  laid  upon  mercury,  the  surface  of  the  fluid 
will  he  depressed  about  the  body  which  is  laid  on  it:  this  de- 
pression is  manifestly  occasioned  by  a repelling  power  in  the 
bodies,  which  prevents  the  approach  of  the  fluid  towards  them, 
llut  it  is  possible,  in  some  cases,  to  press  or  force  the  repelling 
bodies  into  the  sphere  of  each  other’s  attraction ; and  then  (bey 
will  mutually  tend  toward  each  other,  as  when  wc  mix  oil  and 
\ water  till  they  are  incorporated.  Dr.  Knight  defines  repulsion 
to  he  that  cause  which  makes  bodies  mutually  endeavour  to 
recede  from  each  other  with  different  forces  at  different  times  ; 
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And  that  such  a cause  exists  in  nature,  lie  thinks  evident  for  the  | 
following  reasons : 1 . Because  all  bodies  arc  electrical,  or  capa- 
blc  of  being  made  so  ; and  it  is  well  known  that  electrical  bo- 
dies both  attract  and  repel.  2.  Both  attraction  and  repulsion 
are  very  conspicuous  in  all  magnetical  bodies.  3.  Sir  Isaac 
Ncwlcn  has  shewn  from  experience,  that  the  surface  of  two 
convex  glasses  repel  each  other.  4.  The  same  great  philoso- 
pher has  explained  tho  elasticity  of  the  air,  by  supposing  its 
particles  mutually  to  repel  each  other.  3.  The  particles  of  light 
are  in  part  at  least  repelled  from  tbe  surfaces  of  all  bodies.  0. 
Lastly,  it  seems  highly  prohahle  that  the  particles  of  light  mu- 
tually repel  each  other,  as  well  ns  the  particles  of  air.  Dr. 
Knight  also  ascribes  the  cause  of  repulsion,  as  well  as  that  of 
attraetion,  to  tbe  immediate  effect  of  God's  will ; and  as  attrac- 
tion and  repulsion  are  contraries,  and  consequently  cannot  at 
the  same  time  belong  to  the  same  substance,  the  doctor  supposes 
there  arc  In  nature  two  kinds  of  matter,  one  attracting,  the  other 
repelling;  and  that  those  particles  of  matter  which  repel  each 
other,  are  subject  to  the  general  law  of  attraction  in  respect  of 
other  matter.  A repellent  matter  being  thus  supposed,  equally 
dispersed  through  the  universo;  he  attempts  to  account  for 
many  natural  phenomena  by  this  means.  He  thinks  light  con- 
sists of  this  repellent  matter  pat  into  violent  vibrations  by  the 
repellent  corpuscles  which  compose  the  atmosphere  of  the  sun 
and  stars ; and  that,  therefore,  we  have  no  reason  to  believe 
they  arc  gulfs  of  tire,  but.  liko  the  rest  of  the  heavenly  bodies, 
inhabitable  worlds.  Front  the  same  principles  he  attempts  to  ex- 
plain the  nature  of  lire  and  heat,  the  various  phenomena  of  the 
magnet,  and  the  cause  of  the  variation  of  the  needle;  and, 
indeed,  it  is  difficult,  if  not  impossible,  by  the  doctrine  of  attrac- 
tion alone,  to  account  for  all  the  phenomena  observable  in  expe- 
riments made  with  magnets,  which  may  he  solved  by  admitting 
ibis  doctrine  of  a repellent  fluid  ; but  whether  it  will  be  suffi- 
cient to  account  for  all  the  particular  phenomena  of  nature, 
which  it  the  proper  test  of  an  hypothesis,  time  and  experience 
atone  must  determine.  The  doctor  also  endeavours  to  shew 
that  the  attractions  of  cohesion,  gravity,  and  magnetism,  are  tho 
same,  and  that  by  Ihoso  two  active  principles,  viz.  attraction 
and  repulsion,  all  the  phenomena  of  nature  may  he  explained; 
but  as  bis  ingenious  treatise  on  tbe  subject  is  laid  down  in  a 
series  of  propositions  connected  together,  it  would  be  impossi- 
ble to  do  justice  to  his  arguments  without  transcribing  tho 
whole  ; we  shall  therefore  refer  the  curious  reader  to  the  book 
itself.  According  to  Gravesaml  and  others,  when  light  is  re* 
flirted  from  a polished  spherical  surface,  the  particles  of  light 
do  not  strike  upon  the  solid  parts,  and  so  rebound  from  them  ; 
hut  arc  repelled  from  the  surface  at  a small  distance  before  they 
touch  it.  by  a power  extended  over  such  polished  surface. 

REQUESTS,  Court  of.  an  ancient  court  of  equity  instituted 
about  the  nineteenth  year  of  Henry  VIT. 

REQUIEM,  n mass  sung  in  the  Romish  church  for  the  rest  of 
the  soul  of  the  deceased. 

RESCRIPT,  an  answer  delivered  by  an  emperor  or  pope, 
when  consulted  by  particular  persons,  on  some  difficult  ques- 
tion, or  point  of  law,  to  serve  as  a decision  thereof. 

RESCUE,  or  Rescous,  is  the  forcibly  freeing  another  from  an 
arrest,  or  some  legal  commitment ; which  being  a high  offence, 
subjects  the  offender  not  only  to  an  action  at  the  suit  of  the  party 
injured,  but  likewise  to  tine  and  imprisonment  at  the  suit  of  the 
king. 

RESERVE.  Body  or.  or  corps  <te  reterre,  in  Military  Affairs, 
tbe  third  or  Inst  line  of  an  army  drawn  up  for  battle. 

RESERVOIR,  a large  pond  or  enclosure  of  water,  artificially 
made,  in  order  to  collect  and  retain  it  for  the  use  of  canals, 
mills,  and  occasional  streams-  Reservoirs  are  applied  to  various 
other  purposes  in  agriculture  and  domestic  economy. 

RESIDENCE,  in  an  ecclesiastical  sense,  is  tbe  continuance 
of  a person  or  vicar  on  his  benefice. 

RESIDUAL  Analysis,  a branch  of  analysis  invented  by 
Landen,  and  applied  by  him  to  the  solution  of  those  prob- 
lems which  arc  more  generally  solved  by  the  doctrine  of  flux- 
ions.  This  method  was  called  the  residual  analysis,  because 
in  all  cases  where  it  is  made  use  of,  the  conclusions  arc  obtain- 
ed by  means  of  residunl  quantities.  In  this  analysis  a geome- 
trical or  physical  problem  is  reduced  to  another  purely  alge- 
braical ; and  the  solutioa  is  then  obtained  without  any  soppo- 
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sition  of  motion,  and  without  considering  quantim  s as  composed 
of  infinitely  small  particles.  The  residual  analysis  proceeds  by 
taking  the  difference  of  the  same  function  of  a variable  quantity 
in  two  different  states  of  that  quantity,  and  expressing  the  rela- 
tion of  this  difference  to  the  difference  between  the  two  states 
of  tho  said  variable  quantity  itself.  This  relation  being  first 
expressed  generally,  is  then  considered  in  the  case  when  tbo 
difference  of  the  two  states  of  the  variable  quantity  is  “ 0. 

Residual  Quantity,  in  Algebra,  is  a binomial  connected  by 
the  sign  — ; thus  a — b;  a — ^6.  &c.  arc  residual  quantities. 

RESIDUAL  Figure,  in  Geometry,  the  figure  remaining  after 
subtracting  a lesser  from  a greater. 

RESIDUE,  or  Residuum,  that  which  is  left  after  taking  the 
part  of  any  thing  away,  being  much  the  same  as  remainder,  the 
former  being  applied  to  quantity  in  the  same  sense  ns  the  Inlie 
is  to  number. 

RESIGNATION,  in  the  Canon  Law.  the  surrendering  a be- 
nefice into  the  hands  of  the  collator,  or  bishop. 

Resignation,  or  lietignee,  in  Law,  the  person  lo  whom  thu 
thing  is  resigned. 

RESIN.  The  name  resin  is  used  to  denote  solid  inflamma- 
ble substances,  of  vegetable  origin,  soluble  in  alcohol,  usually 
affording  much  soot  by  their  combustion.  They  are  likewise 
soluble  in  oils,  but  not  at  all  in  water,  and  arc  more  or  lesi 
acted  upon  by  tbe  alkalis.  All  the  resins  appear  to  be  nothing 
else  but  volatile  oils,  rendered  concrete  by  their  combination 
with  oxygen.  Resin,  analyzed  by  M.  M.  Gay  Lussac  and  The- 
nard,  was  fouud  to  consist  of:  Carbon,  75.944;  hydrogen, 
10-719;  water,  15136;  oxygen  13*337;  hydrogen  in  excess,  8*9. 
The  resin  of  fir  is  known  by  the  name  of  rosin.  Its  propertie  i 
arc  well  known.  Its  specific  gravity  is  1072.  It  melts  readily, 
burns  with  a yellow  light,  throwing  off  much  smoke.  Resin  i i 
insoluble  in  water  cither  hot  or  cold,  hut  very  soluble  in  alcohol. 

RESISTANCE,  of  the  fibres  of  solid  bodies, is  more  properly 
called  cohesion. 

Resistance,  or  Rcritting  Force,  in  Physics,  any  power  which 
acts  in  opposition  to  another,  so  as  to  destroy  or  diminish 
its  effect.  Resistances  are  of  various  kinds,  arising  from  the 
nature  and  properties  of  the  resisting  bodies,  the  circumstance 
in  which  they  arc  placed,  and  the  laws  by  which  they  are  govern- 
ed. These  may  be  divided  into  the  following  eases: 

!•  The  resistance  between  the  surfaces  of  contiguous  solid 
bodies,  generally  denominated  friction.  See  Friction  and 
Adhesion. 

2.  The  resistance  between  the  contiguous  particles  of  tho 
same  body,  whether  fluid  or  solid ; for  the  laws  of  which  see 
Cohesion  and  Strength. 

3.  The  resistance  (bat  solid  bodies  oppose  to  penetration ; 
for  which  AM  Pf.nf.tr  atmjn  and  Repulsion. 

4.  The  resistance  of  elastic  and  non-elastic  fluids  to  tbe  mo- 
tion of  bodies  moving  in  them.  Tho  principles  of  which  wo 
will  endeavour  to  illustrate  in  the  present  article.  The  resist- 
ance which  a body  experiences  from  the  fluid  medium  through 
which  it  is  impelled,  depends  on  the  velocity,  form,  and  magni- 
tude of  the  body,  and  on  the  inertia  and  tenacity  of  the  fluid. 
For  fluids  resist  the  molion  of  bodies  through  them, 

1.  By  the  inertia  of  their  particles. 

2.  By  their  tenacity,  or  the  adhesion  of  their  particles. 

3.  By  tbo  friction  of  the  body  against  the  particles  of  the 
fluid. 

In  perfect  fluids,  the  latter  causes  of  resistance  arc  very  in- 
considerable, and  therefore  are  not  commonly  considered.  But 
the  first  is  always  very  considerable,  and  obtains  equally  in  the 
most  perfect  and  in  the  most  imperfect  fluids.  In  what  follows, 
and  in  all  cases  of  a similar  description,  it  will  he  necessary  to 
distinguish  between  resistance  and  retardation ; the  former 
being  the  quantity  of  motion,  and  the  latter  the  quantity  of  ve- 
locity which  is  lost ; therefore  the  retardations  arc  as  the  resist- 
ances applied  to  the  quantity  of  matter,  und  in  tbe  same  body 
they  have  always  the  same  constant  ratio  to  each  other-  In 
flaids  of  uniform  tenacity,  the  resistance  from  the  cohesion  of 
its  particles  is  as  the  velocity  with  which  the  body  moves.  For 
since  the  cohesion  of  the  particles  is  constantly  the  same  in 
the  same  space,  whatever  may  be  the  velocity,  the  resistance 
from  this  cohesion  will  be  as  the  space  described  in  a given  time, 
that  is.  as  tbe  velocity-  In  a fluid  whose  parts  yield  easily 
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without  disturbing  each  other's  motions,  and  which  flows  in 
behind  as  fast  as  a plane  body  moves  forward,  the  resistance 
will  be  as  the  density  of  the  fluid  ; for  in  this  ease  the  pressure  on 
every  part  of  the  body  ifl  the  same  as  if  the  body  were  at  rest. 

RESOLUTION,  in  Chemistry,  &.c.  the  reduction  of  a mix- 
ed hudy  into  its  component  parts,  or  first  principles,  by  a pro- 
per analysis. 

Resolution,  in  a general  sense,  denotes  the  dividing  or 
separating  any  compound  quautily  or  tiling  into  its  original 
component  parts. 

Resolution  of  Equation*,  in  Algebra,  is  the  determination 
of  the  values  of  the  unknown  letters  or  quantities  of  which  the 
equation  is  composed  ; in  order  to  which,  it  is  necessary  first  to 
exterminate  or  eliminate  all  the  unknown  quantities  but  one 
of  the  equation,  and  thon  the  value  of  the  remaining  quantity  is 
to  be  found  by  the  proper  rules  for  this  purpose,  nr.  by  the 
rules  given  for  simple,  quadratic,  cubic,  or  biquadratic  equa- 
tions, according  to  whicn  of  these  it  may  belong;  or  by  ibo 
general  method  of  approximation;  for  which  see  the  respective 
articles. 

Resolution  of  Motion*  and  Foret*.  See  Parallelogram 
of  Force*. 

RESPIRATION,  is  the  act  of  receiving  a portion  of  air  into 
the  lungs,  and  again  emitting  it.  The  blood  of  the  veins  is 
charged  with  a portion  of  carbon  which  it  emits  in  the  lungs, 
and  this  carbon  uniting  with  the  oxygen  received  in  the  lungs, 
forms  carbonic  acid  gas,  and  is  emitted,  as  is  also  the  nitrogen 
or  tizole.  The  volume  of  carbonic  acid  discharged  is  exactly 
equal  in  bulk  to  the  oxygen  which  lias  disappeared,  and  it  is 
hence  supposed  that  no  oxygen  is  absorbed  by  the  lungs;  but 
other  philosophers  have  been  of  a contrary  opinion,  and  have  sup- 
posed that  the  change  of  the  colour  of  purple  of  the  venous  blood 
into  red,  in  the  arterial  blood,  which  takes  place  on  passing 
through  the  lungs,  was  attributable  to  the  absorption  of  oxygen, 
whilst,  on  the  other  hand,  this  has  been  attributed  solely  to  the 
discharge  of  the  carbon.  Au  ordinary  sixed  man  consumes 
about  40,000  cubic  inches  of  oxygen  per  day,  and  makes  20 
respirations  in  a minute.  The  quantity  of  carbonic  acid  formed 
during  respiration  is  diminished  after  swallowing  intoxicating 
liqoors,  or  under  a course  of  mercury,  nitric  acid,  or  vegetable 
diet. 

RESPITE,  in  Lsw,  &c.  a delay,  forbearance,  or  prolongation 
of  time,  granted  to  any  one  for  the  payment  of  a debt.  In  cri- 
minal cases,  it  is  the  suspension  of  a sentence,  as  to  the  time  of 
its  being  executed-  In  knight  service,  it  is  the  dispensing  with 
the  homage  of  a vassal,  on  certain  conditions,  and  daring  a 
given  lime. 

REST,  in  Physics,  the  continuance  of  a body  in  the  same 
place,  cither  absolutely  or  relatively,  viz.  its  continuance  in  the 
same  part  of  absolute  space,  or  in  the  same  part  of  relative 
space ; and  is  hence  denominated  absolute  or  relative  rest. 
It  is,  however,  highly  probable,  that  in  its  most  extensive  sense 
there  is  no  such  thing  as  absolute  rest  in  tho  whole  creation,  at 
least  we  know  of  nothing  in  such  a state. 

RESTING  Ground,  the  omission  of  crops  for  a given  period, 
lhat  the  soil  may  recover  its  primitive  fertility,  which  constant 
tillage  tends  to  impoverish. 

RESTITUTION,  in  Physics,  the  returning  of  elastic  bodies, 
forcibly  bent,  to  their  natural  stale.  In  a moral  sense,  restitu- 
tion, reinstates  a person  in  his  rights,  or  restores  something 
that  had  been  unjustly  taken  from  him.  In  law,  it  is  a return- 
ing of  stolen  goods. 

RESULTANT,  in  Mechanics,  is  used  to  denote  that  single 
force,  or  the  line  represent  the  quantity  and  direction  of  that 
single  force,  which  is  equivalent  to  two  or  more  forces  whose 
quantities  and  directions  arc  given. 

RETAINER,  in  Law,  a servant  who  dues  not  continually 
dwell  in  the  house  of  his  master,  bulouly  attends  upon  special 
occasions. 

RETAINING  Fee,  the  first  fee  given  to  a sergeant  or  coun- 
sellor at  law,  in  order  to  make  him  sure,  and  prevent  his  plead- 
inc  on  the  contrary  side. 

RETALIATION,  the  act  of  returning  like  for  like.  It  is  ex- 
cited by  aggression,  and  frequently  leads  to  civil  wars. 

RETARDATION,  any  force  tending  to  diminish  the  velocity 
of  moving  bodies. 


RETAanATioK  may  arise  cither  from  the  elTecl  of  resistance, 
or  from  the  action  of  gravity.  For  that  which  arises  from  the 
former,  and  for  the  distinction  between  resistance  and  tetarda- 
tion,  see  Resistance. 

Retardation,  from  Gravity,  is  peculiar  to  bodies  projected! 
upwards,  which  have  their  velocities  diminished,  by  precisely 
the  same  laws  as  falling  bodies  have  theirs  accelerated.  Thus, 
if  a body  be  projected  perpendicularly  upwards,  with  a velocity 
which  would,  independently  of  gravity,  cause  it  to  ascend  « 
feet  per  second  ; it  will,  in  consequence  of  the  action  of  gravity, 
have  its  velocity  so  diminished,  that,  at  the  end  of  the  first 
second,  it  will  be  only  (a — 32)  feet,  or  at  the  end  of  the  second 
it  will  be  only  (« — 64)  feet,  &c,  Hence,  to  find  the  greatest 
height  to  which  a body  will  ascend  when  projected  perpendicu- 
larly upwards  with  any  given  velocity,  the  time  of  ascont,  icc. 
it  is  only  necessary  to  find  the  space  through  which  a body 
must  fall  to  generate  that  velocity,  and  the  time  it  would  be  ia 
descending  through  that  space,  which  will  be  precisely  the  same 
as  the  height  through  which  it  will  ascend,  and  the  time  of  its 
ascent.  See  Acceleration. 

RETCHING,  in  Sickness,  an  effort  or  endeavour  to  vomit. 

RETENEUE,  in  the  Materia  Mci!ica,a  name  used  to  express 
the  common  resin  of  the  pine  or  fir  tree,  and  sometimes  com- 
mon black  pitch. 

RETENTION,  is  defined,  by  Locke,  to  be  a faculty  of  the 
mind,  whereby  it  keeps  or  retains  those  simple  idcasithas  once 
received  by  sensation  or  reflection. 

Retention,  is  also  used,  in  medicine,  &c.  for  the  sate  of 
contraction  in  the  solids  or  vascular  parts  of  the  body,  which 
makes  them  hold  fast  their  proper  contents. 

KETI,  in  Hindoo  Mythology,  is  a personification  of  affection, 
and  the  fabled  consort  of  Rama  the  god  of  love. 

RETICULA,  or  Reticule,  the  name  of  an  instrument  form- 
erly employed  for  measuring  the  number  of  digits  eclipsed  in 
either  luiuinnry  ; its  construction  depends  on  nearly  the  same 
principles  as  that  of  the  Micrometer. 

RETINA,  in  Anatomy,  a membrane  of  the  eye,  formed  by 
an  expansion  of  the  optic  nerve,  and  constituting  the  imme- 
diate organ  of  vision,  Set  Eye. 

RETINASPHALTUM,  in  Mineralogy,  a name  given  to  an 
inflammable  kind  of  resinous  substance  accompanying  Bovcy 
coal.  On  the  first  application  of  heat,  it  melts  and  smokes,  and 
then  burns  with  a blight  flame. 

RETINUE,  the  attendants  or  followers  of  a prince  or  person 
of  quality,  chiefly  on  a journey. 

RETIRED  List,  a list  on  the  marine  establishment,  on  which 
superannuated  officers  arc  placed.  Officers  on  the  retired  list  of 
the  East  India  service,  have  several  advantages  over  others- 

RETORT,  in  Chemistry,  is  a kind  of  round-bellied  vessel, 
made  of  eaith,  glass,  or  metal,  having  a crooked  neck  or  beak 
to  which  tho  recipient  is  fastened.  Retorts  are  of  essential 
service  in  distillations,  and  most  frequently  for  those  which 
require  a degree  of  heat  superior  to  lhat  of  boiling  water. 

RETRAXIT,  in  Law,  is  where  the  plaintiff  comes  into  court 
in  person,  cither  alone  or  with  the  defendant,  and  declares  lie 
will  proceed  no  farther  in  his  action.  When  this  is  done  the 
same  action  can  never  be  renewed. 

RETREAT,  in  Gardening,  is  an  erection  or  arbonr,  a nook 
or  recess,  formed  either  for  pleasure  or  convenience.  In  its  form- 
ation, utility  and  beauty  should  go  hand  in  hand. 

Retreat,  the  order  or  disposition  in  which  a fleet  or  squa- 
dron declines  engagement,  or  Hies  from  a pursuing  enemy. 

Retreat,  in  War,  is  the  retiring  or  retrograde  motion  of 
an  array  from  its  former  position.  The  skill  of  a commander  is 
generally  more  conspicuous  in  his  retreats  than  in  his  advances 
and  engagements.  The  retreat  of  the  ten  thousand  Greeks 
under  Xenophon  has  been  the  subject  of  universal  admiration. 
The  most  remarkable  retreats  in  modern  tiroes  have  been  that 
of  Moreau  in  1706.  through  Swabia  ; that  of  Macdonald  in 
Italy  ; and  that  of  Sir  John  Moore  in  Spain,  in  1609-1  Hit). 

RETRENCHMENT,  in  the  art  of  War,  any  kind  of  work, 
raised  to  cover  a post,  and  fortify  it  against  the  enemy. 

RETROACTIVE,  in  Law,  that  which  has  an  operation  or 
influence  on  time  and  transactions  that  arc  past. 

RBTROGRADATION,  or  Retrogression.  in  Astronomy, 
is  an  apparent  motion  of  the  plunets,  by  which  they  seem  to 


B E V 


DICTIONARY  OF  MECHANICAL  SCIENCE. 


R R V 


887 


move  backward  in  the  ecliptic,  or  in  antecedent  i«,  or  contrary  to 
ibe  order  of  the  sinus.  When  a planet  moves  in  conscqncnlia, 
or  according  to  the  order  of  the  signs  Aries,  Taurus,  Gemini, 
&c,  it  is  said  to  be  direct.  When  it  appears  for  a few  succes- 
sive days  in  the  same  place  or  point  of  the  heavens,  it  is  said 
to  be  liadonitry.  And  w hen  it  goes  in  antecedontia,  or  contrary 
to  the  order  of  the  signs,  it  is  said  to  be  retrograde. 

Both  the  superior  and  inferior  planets  arc  subject  to  this 
apparent  irregularity  in  their  motions  ; hut  it  arises  from  dif- 
ferent causes,  ns  may  be  illustrated  ns  follows: — Let  CD  erf 
represent  the  orbit  of  the  earth,  and 
A B a 6 that  of  any  inferior  planet,  as 
Venus  ; now  when  the  earth  is  at  c,  and 
Venus  at  A,  the  former  being  moving 
towards  d with  a less  velocity  than  the 
latter  is  towards  I),  it  is  obvious,  that 
the  apparent  motion  of  Venus,  as  re- 
ferred to  the  heavens  M N.  w ill  be  from 
M towards  N,  or  according  to  the  order 
of  the  signs.  Hut  if.  when  the  Earth  is 
ate,  Venus  is  at  a,  then  her  apparent 
place  in  the  heavens  will  be  at  N ; and 
when  the  Earth  is  arrived  at  d,  Venus  will  have  come  to  b,  and 
her  apparent  place  in  the  heavens  will  be  at  M,  and  conse- 
quently during  this  lime  she  will  appear  to  be  moving  in  the 
heavens  from  N to  M,  vix.  contrary  to  her  former  motion,  which 
motion  being  in  antecedents,  or  contrary  to  the  order  of  the 
signs,  is  then  said  to  be  retrograde.  Whence  it  appears  that 
when  an  inferior  planet  is  in,  or  nearly  in  its  superior  conjunc- 
tion, its  apparent  motion  is  direct,  but  when  in  its  inferior  con- 
junction, its  apparent  motion  is  retrograde,  and  for  n few  days 
between  these  two  she  has  no  appareut  motion,  and  is  therefore 
said  to  be  stationary. 

With  regard  to  the  superior  planets,  it  is  obvious  that  their  re- 
trogradation  must  happen  when  they  arc  in  opposition  ; thus,  if 
we  now  suppose  A B a b to  be  the  orbit  of  the  earth,  and  C D c d 
that  of  Saturn,  and  suppose  that  when  the  latter  is  at  C,  the 
former  is  at  A,  then  the  apparent  place  of  Saturn  in  the  liea- 
▼ens  wiil  be  at  n;  but  the  motion  of  the  Earth  exceeding  that 
of  Saturn,  when  we  are  arrived  at  B,  he  will  only  be  got  to  D, 
and  his  apparent  place  will  be  at  m ; and  therefore  during  this 
Interval  his  apparent  motion  w ill  be  retrograde.  Whereas  it  is  ob- 
vious that  bad  the  earth  been  at  a,  instead  of  being  at  A,  as 
we  have  supposed  above,  that  is,  if  Saturn  had  been  in  con- 
junction, its  apparent  motion  in  the  heavens  must  have  been 
contrary  to  the  former,  or  in  convcqucntia,  or  according  to  tho 
order  of  the  signs  ; and  for  a time  between  these  two  motions 
be  must  necessarily  have  appeared  stationary,  as  is  obvious 
without  any  particular  illustration.  The  periods  of  relrograda- 
dation  of  the  several  planets  arc  not  aways  the  same,  hut  at  a 
mean  they  arc  nearly  as  follows: — Saturn  140  days,  Jupiter 
120  days.  Mars  73  days,  Venus  42  days,  and  Mercury  22  days. 

RETROCESSION  of  the  Equinox*! . See  Precession. 

UEVE,  Reeve,  or  Grave,  the  bailiff  of  a franchise,  or  manor, 
thus  called,  especially  in  the  west  of  England. 

REVEILLE,  a heat  of  drum  about  break  of  day,  to  give  no- 
tice that  it  is  time  for  the  soldiers  to  arise,  and  that  the  sentries 
are  to  forbear  challenging. 

REVELS,  entertainments  of  dancing,  masking,  acting  come- 
dies, farces,  &c. 

REVENUE,  PrpLic,  the  portion  of  the  general  income  of  a 
slate,  which  is  appropriated  to  the  payment  of  national  ex- 
penses. The  ordinary  revenue  of  the  early  kings  of  England 
consisted  of  the  following  branches  : 

1.  Rents  and  profits  of  tho  crown-lands. 

2.  Profits  from  military  tenures.  As  a great  part  of  the  lands 
in  England  were  subject  to  knight-service,  the  profits  incident 
to  this  tenure  were  very  great,  besides  the  extraordinary  con- 
tributions to  w hich  they  were  liable,  for  making  the  king's  son 
a knight,  and  for  marrying  his  eldest  daughter. 

3.  Tho  custody  of  the  lay  revenues,  with  the  lands  and  tene- 
ments of  bishoprics  during  their  vacancy. 

4.  First-fruits,  and  tenths  of  all  spiritual  preferments.  These 
revenues  arc  now  vested  in  trustees  for  ever,  as  a fund  for  the 
augmentation  of  poor  livings,  and  form  what  is  usually  called 
Queen  Ann’s  Bounty. 


6.  Purveyance  and  pre-emption,  or  a right  of  buying  up  pro- 
visions and  other  necessaries,  for  the  nse  of  the  royal  house- 
hold, at  an  appraised  valuation,  in  preference  to  all  other  per- 
sons. and  even  without  the  consent  of  the  owner  ; also  of  forci- 
bly impressing  carriages  and  horses  for  the  king’s  use  at  a set- 
tled price,  Ihe  purveyors  greatly  abused  their  authority,  and 
were  of  little  advantage  to  the  crown;  Charles  II.  therefore  at 
his  restoration,  agreed  to  resign  this  prerogative,  with  the  mili- 
tary tenures  ; and  the  Parliament,  in  lieu  thereof,  settled  on  him 
and  his  successors  for  ever  a tax  on  beer  and  ale,  afterwards 
commonly  called  the  hereditary  excise. 

0.  Fines  and  forfeitures  of  various  descriptions  ; also  fees  to 
the  crown  in  a variety  of  legal  matters. 

7.  The  right  to  all  shipwrecks;  to  treasure-trove;  to  royal 
fish,  that  is,  whales  and  sturgeons,  when  thrown  ashore,  or 
caught  near  the  coast ; to  all  mines  of  silver  or  gold  ; to  waifs 
or  goods  stolen  and  thrown  away  by  the  thief  in  his  flight;  and 
estrajs,  or  animals  found  wandering,  and  tbe  owner  unknown  ; 
and  to  deodnnds  and  forfeitures  of  lands  and  goods  for 
offences.  These  rights,  producing  little  profit,  have  since  been 
mostly  granted  away  to  the  lords  of  manors  and  other  liberties. 

8.  Escheats  of  lands  upon  the  defect  ofheirs  to  succeed  lu  the 
inheritance,  in  which  case  they  reverted  to  the  king. 

0.  The  custody  of  idiots  and  lunatics,  the  profits  of  uhnsc 
lands  were  received  by  the  king,  an  allowance  being  made  to 
them  for  necessaries. 

From  these  sources,  the  produce  of  the  remaining  branches  of 
which  is  now  very  insignificant,  the  kings  of  England  derived 
the  whole  of  their  ordinary  revenue,  till  commerce  raised  the  pro- 
duce of  the  customs  into  importance,  and  the  parliament  ven- 
tured to  grant  the  principal  part  of  their  produce  to  the  king,  for 
life.  Upon  extraordinary  occasions,  Henry  II.  and  some  of 
his  successors,  had  rccourso  chiefly  to  scutages,  which  were  a 
composition  of  those  who  held  knights’  fees,  in  lieu  of  the  mili- 
tary service  to  which  they  were  bound,  as  the  king  and  the  per- 
sons liable  could  agree:  hydage  and  talliage  were  taxes  of 
the  same  nature,  upon  other  lands  and  upon  other  cities  and 
boroughs.  Tenths  and  fifteenths  were  originally  the  real  tenth 
or  fifteenth  of  all  the  moveables  belonging  to  the  subject ; 
the  amount  was  uncertain,  being  levied  by  new  assessments  on 
every  fresh  grant,  till  the  8th  Edward  HI.  wheo  a new  assess- 
ment was  made  and  recorded  in  the  exchequer,  which  was  the 
real  value  at  that  period  of  every  city,  borough,  and  town  in 
the  kingdom,  and  by  this  tho  fifteenths  were  afterwards  levied 
according  to  tho  specific  sums  therein  stated,  which  were  usu- 
ally raised  in  different  places  by  a common  rate  on  all  the  in- 
habitants. Subsidies  were  a grant  introduced  about  the  time 
of  Richard  II.  and  Henry  IV.  This  mode  of  tnxalion  fell  into 
disuse  during  the  civil  wars  in  the  reign  of  Charles  I.  when  the 
parliament  introduced  weekly  and  monthly  assessments,  at  a 
fixed  sum  upon  each  county,  which  was  levied  by  a pound  rate 
both  upon  land  and  personal  estates.  The  commonwealth 
afterward  introduced  excise  duties,  and  derived  some  profit 
from  the  establishment  of  the  post  office,  both  of  which  havo 
been  siucc  improved  into  very  productive  sources  of  revenue. 

The  various  duties  now  constituting  the  total  public  revenue 
of  Great  Britain,  are  arranged  under  the  following  heads: 

1.  The  Custom,  which  consist  of  duties  on  goods  imported,  on 
goods  exported,  on  goods  carried  coastways,  and  a tonnage 
duty. 

2.  The  Excise,  which  consists  principally  of  duties  on  malt 
liquors  of  every  kind,  including  the  distillery  ; many  other 
articles  are,  however,  likewise  included,  as  candles,  leather, 
soap,  starch,  tea,  coffee,  wine,  tobacco,  sail,  glass,  printed 
goods,  and  bricks  and  tiles. 

3.  Stamp  Duties,  laid  on  deeds  and  documents  of  almost 
every  description. 

4.  Land  and  Assessed  Taxes.  In  1799  a scheme  was  adopted 
for  the  redemption  of  the  land  tax,  for  which  purpose  an  act 
was  passed,  making  the  tax  perpetual ; it  was  then  offered  for 
sale  to  the  proprietors  of  the  lands  upon  which  it  was  charged, 
or,  if  they  declioed  it,  to  any  other  persons  who  chose  to  be- 
come a purchaser.  The  consideration  to  be  given  iu  either 
case  was  not  to  be  in  money,  but  in  the  three  per  cent,  stock  : 
the  object  of  the  scheme  being  to  absorb  a large  quantity  of 
floating  slock,  and  thus  facilitate  the  raising  of  new  Joans.  It 
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was  estimated  that  this  measure  would  transfer  about  eighty 
millions  of  stock  to  government,  but  the  terras  offered  were  by 
no  means  such  as  to  induce  a general  approval  of  it,  and  tbe 
total  amount  of  stock  transferred  for  land-tax  redeemed  on  the 
first  of  February,  1808,  was  only  83,976,820/.  10s,  4*/.  of  course 
a very  considerable  portion  of  the  tax  still  remained  unredeem- 
ed. The  assessed  taxes  consist  of  the  duties  on  bouses,  win- 
dows, servants,  carriages,  horses,  and  horse-dealers,  dogs,  hair 
powder,  and  urraorial  bearings. 

6.  The  Post  Office.  King  James  I.  originally  erected  a post 
office  for  the  conveyance  of  letters  to  foreign  parts,  previously 
to  which  an  establishment  of  this  kind  had  existed  for  the  con- 
veyance of  inland  letters. 

6.  Sixpence  in  the  pound  on  pensions  and  salaries. 

7.  One  shilling  in  the  pound  on  pensions  and  salaries. 

8.  Hackney  coaches. 

1).  Hawkers  and  pedlars. 

In  addition  to  these  several  branches  of  the  public  revenue, 
there  are  some  small  branches  of  the  old  hereditary  revenue 
still  remaining.  These  consist  chiefly  of  alternation  fines,  post 
fines,  seizures  of  uncustomed  and  prohibited  goods, compositions, 
prefers  and  the  crown  lands,  of  which  the  last  is  by  far  the 
roost  important. — Watkins’s  Cyclopedia. 

REVERBERATION,  in  Physics,  the  act  of  a body  repelling 
or  reflecting  another  after  its  impinging  on  it.  Hence,  echoes 
are  occasioned  by  the  reverberation  of  sounds  from  arched 
obstacles.  In  glass  furnaces  the  flame  reverberates,  or  bends 
hack  again,  to  burn  the  matter  on  all  sides.  In  Chemistry, 
reverberation  dcuotcs  a circulation  of  flame,  or  its  return  from 
the  top  to  thebottomof  the  furnace,  when  calcination  is  required. 

REVERENCE,  in  Klhios,  is  the  veneration  or  high  degree  of 
respect  which  is  paid  to  superior  sanctity,  by  a conscious 
inferiority  of  moral  worth. 

REVERSE,  of  a medal,  coin,  &r.  denotes  the  second  or  back 
side  in  opposition  to  the  head  or  principal  figure. 

REVERSED,  in  Heraldry,  a thing  turned  backwards  or  up- 
side-down. 

REVERSION,  a sum  of  money,  estate,  annuity,  or  any  other 
kind  of  properly,  the  possession  of  w hich  is  not  to  be  obtained 
till  after  the  expiration  of  a certain  period  of  time,  or  till  some 
event,  as  the  failure  of  a life  or  lives  has  happened.  The  present 
value  of  such  property  depends  greatly  on  the  current  interest 
of  money,  for  if  money  produced  only  threo  per  cent,  interest, 
n person  giving  1000/.  for  a reversionary  estate  relinquishes  an 
annuity  of  30/.  but  if  ho  could  make  live  per  cent,  interest  of 
his  money,  he  gives  up  an  annuity  of  60/.  and  consequently  in 
the  latter  caso  lie  would  expect  a greater  reversion  than  the 
former.  The  true  value  of  a reversion  therefore  is  that  present 
sum  which,  if  improved  at  a given  rato  of  interest,  would,  at  the 
period  when  the  reversion  comes  into  possession,  amount  to  its 
then  actual  value.  This,  with  respect  to  sums  receivable  at  the 
end  of  a certain  number  of  years,  is  easily  found  by  the  Table 
of  Interest.  Thus,  if  a person  is  entitled  to  600/.  at  the  end 
of  ten  years,  and  wishes  to  know  its  present  worth  : the  value 
of  one  pound  to  be  received  at  the  end  of  this  term,  is,  by  the 
Table,  613813.  which  multiplied  by  500,  gives  3 ‘201.  19*.  Id.  for 
the  present  value  of  the  reversion. 

REVERSION  of  Skrics,  in  Algebra,  is  the  method  of  find- 
ing the  value  of  the  root  or  unknown  quantity,  whose  powers 
enter  the  terms  of  a finite  or  infinito  series,  by  means  of  another 
scries  in  which  it  does  not  enter. 

REVERSING  or  Motions,  Conlrimnces/or.  We  shall  here 
mention  some  methods  of  reversing  motions  after  long  inter- 
vals ; as  is  the  case  of  drawing  up  buckets  from  wells  or  mines, 
where  no  change  of  direction  may  be  required  for  several 
minutes  ; or  in  different  kinds  of  mill  work,  where  the  direction 
may  not  be  changed  for  sonic  hours. 

Contrivances  to  effect  such  reversion  of  motion  are  very 
numerous  ; but  almost  all  of  them  may  be  reduced  to  two  gene- 
ral methods ; for  the  required  change  is  generally  produced 
cither  by  making  two  equal  pinions  on  one  and  the  same  axis, 
taken  alternately  into  the  teeth  of  those  part*  of  a larger  wheel 
which  are  nearly  diametrically  opposite ; or,  by  means  of  an 
additional  wheel,  which  may,  as  the  practical  mechanics  term 
it,  be  thrown  in  and  out  of  gear  alternately.  In  many  engines 
for  drawing  buckets  out  of  miues  that  are  moved  by  horses,  the 


motion  Is  frequently  reversed  by  turning  round  the  animal,  and 
causing  him  to  retrace  his  steps  and  draw  the  contrary  way; 
but  this  is  found  very  iujurions  to  the  horse,  a circumstance 
which  has  frequently  led  to  the  adoption  of  other  methods.  In 
Emerson's  Mechanics,  a simple  contrivance  is  described,  con- 
sisting merely  of  a horizontal  face  wheel,  upon  the  same  verti- 
cal shaft  as  the  horse-pole  is  attached  to,  and  two  equal  pioions 
upon  the  same  axle  as  carries  the  drum  or  barrel  on  which  the 
rope  winds.  The  axle  which  carries  tbe  drum  and  pinions  is 
fixed  borisontally,  a little  above  a diameter  of  the  face  wheel; 
and  first  one,  and  then  the  other,  of  the  pinions  is  made  to  be 
driven  by  that  wheel ; thus,  manifestly,  reversing  the  motion  as 
required.  There  are  two  methods  of  attaching  these  pinions  to 
the  axle,  and  making  them  to  be  acted  upon  by  the  face-wheel : 
in  one  of  them,  the  pinions  are  fastened  upon  the  axle,  at  a dis- 
tance from  each  other  exceeding  the  diameter  of  the  face  wheel 
only  three  or  four  inches;  then,  the  axle  being  moved  horizon- 
tally through  this  small  distance,  brings  first  one  and  then  the 
other  pinion  into  contact  with  the  wheel  at  opposite  extremi- 
ties of  a diameter,  and  thus  changes  the  direction  of  the  motion; 
but  this  method  is  attended  with  the  disadvantage  of  having 
often  to  move  a heavy  weight  with  the  horizontal  axle,  besides 
that  there  is  much  danger  of  breaking  tbe  teeth  of  the  pioions 
and  wheel  when  they  first  come  to  embrace  cnoh  other.  In  (he 
second  method,  the  lanterns  or  pinions  both  turn  constantly  w ith 
the  face  wheel,  but  they  play  freely  upon  their  common  axle, 
except  that  they  are  stopped  by  a pin  which  fixes  them  ; the 
application  of  such  pin  to  first  the  one,  and  then  the  other,  of 
the  lanterns,  produces  the  alternating  motion  as  proposed. 

M,  Prony  has  two  contrivances  for  reversing  the  motion  in 
horse-whims,  without  changing  that  of  the  animal : in  both  of 
which,  however,  the  general  principle  is  the  same  as  (hat 
adopted  by  Emerson.  In  the  first,  a horizontal  wheel,  toothed 
at  its  face,  lay  just  above  two  vertical  pinions,  fixed  on  the 
opposite  extremities  of  an  axis  of  the  length  of  its  diameter. 
This  wheel  was  so  contrived  ns  to  incline  a little  from  its  hori- 
zontal position  to  cither  side  atpleaxore;  so  that  on  the  one 
inclination,  its  teeth  locked  with  those  of  one  pinion,  and  re- 
ceded from  the  other  ; and  on  the  other  position,  its  operation 
on  the  pinions  was  reversed  ; by  which,  the  axis  of  the  pinions 
turned  round  first  in  one  direction,  and  afterwards  in  the 
contrary.  Prony,  finding  this  method  subject  to  some  inconve- 
niences, contrived  the  following,  which  he  esteems  much  supe- 
rior to  it.  A horizontal  wheel,  toothed  at  its  face,  and  attached 
to  a perpendicular  arbor,  (which  gives  it  motion,)  turns  two 
pinions,  movcablo  on  the  same  axis,  which  it  meets  at  the  oppo- 
site sides  of  its  circumference:  these  pinions  are  not  attaohed 
to  the  axis,  but  turn  round  freely  upon  it : the  intermediate  part 
of  the  axis  is  square,  and  has,  adjoining  to  each  piuion,  boxes 
which  slide  back  and  forwards  on  it,  each  of  which  support  a 
faced  wheel,  with  strong  serrated  teeth  ; the  serration  being  in 
a different  direction  on  the  opposite  wheels : the  boxes  are 
connected  by  two  iron  bars,  so  as  to  change  their  places  by  one 
movement ; to  the  pinions  there  are  also  serrated  faced  wheels 
attached,  so  as  to  lock  on  those  opposite  to  them  on  the  sliding 
boxes.  From  this  construction  it  follows,  that  when  the  boxes 
are  sliddon  to  one  extremity  of  the  axis,  tbe  pinion  at  that  side 
will  be  connected  with  tbe  axle,  and  communicate  its  motion 
to  it  in  one  direction  : and  wlirn  the  boxes  are  moved  to  the 
other  extremity,  then  the  first  pinion  will  be  disengaged,  and 
the  second  be  looked  to  the  axle,  and  cause  it  to  turn  round  in 
a direction  the  reverse  of  that  in  which  it  moved  before.  There 
is  a lover  on  another  axle,  whose  office  is  to  move  the  before- 
mentioned  boxes  backwards  and  forwards;  an  arm  projects 
from  the  axis,  which  moves  between  two  pieces,  proceeding 
from  the  frame  connected  with  the  boxes  ; the  lever  rises  up- 
wards, and  has  a weight  at  its  top,  by  which  it  presses  strongly 
in  either  direction,  when  it  passes  the  perpendicular  position  ; 
forming  thus  the  contrivance  vulgarly  called  a tumbling  bob, 
which  is  used  in  various  engines  for  a similar  purpose.  Upon 
tho  same  axle  on  which  the  pinions  movo  is  fastened  a dram 
wheel,  round  which  passes  the  chain  or  cord  to  which  the  buck- 
ets are  attached  ; another  chain  or  cord  is  placed  below  the 
buckets,  from  the  bottom  of  one  to  that  of  the  other,  to  form  an 
equilibrium  between  the  whole  of  the  appendage  of  one  bucket 
and  that  of  the  other  in  aJI  positions.  A bar  is  so  placed,  that. 
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on  one  of  the  buckets  rising  to  a certain  height,  it  catches  the 
bar,  forces  it  upwards,  and  thereby  throws  over  the  tumbling 
bob  connected  with  Its  other  extremity  : this  reverses  the  move- 
ment of  the  buckets ; and.  on  the  other  bucket  rising,  it  operates 
in  the  same  way  on  another  lever,  which  throws  the  bob  to  the 
other  side,  and  causes  the  first  backet  to  rise  again. 

Prony  has  annexed  a contrivance  to  this  engine,  by  which 
the  horse  that  puts  it  in  motion  is  disengaged,  when  any  acci- 
dent happens  which  would  tend  to  stop  the  movement  of  the 
wheels : for  this  purpose,  the  traces  pass  under  two  pulleys  in 
the  ends  of  the  yoke  ; and  their  extremities,  which  have  loops 
wrought  in  them,  are  alternately  attached  to  two  pins  in  a 
roller,  round  which  a cord  is  wound  two  or  three  turns,  and 
passes  from  thence  through  rings  in  the  lever,  (which  causes 
the  arbor  to  revolve,)  and  over  a pulley  on  the  arbor  to  a weight 
which  hangs  beside  it.  When  the  draught  exceeds  this  weight, 
it  is  evident  the  roller  will  be  drawn  round  by  the  traces,  and 
that  they  will  slip  off  the  pins,  and  be  disengaged  during  tbe 
first  revolution. 

The  method  of  reversing  motion  by  causing  pinions  to  be 
operated  upon  by  tlv*  opposite  parts  or  a face-wheel,  has  been 
•ong  known  and  practised  by  millwrights  ; and  they  have  various 
contrivances  for  performing  the  alternation,  as  by  levers,  screws, 
ambling  bobs,  8tc.  One  of  these  will  be  illustrated  by  a figure, 
when  we  come  to  the  article  Tine  Mill. 

As  to  the  second  general  method,  it  has,  perhaps,  an  appear- 
ance of  greater  simplicity;  though,  when  reduced  to  practice,  it 
is  commonly  found  more  expensive  than  the  former.  Suppose, 
that  while  the  horizontal  wheel  A,  in  the  annexed  figure,  con- 
tinues to  turn  always  one  way.  it  is  re- 
quired to  have  the  horizontal  wheel  B turn, 
sometimes  in  one  direction,  and  sometimes 
in  another:  by  means  of  an  additional  wheel 
C,  equal  in  diameter  and  number  of  teetb, 

(supposing  the  velocities  in  both  directions 
to  be  equal,)  this  may  be  accomplished, 
thus:— Let  the  two  wheels  B and  C have  the  lower  pivots  of 
their  axles  resting  in  boxes  or  cases  that  may  be  moved  up  and 
down  by  means  of  screws ; and,  while  tbe  wheels  A and  B are 
nearly  of  equal  thickness,  let  the  wheel  C be  somewhat  more 
than  double  the  thickness  of  either:  when  the  motion  of  the 
wheel  B is  to  be  in  a contrary  direction  to  that  of  A,  let  the 
wheel  C he  lowered  so  much  that  its  teeth  play  neither  into 
those  of  A nor  B,  while  the  teeth  of  A take  into  those  of  B,  and 
drive  it  round  ; when,  on  the  contrary,  B is  to  be  moved  in  the 
same  direction  as  A,  let  the  wheel  B be  lowered  till  its  teetb  do 
not  come  into  contact  with  those  of  A,  and  let  C be  raised  nntil 
the  upper  parts  of  its  teeth  take  between  those  of  the  wheel  A, 
while  the  lower  parts  of  the  other  teeth  play  into  the  teeth  B ; 
so  shall  the  rotation  of  B have  the  direction  required.  If  the 
motion  of  the  wheel  A were  sometimes  in  one  direction,  and 
sometimes  in  another,  the  motion  of  B might,  all  along,  be 
preserved  in  one  direction,  by  tho  occasional  application  of  C 
as  an  intermediate  wheel. 

REVIEW,  in  Chancery,  is  used  for  a bill  where  a cause  has 
been  heard,  and  a decree  thereon  signed ; bnt  lomo  error  in 
law  appearing  upon  the  decree,  or  new  matter  being  discovered 
after  it  was  made,  this  bill  is  given  for  a fresh  examination  into 
the  merits  of  the  cause. 

Review,  in  War,  is  the  appearance  of  an  army,  or  part  of 
an  ariuy.  in  order  of  battle,  and  their  being  viewed  by  tbe  gene- 
ral. that  lie  may  know  the  condition  of  the  troops. 

Review,  is  also  the  name  of  one  kind  of  periodical  publi- 
cations, now  too  mnch  prostituted  (under  the  shelter  of  anony- 
mous criticism)  to  the  purposes  of  the  malice  of  rival  authors, 
and  the  petty  artifice  of  interested  booksellers. 

REVISE,  among  Printers,  a second  or  third  proof  of  a sheet 
to  be  printed  ; taken  off  in  order  to  be  compared  with  the  last 
proof,  to  see  whether  all  the  mistakes  marked  in  it  are  actually 
corrected. 

REVIVOR,  Bill  or.  in  Chancery,  Isa  bill  for  reviving  a 
cause,  where  either  of  tho  parties  dies  after  the  bill  and  answer, 
and  before  the  cause  is  heard  ; or  if  heard,  before  the  decree  is 
inrolled  ; in  which  case  tbe  bill  must  be  brought,  praying  that 
the  former  proceedings  may  stand  revived,  and  bo  put  on  tbe 
same  ♦noting  as  at  the  time  of  the  abatement. 
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REVOCATION,  in  Law,  signifies  the  recalling,  or  annlliog 
and  making  void,  some  power,  grant,  deed,  Ac.  made  before. 

REVOLUTION,  the  motion  of  a body  or  line  about  a centre 
wbich  remains  fixed. 

Period  of  Revolution,  in  Astronomy,  is  the  time  a planet, 
comet,  &c.  employs  in  passing  from  any  point  in  its  orbit  to 
the  same  point  again.  This,  with  regard  to  the  earth,  ia  what 
determines  the  length  of  the  year.  See  Yea  a.  And  for  the 
times  of  revolution  of  the  other  plaoels.  sec  Period  and  Planet. 

REYNEAU,  Charles  Rene,  a reputable  French  mathema- 
tician, was  born  in  1660  at  Brissac,  tn  Anjou.  He  taught  phi- 
losophy at  Pesenas  and  Toulon  ; and  in  1663  was  appointed  to 
the  mathematical  professorship  at  Angers,  where  he  died  in  1726, 
at  the  age  of  78  years. 

RHABDOLOGY,  a name  given  by  Napier  to  bis  method  of 
erforming  multiplication,  division,  kc.  by  means  of  small 
ones  or  rods.  See  Napier’s  Rods. 

RHAPSODI,  in  Antiquity,  persons  who  made  a business  of 
singing  or  reciting  pieces  of  Homer’s  poems.  Cuper  says,  that 
tbe  rhapsodi  were  clothed  in  red  when  they  sang  the  Iliad,  and 
in  bluo  when  they  sung  the  Odyssey. 

RHAPSODOMANCY,  an  ancient  kind  of  divioation,  per- 
formed by  fixing  on  a passage  of  some  poet  at  hazard,  and  then 
reckoning  on  it  as  a prediction  of  what  should  come  to  pass. 

RHEA  Americana,  the  American  ostrich,  in  sise  is  very 
little  inferior  to  the  common  one ; the  bill  is  sloped  not  onlike 
that  of  a goose,  being  flat  at  the  top  and  rounded  at  the  end ; 
tbe  eyes  are  black,  and  the  lids  furnished  with  hAirs  ; the  bead 
is  rounded,  and  covered  with  downy  feathers  ; the  neck  is  two 
feet  eight  inches  long,  and  feathered  also  ; from  the  Up  of  one 
wing  to  that  of  the  other  extended,  the  length  is  eight  feet ; it 
cannot  fly,  but  it  runs  very  swiftly ; the  legs  are  stout,  and 
bare  of  feathers  above  the  knees,  and  furnished  with  three 
toes,  all  placed  forwards,  each  having  a straight  and  stout  claw 
as  in  the  cassowary  ; on  the  heel  is  a callous  knob  serving  in 
tbe  place  of  a back  toe  ; the  general  colour  of  the  plumage  is 
dull  gray  mixed  with  whito,  inclining  to  tbe  latter  on  the  under 
parts ; the  tail  is  very  short,  and  not  conspicuous,  being  en- 
tirely covered  with  long  loose  and  Roaring  feathers,  having  its 
origin  from  the  lower  part  of  the  back  and  rump,  and  entirely 
covering  it ; the  bill  and  legs  are  brown. 

RHETICUS,  George  Joachim,  a distinguished  German 
astronomer,  and  mathematician,  was  born  at  Feldkirk  in  the 
Tyrol,  in  1514.  and  for  some  years  assisted  the  celebrated 
Copernicus  in  his  astronomical  labours.  He  died  in  1576,  near 
63  years  of  age. 

RHETORIC,  in  the  most  extensive  sense  of  the  word,  de- 
notes the  art  of  composition,  or  that  which  enables  us  to  apply 
language  or  speech  to  the  best  possible  advantage.  According 
to  etymology,  which  often  affords  the  most  satisfactory  expla- 
nation of  words,  it  signifies  the  art  of  pouring  forth  a stream 
of  sentiment,  and  communicating  with  fluency  our  feeling  and 
thoughts  to  others.  Taken  in  this  point  of  view,  rhetoric  will 
comprehend  all  polite  literature,  poetry  perhaps  excepted,  the 
belles-lettres  of  the  French,  the  patbetio  and  pleasant  of  every 
kind;  compositions  whoso  aim  and  end  is  not  so  much  to  inform 
or  satisfy  the  understanding,  as  to  move,  incline,  and  persuade, 
by  addressing  the  imagination,  the  allections,  and  in  some  mea- 
sure sensation  itself.  There  cannot  be  a better  rule  for  com- 
position. and  one  more  plain  and  practical,  than  what  is  laid 
down  by  Cicero  : " We  are  first  to  consider  what  is  to  be  said  ; 
secondly,  how  ; thirdly,  in  what  words ; and  lustly,  bow  it  is  to 
be  ornamented/'  See  the  Editor’s  Grammar  of  Rhetoric  and 
Polite  Literature,  Dr.  Hugh  Blair's  “ Rhetoric,”  Dr.  Campbell's 
Philosophy  of  Rhetoric,  8cc. 

RHEUM,  Rhubarb,  a genus  of  the  monogynia  order  in  the 
enneandria  class  of  plants,  and  in  the  natural  method  ranking 
under  the  12th  order,  holoracen*.  There  is  no  calyx  ; the  co- 
rolla is  sexfid  and  persistent ; aod  there  is  one  triquetrous  seed. 
There  are  seven  species. 

RHEUMATISM,  a well-known  painful  distemper,  coming, 
as  is  supposed,  from  acrid  humours. 

RHINOCEROS,  in  Natural  History,  a genus  of  mammalia 
of  the  order  Fcrm.  Generic  character;  horn  solid,  perennial, 
conical,  seated  on  the  nose,  but  not  adhering  to  the  bone.  This 
quadruped  is  exceeded  in  size  only  by  tbe  elephant.  Its  usual 
10  R 
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length,  not  including  the  tail,  if  twelve  feet ; and  the  ctrcnm- 
fV retire  of  its  body  nearly  the  same.  Its  nose  is  armed  with  a 
homy  substance,  projecting,  in  the  full-grown  animal,  nearly 
three  feet,  and  is  a weapon  of  defence,  which  almost  secures  it 
from  every  attack.  Even  the  tiger,  with  all  his  ferocity,  U but 
very  rarely  daring  enough  to  assail  the  rhinoceros.  Its  upper  lip 
is  of  considerable  length  and  pliability,  acting  like  a species  of 
snout,  w hicb,  grasping  the  shoots  of  trees  and  various  substances, 
conveys  them  to  the  mouth,  and  it  is  capable  of  extension  and 
contraction  at  the  animal's  convenience.  The  skin  is,  in  some 
parts  so  thiek  and  hard  as  scarcely  to  be  penetrable  by  the 
sharpest  sabre,  or  even  by  a musket  hall.  These  animals  are 
found  in  Bengal,  Siam,  China,  and  in  several  countries  of  Africa, 
but  are  far  less  numerous  than  the  elephant,  and  of  sequestered 
solitary  habits.  The  female  produces  only  one  at  a birth  ; and 
at  the  age  of  two  years  the  born  is  only  an  inch  long,  and  at 
six  only  of  the  length  of  nine  inches.  It  is  generally,  however, 
quiet  and  inoffensive.  Its  food  consists  entirely  of  vegetables, 
the  tender  branches  of  trees,  and  succulent  herbage,  of  which  it 
will  devour  immense  quantities.  It  delights  in  retired  and  cool 
situations,  near  lakes  and  streams,  and  appears  to  derive  one 
of  the  highest  satisfactions  from  the  practice  of  rolling  and  wal- 
lowing in  mud;  in  this  respect  bearing  a striking  resemblance 
to  the  hog. 

This  animal  was  exhibited  by  Augustus  to  the  Romans,  and 
Is  supposed  to  be  the  unicorn  of  the  scripture,  ns  it  possesses 
the  properties  ascribed  to  that  animat,  of  magnitude,  strength, 
and  swiftness,  in  addition  to  that  peculiarity  of  a single  horn, 
which  may  be  considered  as  establishing  their  identity.  The 
two-horned  rhinoceros,  is  similar  in  size  and  manners  to  the 
former,  and  is  principally  distinguished  from  it  by  having  two 
horns  on  its  nose;  the  first  being  always  the  largest. 

RHINOCEROS  AVIS,  in  Ornithology,  a name  given  to  a 
species  of  Indian  raven,  the  beak  of  which  being  remarkably 
fine,  and  having  a horn-like  protuberance  on  its  upper  part,  is 
frequently  brought  to  Europe.  It  is  an  ugly  bird,  has  a very 
rank  smell, is  larger  than  the  English  raven,  nnd  feeds  on  carrion. 

RH1NOMACER,  a genus  of  insects,  of  the  order  coleoptera. 

RHODIUM,  a new  metal  discovered  among  the  grains  of 
erode  platina  by  Dr.  Wollaston. 

RHODORA,  {Canadian  Rote -blossom, ) a genus  of  the  decan- 
dria  monogynia  class  and  order. 

RHOMBOIDES,  in  Geometry,  a quadrilateral  figure,  whose 
opposite  sides  nnd  angles  are  equal,  but  which  is  neither  equi- 
lateral nor  equiangular ; or  itis  an  oblique  angled  parallelogram. 

RHOMBOIDIA,  the  name  of  a genus  of  spars,  given  them 
from  their  being  of  a rhomhoidal  form.  They  derive  this  figure 
from  an  admixture  of  particles  ofiron,  and  consist  of  six  planes. 

RHOMBUS,  in  Geometry,  an  equilateral  rhomboid,  or  a 
quadrilateral  figure,  whose  sides  arc  equal  and  parallel,  but  the 
angles  unequal ; the  two  opposite  ones  being  obtuse,  and  tbo 
other  two  acute. 

RHUBARB.  See  Rheum. 

RHUMB,  in  Navigation,  a vertical  circle  of  any  given  place, 
or  tho  intersection  of  such  a circle  with  the  horizon,  in  which 
last  sense  the  rhumb  is  the  same  with  the  point  of  the  compass. 

RHUMB  Link,  or  Loxodromia,  in  Navigation,  is  a line  pro- 
longed from  aoy  point  in  a sea  chart,  except  in  the  direction  of 
any  of  the  four  cardinal  points  ; or  it  is  the  line  described  by  n 
ship  while  her  course  is  constantly  directed  towards  one  and 
the  same  point  of  the  compass,  exoept  the  four  above  men- 
tioned, that  is,  while  she  crosses  all  the  meridians  at  the  same 
angle,  providing  this  is  not  a right  one,  and  this  angle  is  called 
the  angle  of  the  rhumb;  and  that  which  it  makes  with  the 
equator,  or  a parallel  to  the  equator,  is  called  the  complement 
or  the  rhumb.  If  a vessel  sail  either  north  or  south,  it  evidently 
describes  a great  circle  of  the  sphere,  or  part  of  such  a circle; 
and  if  her  course  is  either  due  east  or  dae  west,  she  cuts  all  the 
meridians  at  right  angles.  But  if  her  course  is  oblique  to  these 
principal  points,  then  she  no  longer  describes  a circle,  but  a 
sort  of  spiral,  the  characteristic  property  of  which  Is,  that  it 
cots  all  the  meridians  at  the  same  angle,  and  is  thence  deno- 
minated tho  loxodromia,  or  loxodromic  curve,  or  rhumb  lino, 
which,  though  it  continually  approaches  towards  the  pole,  cau 
never  arrive  at  it.  except  after  an  infinite  number  of  revolutions. 

RHYME.  See  Poetry. 


RHYTHMICAL,  in  Music,  an  epithet  applied  to  the  pro- 
perty, or  quality,  in  the  ancient  melopcria,  and  modem  tn-lody, 
by  which  the  cadences,  accents,  and  quantum*,  are  regulated 
and  determined. 

RIBAND,  or  Riibon,  a narrow  sort  of  silk,  chiefly  used  for 
head  ornaments,  badges  of  chivalry,  Ac. 

RIBANDS,  in  Naval  Architecture,  long,  narrow,-  flexible 
pieces  of  timber,  nailed  upon  the  outside  of  the  ribs  from  the 
stem  to  the  stern-post,  so  as  to  encompass  the  ship  lengthways; 
of  these  the  principal  are  the. 

Floor  Riband,  which  terminates  at  tbo  height  of  the  rising 
line  of  the  floor  ; and  the 

Breadth  Riband,  which  coincides  with  the  wing  transom,  at 
the  height  of  the  lower-deck  : all  the  rest  are  termed  interme- 
diate ribands. 

The  ribbands  being  judicioosly  arranged  with  regard  to  tbeir 
height  and  distance  from  each  other,  and  forming  regular  sweeps 
round  the  ship's  body,  will  compose  a kind  of  frame,  whose  inte- 
rior surface  will  determine  the  curve  of  all  the  intermediate  or 
filling  timbers,  which  are  stationed  between  the  principal  ones. 
As  the  figure  of  a ship's  body  approaches  to  Uiat  of  u conoid, 
and  the  ribands  having  a limited  brvadth,  it  is  apparent  that 
they  cannot  be  applied  to  this  convex  surface  without  forming 
a double  curve,  which  will  be  partly  vertical  and  partly  boriaon- 
tal,  so  that  tire  vertical  curve  will  increase  by  approaching  the 
stem,  and  still  more  by  drawing  near  the  stern  post.  It  is  also 
evident,  that  by  deviating  from  the  middle  line  of  the  ship’s 
length,  as  they  approach  the  extreme  breadth  at  the  midship 
frame,  the  ribands  will  also  form  a horizontal  curve.  From 
this  double  curve  it  results  that  the  ribands  will  appear  in  dif- 
ferent points  of  view  when  delineated  on  different  planes  of  the 
same  ship. 

KIUK3,  the  currant  and  gooseberry  bush,  a genus  of  the 
monogynia  order  in  the  pentandria  class  of  plants,  and  in  the 
natural  method  ranking  under  the  36th  order,  pomace*. 

RIBS  of  a Parrel,  arc  short  pieces  of  plank,  each  having  two 
holes  in  it,  through  which  the  two  parts  of  the  parrel-rope  are 
received,  the  inner  smooth  edge  of  the  rib  resting  against  aod 
sliding  readily  up  and  down  the  mast, 

RICCIOLI,  Joannes  Baptists,  a learned  Italian  astrono- 
mer and  mathematician,  was  born  at  Ferrara,  n city  in  the  papal 
dominions,  in  1&9®,  and  died  in  1671,  in  the  73d  yea.  of  his  age. 

RICHER! A.  a genus  of  the  class  and  order  diaccia  peutan- 
dria  ; a tree  of  great  site. 

HICINUS,  or  Palma  Christi,  a genus  of  the  monadclphia 
order,  in  the  roonoecia  class  of  plants,  and  in  the  natural  me- 
thod ranking  under  the  38th  order,  tricoccse. 

RICKETS,  a disease  affecting  children,  and  principally 
characterised  by  enlargement  and  inflexore,  or  distortion  of 
the  bones. 

RICOCHET  Fiat  no,  in  the  Military'  art,  is  a method  of 
firing  with  pieces  elevated  from  three  to  six  degrees,  and  loaded 
with  a small  charge,  so  that  the  ball  may  bound  and  roll  along 
Inside  the  parapet.  The  ball  or  shot  thus  discharged,  goes 
bounding  or  rolling,  killing  or  maiming  all  it  meets  with  iu  its 
course,  and  creates  much  greater  disorder,  by  thus  moving 
slowly,  than  if  thrown  from  the  piece  whose  elevation  is  greater, 
w ith  much  greater  violence. 

RIDDLE,  In  rural  economy,  a sort  of  sieve,  used  to  separate 
the  grain  from  dust,  and  the  seeds  of  weeds.  Iu  Mineralogy, 
the  riddle  is  osed  to  separate  the  ore  from  surrounding  rubbish. 

RIDE  (To)  Head  to  Wind,  is  when  the  wind  if  so  much  more 
powerful  than  the  tide,  as  to  cause  tho  ship  to  swing  till  her 
head  is  in  the  direction  of  the  former. 

To  Ride  Athwart,  Or  frfltffw  Wind  and  Tide,  is  when  the  wind 
and  tide  are  in  opposition,  but  so  nearly  equal  in  their  force, 
that  the  ship  rides  with  the  tide  running  against  one  side,  and 
the  wind  blowing  upon  the  other. 

To  Ride  out  a Gale,  signifies  that  the  ship  does  not  drive 
during  the  storm. 

To  Ride  Easy,  is  said  of  a ship  when  she  does  not  labour  or 
fieri  a great  strain  upon  her  cables. 

To  Ride  Hard,  is,  on  the  contrary,  to  pitch  violently  in  the 
sea.  so  as  to  strain  her  cables,  masts,  or  bull. 

To  Ride  a Head-rope  of  a Sail,  & c.  is  to  shake  and  stretch 
it  by  treading  upon  it  while  a purchase  is  employed  at  (tie  end 
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to  extend  it*  A rope  ifl  said  to  ride  when  one  of  the  turns  by 
which  it  is  wound  round  lies  over  another,  so  as  to  interrupt 
the  operation,  or  prevent  its  rendering. 

RIDERS,  a sort  of  interior  ribs,  fixed  occasionally  in  a ship’s 
hold,  opposite  to  some  of  the  principal  limbers  to  which  they 
arc  bolted,  and  reaching  front  the  keelson  to  the  beams  of  the 
lower-deck,  aod  sometimes  higher,  in  order  to  strengthen  her 
frame.  They  are  bolted  to  the  other  timbers  to  support  them 
when  it  is  apprehended  the  ship  is  not  sufficiently  strong  in  the 
art  where  they  are  fixed,  which  is  generally  a-midships.  They 
ave  also  their  floor  pieces  and  Hillocks,  and  sometimes  their 
top  pieces,  and  being  scarfed  to  each  other  in  the  same  manner 
as  the  limbers,  they  have  similar  distinctive  appellations,  as 
the  Rides  Futtochi;  Lower  Fvttoek  Riders;  Middle  Pullock 
Riders;  Upper  Futtock  Riders  ; Floor  Riders.  See  the  arti- 
cle Floor.  The  riders  ought  to  be  stationed  so  as  to  lie  between 
two  ports  of  the  lower  deck,  and  to  correspond  with  the  timbers 
to  which  they  are  attached,  in  such  manner  as  that  the  scarfs 
of  the  riders  may  be  dear  of  the  timbers.  They  are  scored 
upon  the  keelson,  clamps,  and  thick  stuff  of  the  bottom.  They 
arc  secured  by  bolts,  which  are  driven  from  without,  so  as  to 
penetrate  the  outside  Dlanks,  the  timbers,  the  clamps,  and  the 
riders,  on  the  inside  o»  which  last  they  are  fore-locked.  These 
pieces  are  rarely  used  in  merchant-ships,  on  account  of  the 
space  they  occupy  in  the  hold  ; neither  are  they  generally  used 
in  vessels  of  war,  st  least,  till  the  ship  is  enfeebled  by  service. 

RIDGE,  a long  narrow  assemblage  of  rocks,  lying  near  the 
surface  of  the  sea. 

RIDGES,  fa  Agriculture,  are  pieces  of  ground  laid  up  be- 
tween two  farrows,  having  always  considerable  length,  but  of 
amatl  breadths. 

RIDING,  a corruption  ofTrithing,  now  chiefly  used  as  divi- 
sions of  Yorkshire,  of  which  there  are  three. 

Ridino  Clerk,  one  of  the  six  clerks  in  chancery,  who,  in 
his  turn  annually  keeps  the  coolrdment  books  of  all  grants  that 
pass  the  great  seal  that  year. 

RIFLE,  a firm-arm  which  has  the  inside  of  its  barrel  cut  with 
from  three  to  nine  or  ten  spiral  grooves,  so  as  to  make  it  resem- 
ble a female  screw,  varying  from  a common  screw  only  in  this, 
that  its  grooves  or  rifles  are  less  deflected  and  approach  more 
to  a right  line;  it  being  now  usual  for  the  grooves  with  which 
the  best  rifled  barrels  are  cut,  to  take  about  one  whole  turn  in  a 
length  of  thirty  inches.  The  number  of  these  grooves  differ 
Recording  to  the  sine  of  the  barrel  and  the  fancy  of  the  work- 
man ; and  their  depth  and  width  are  not  regulated  by  any 
invariable  rule. 

RIG,  To,  is  to  fit  the  shrouds,  stays,  braces,  Ac.  to  tbelr  re- 
spective masts  and  yards. 

To  Rio  tn  a Boom,  is  to  draw  it  in  from  a situation  upon  the 
end  of  a yard,  bowsprit,  or  another  boom,  Ac.  to  extend  the  foot 
of  a sail. 

RIGGERS,  men  who  make  a livelihood  by  going  on  board 
ships  to  At  the  standing  and  ranuing  riggiog.  It  is  also  a name 
given  in  the  navy  to  any  party  of  men  sent  to  the  rigging  loft 
or  hulk,  to  prepare  the  standing  rigging  for  putting  over  the 
mast-heads. 

RIGGING,  a general  name  given  to  all  the  ropes  employed 
to  snpport  the  masts,  and  to  extend  or  reduoe  the  sails,  or 
arrange  them  to  the  disposition  of  the  wind. 

Standing  Riooinr,  is  that  which  is  used  to  sustain  the  masts, 
and  remains  iu  a fixed  position;  as  the  shrouds,  stays,  and 
back- stays. 

Running  Rigging,  is  that  which  ifl  fitted  to  arrange  the 
sails,  by  passing  through  various  blocks  indifferent  places  about 
the  masts,  yards,  shrouds,  flic-  as  the  braces,  sheets,  halliards, 
dew-lines,  Ac.  Ac. 

Lower  Riogino,  Is  that  which  attaches  to  the  lower  masts. 

'J'op-.}fa$t  Rigoing,  consists  of  the  top-mast  shrouds,  stays, 
and  back-stays. 

Rigging-Zo//,  a kind  of  long  room  or  gallery  in  a dockyard, 
where  the  standing  rigiog  is  fitted  by  atrctchiog,  serving,  spli- 
cing, seizing,  Ac.  to  be  in  readiness  for  the  ship. 

RIGHT,  in  Geometry,  signifies  the  same  with  straight ; thus 
u straight  line  is  called  a right  one. 

Right,  in  Law,  not  only  denotes  properly,  for  which  a writ 
of  right  lies,  but  also  any  title  or  claim,  either  by  virtue  of  a 


oondition,  mortgage,  Ac.  for  which  no  action  is  given  by  law, 
but  an  entry  only. 

Right  Angle,  Cone,  Cylinder , Sphere,  Sic.  See  their  respec- 
tive substantives. 

RIGHTING,  tho  act  of  restoring  a ship  to  her  upright  posi- 
tion after  she  has  been  laid  upon  a careen,  which  is  effected  by 
casting  loose  the  careening  tackles,  and,  if  necessary,  heaving 
upon  the  relieving-tacklcs. 

A ship  is  also  said  to  right  at  sea,  when  she  rises  with  her 
masts  erect,  after  having  been  pressed  down  on  one  side  by  the 
effort  of  the  wind  upon  her  sails. 

To  Rioiit  the  Helm , implies  to  replace  it  in  the  middle  of  the 
ship,  after  having  pot  it  out  of  that  position. 

RIGHTS,  Bill  of,  a declaration  delivered  by  the  lords  and 
commons  to  the  Prince  and  Princess  of  Orange,  Feb.  13,  I6M«, 
and  afterwards  enacted  in  parliament,  when  they  came  to  tho 
throne.  This  may  be  considered  as  one  grand  foundation  of 
English  liberty. 

RIGIDITY,  a brittle  hardness;  or  that  kind  of  hardness 
which  is  supposed  to  arise  from  the  mutual  indentation  of  the 
component  particles  of  a body. 

RILL,  in  Agriculture,  a small  runlet  of  water,  mostly  rising 
on  the  sides  of  gentle  declivities;  they  are  sometimes  natural, 
and  sometimes  artificial. 

RIM,  or  Brim,  a name  given  to  the  circular  edge  of  a top. 
Tbe  circumferenee  or  circular  part  of  a wheel. 

RIND,  a skin  of  any  fruit  that  may  be  cot  off.  The  outer 
coat  of  the  chesnut  set  with  prickles,  particularly  has  this  name. 

RING,  for  the  finger,  an  ornament  of  great  antiquity  and 
general  nse,  frequently  used  as  badges  of  office,  and  denoting 
tbe  quality  of  the  wearer. 

Ring,  id  Navigation  and  Astronomy,  a brass  instrument 
made  in  the  form  of  a ring,  aud  serving  to  take  the  altitude  of 
the  sun. 

Ring  Bolt,  an  iron  bolt  with  an  oye  at  one  end,  wherein  is 
fitted  a circular  ring.  They  arc  used  for  various  purposes,  but 
more  particularly  for  managing  and  securing  tbe  cannon ; aud 
are,  for  this  purpose,  fixed  In  tbe  edges  of  the  gun-ports.  They 
are  driven  through  the  plank  and  the  corresponding  beam  or 
timber,  and  retained  in  this  position  by  a small  pin  thrust 
through  a hole  iu  the  small  end. 

Ring  Ropes,  short  pieces  of  rope,  tied  occasionally  to  the  ring- 
bolts of  the  deck,  to  stopper  or  fasten  the  cable  more  securely 
when  the  ship  rides  with  a heavy  strain. 

Ring  Tail,  a quadrilateral  sail  extendiog  on  a small  mast, 
which  is  occasionally  erected  for  that  purpose  on  a ship’s  taffa- 
rel,  the  lower  part  being  stretched  out  by  a boom,  which  pro- 
jects over  the  stern  horizontally. 

Ring  Tail,  is  also  the  name  of  a kind  of  studding  sail  hoisted 
beyond  the  afteredge  of  those  sails  which  are  extended  by  a 
gaff  and  a boom  over  the  stern.  The  two  lower  corners  of  this 
sail  are  stretched  out  to  a boom  called  a 

Ri  no  Tail  Boom,  which  rigs  io  and  out  upon  the  main  or  driver 
boom,  in  the  same  manner  that  a studding  sail  boom  does 
on  the  top-sail  yards. 

Ring  Worm,  in  Medirine,  a popular  appellation  given  to 
various  superficial  affections  of  the  skin,  which  assume  some- 
what of  a circular  form.  The  kinds  arc  very  different,  and 
reqnire  very  different  treatment. 

Ring  of  Saturn,  in  Astronomy,  is  a broad,  opaque,  circular 
body,  encompassing  the  equatorial  regions  of  that  planet,  at  a 
considerable  distance  from  him  ; which  presents,  under  favour- 
able circumstances,  one  of  the  finest  telescopic  objects  io  the 
heavenj.  An  apparent  irregularity  was  first  observed  in  tbe 
form  of  Saturn  by  Galileo,  but  his  telescope  was  not  sufficiently 
powerful  for  him  to  discover  the  cause  of  it;  this,  however, 
was  soon  after  effected  by  Huygens,  who,  iu  coosequeiicc,  pub- 
lished his  44  New  Theory  of  Saturn."  in  1659.  This  ring,  which 
is  very  thin,  not  exceeding  4500  miles,  is  inclined  to  the  plane 
of  the  ecliptic  in  an  angle  of  31°  11/  12* ; and  revolves  from  west 
to  east  in  10K29fn  Iff'  8,  being  nearly  the  time  of  the  diurnal 
revolution  of  Saturn,  and  which  is  also  found,  from  the  laws  of 
Kepler,  to  be  the  time  in  which  a satellite  would  revolve  shout 
that  planet  at  the  mean  distance  of  the  ring;  a very  remarkable 
confirmation  of  the  universality  of  the  laws  of  the  planetary 
motions.  This  rotation  is  performed  about  an  axis  perpendiou- 
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lar  to  the  plane  of  the  ring,  and  passing  through  the  centre  of 
the  planet  The  ring  being,  as  we  observed  above,  very  thin, 
it  sometimes  nearly  disappears,  that  is,  when  its  plane  coin* 
tides  with  or  passes  Ouough  the  centre  of  the  earth  or  sun,  at 
which  timo  it  subtends  an  angle  of  not  more  than  half  a second, 
and  can  therefore  only  be  discovered  by  the  most  powerful 
telescopes,  through  which  it  has  then  the  appearance  of  a 
luminous  line  beyond  the  body  of  the  planet.  _ And  as  this  plane 
is  presented  to  the  sun  twice  during  each  sidereal  revolution 
of  the  planet,  the  disappearance  of  the  ring  will  happen  about 
every  15  years,  and  at  nearly  the  same  intervals  it  will  appear 
to  the  greatest  advantage.  When  viewed  in  the  most  favour* 
able  position,  with  a magnifying  power  of  700,  the  ring  is 
observed  to  be  divided  into  two  unequal  portions  by  a black 
conccutric  line,  which  is  now  ascertained  to  be  a real  separation, 
and  that  what  wc  call  the  ring  of  Satorn  consists  at  least  of  two 
rings  ; and  some  astronomers  have  even  supposed  it  to  be  still 
farther  subdivided,  and  to  consist  of  several  circular  parts,  but 
this  at  preseot  is  little  more  than  conjecture.  The  dimen- 
sions of  this  double  ring,  as  given  by  Dr.  Hersebel,  are  as 


follow  Lag.  MLIm. 

Diameter  of  the  planet, . . . 76068 

Inside  diameter,  smaller  ring. 146345 

Outside 184383 

Inside  diameter,  larger  ring, 180248 

Outside, 904908 

Breadth  of  the  inner  ring,  . ............. ....  20000 

• ■ — of  the  outer  ring, 7200 

Space  between  the  rings, 2839 

— between  the  planet  and  ring, 70277 

Mean  thickness  of  ring 4500 


The  intersection  of  the  plane  of  the  ring  with  the  ecliptic  is 
In  6*  20u,  and  11*20°,  in  which  points  therefore  it  disappears, 
and  between  these,  vis.  at  2*  20°,  and  8*20^,  it  appears  most 
brilliant.  As  the  plane  of  tbe  ring  coincides,  or  nearly  coincides, 
with  the  eouAtor  of  the  planet,  it  is  obvious  that  the  ring  never 
becomes  visible  in  bis  polar  regions,  and  even  in  those  parts 
nearer  the  equator  it  must  be  very  frequently  eclipsed  by  the 
planet,  which  last,  on  the  contrary,  is  as  frequently  eclipsed  by 
the  ring ; whence  it  docs  not  seem  that  it  can  be  designed  to 
supply  these  remote  regions  with  light,  as  some  have  supposed, 
as  it  rather  serves  to  render  them  more  dreary  and  comfortless  ; 
welt  might  the  poet  say, 

“ On«  momeut'a  cold  like  ibeirs  would  pierce  oar  bonr. 

Frees*  oar  heart’*  blood,  and  torn  a*  all  to  atone.” 

RIOT,  rout,  and  unlawful  assembly.  When  three  persons,  or 
more,  assemble  themselves  together,  with  an  intent  mutually  to 
assist  each  other  against  any  who  shall  oppose  them  in  the  exe- 
cution of  some  enterprise  of  a private  nature,  with  force  nr 
violence,  against  the  peace,  or  to  tbe  manifest  terror  of  the 
people,  whether  the  act  intended  were  of  itself  lawful  or  unlaw- 
ful ; if  they  only  meet  with  such  purpose  or  intent,  though  they 
shall  after  depart  of  their  own  accord  without  doing  any  thing, 
this  is  an  unlawful  assembly.  By  34  Edward  III.  c.  I.  it  is 
enacted  that  if  a justice  find  persons  riotously  aasembled.hr 
alone  has  not  only  power  to  arrest  the  offenders,  and  bind  them 
to  their  good  behaviour,  or  imprison  them  if  they  do  not  offer 
good  bail ; but  he  may  also  authorise  others  to  arrest  them  hy  a 
hare  verbal  command,  without  other  warrant : and  by  force 
thereof,  the  person  so  commanded  may  pursue  and  arrest  the 
offender  in  his  absence,  as  well  as  presence.  It  is  also  said, 
that  after  any  riot  is  over,  any  one  justice  may  send  his  w ar- 
rant to  arrest  any  person  who  was  concerned  in  it,  and  that  he 
may  send  him  to  gaol  till  he  shall  find  sureties  for  his  good  be- 
haviour. The  punishment  of  unlawful  assemblies,  if  to  the 
number  of  twelve,  may  be  capital,  according  to  tbe  circum- 
stances which  attend  them ; hut  from  the  number  of  three  to 
eleven,  it  is  by  fine  and  imprisonment  only.  The  same  is  the 
case  in  riots  and  routs  by  the  common  law.  io  which  the  pillory, 
in  very  enormous  cases,  lias  been  sometimes  superadded. 

By  the  act  1 George  II.  cap.  5.  sect  2.  every  justice,  sheriff, 
mayor,  An.  shall,  upon  notice  of  a riot,  or  unlawful  tumultuous 
assembly  of  twelve  persous,  proceed  to  the  place,  and  make 
proclamation  for  them  to  depart,  upon  pains  of  that  act  com- 
monly called  the  riot  act.  If  any  person  shall  wilfully  oppose 
or  hurt  any  person  going  to  make  proclamation,  and  prevent 


tbe  same,  he  shall  be  guilty  of  felony  without  benefit  of 
clergy.  If  twelve  continue  together  after  proclamation  for  one 
hour,  it  is  felony  in  like  manner.  And  every  justice,  Ac.  shall 
apprehend  persons  ; and  if  the  rioters  arc  killed,  tbe  justice,  Ac 
shall  not  answer  for  it.  A riot,  though  of  fewer  persons  than 
twelve,  to  destroy  any  church,  chapel,  meeting,  or  dwelling- 
house,  out  house.  Ac.  is  a capital  felony  ; and  tbe  hundred  shall 
answer  the  damages  as  in  case  of  robbery. 

If  two  justices  go  out  to  quell  a riot,  they  may  assemble  the 
v otte  eomitatui,  and  ever?  person  capable  of  travelling  is,  upon 
being  warned,  to  join  them  on  pain  of  imprisonment.  13 
Henry  IV.  8,7,1.  1,2,  II,  5.  c.  8,  s.  2. 

It  is  no  uncommon  thing  to  bear,  when  accidents  have  occur- 
red at  riots,  that  though  the  riot  act  has  been  read  by  a magis- 
trate, tbe  people  who  suffer,  or  those  who  make  their  appear- 
ance before  a coroner’s  jury,  for  the  most  part  sw  ear  they  never 
heard  one  syllable  of  the  act  read.  In  order  to  announce  that 
the  riot  act  has  really  been  read,  the  editor  once  proposed  to 
Viscount  Lord  Sidmouth,  that  a flag  should  be  unfurled  by  the 
magistrate,  or  his  officer,  when  the  riot  act  bad  been  read  to  a 
seditious  or  ill-disposed  mob.  They  could  all  see  the  (lag,  who 
were  not  blind,  though  they  might  not  all  hear  the  magistrate's 
voice,  and  would  be  left  without  excuse,  if  they  did  not  disperse 
when  the  symbol  of  good  order  was  unfurled  in  their  sight 

RIPPLING,  a broken  and  interrupted  noise,  produced  by  a 
current  on  or  near  the  sea-coast  : the  effect  of  which  is  also 
apparent  to  the  eye,  by  occasioning  an  ebullition  or  bubbling 
up  of  the  water. 

RISING,  io  Astronomy,  the  first  appearance  of  the  sun, 
moon,  or  other  celestial  body,  above  tbe  horizon. 

Risiko  Line,  a name  given  hy  shipwrights  to  an  incurvated 
line  drawn  on  the  plane  of  elevation,  to  determine  the  height 
of  the  ends  of  all  the  floor  timbers  throughout  the  ship’s  length 
and  which  accordingly  ascertains  tbe  figure  of  the  bottom  with 
regard  to  sharpness  or  flatness. 

RISK,  the  hazard  or  chance  of  loss,  damage,  Ac.  against 
which  insurances  are  generally  effected;  such  as  against  fire, 
seas,  tempest,  enemies,  Ac. 

RITUAL,  a book  directing  the  order  and  manner  to  he  ob- 
served in  celebrating  religious  ceremonies  and  performing 
divine  service,  in  a particular  church,  diocese,  order,  or  the  like. 

RIVER,  in  Geography,  a stream  or  current  of  fresh  water, 
flowing  in  a bed  or  channel  from  its  source  or  spring  into  the 
sea.  In  Commerce  and  Political  Economy,  we  may  define  a river 
to  be  a moving  road,  and  the  nurse  of  canals  or  inland  naviga- 
tion. The  doctrine  which  relates  to  the  flux,  reflux,  motion,  and 
discharge  of  rivers,  is  a branch  of  hydraulics,  and  as  such  forms 
a part  of  the  present  work,  though  our  limits  will  only  admit  of 
a slight  sketch  of  the  theory.  Water  running  in  open  canals  o* 
rivers,  is  accelerated  in  consequence  of  its  depth,  and  of  the 
declivity  on  which  it  runs,  till  the  resistance  increasing  with 
the  velocity,  becomes  equal  to  the  acceleration,  when  the  motion 
of  tbe  stream  becomes  uniform.  But  this  resistance,  it  is 
obvious,  can  only  be  determined  by  experiment;  and  hence 
several  philosophers  have  undertaken  different  courses  of  expe- 
riments for  this  purpose,  amongst  whom  Buat  and  Leslie  seem 
to  have  met  with  the  most  complete  success. 

The  same  principles  which  regulate  the  motion  of  water  in 
pipca  and  aton£  canals,  extend  likewise  to  the  flow  of  rivers  in 
their  beds.  Since  the  propelling  power  is  proportional  to  the 
elevation  of  the  main  source,  the  celerity  acquired  by  those 
descending  streams  would  become  enormous,  it  the  force  were 
not  gradually  absorbed  by  the  operation  of  some  constant 
impediments.  Suppose,  such  a river  as  the  Rhone  to  rcccivo 
its  principal  waters  at  the  altitude  of  900  feet  above  the  level  of 
the  sea,  and  that  no  system  of  obstruction  had  intervened  in  its 
course,  it  would  have  shot  into  the  Bay  of  Marseilles  with  the 
tremendous  velocity  of  240  feet  in  a second,  or  at  tbe  rate  of 
164  miles  every  hour.  Even  an  inferior  stream,  like  the  Thames, 
fed  at  the  height  of  only  a hundred  feet,  would  still,  if  not 
retarded  hy  the  attrition  of  its  bottom  and  sides,  have  rushed 
into  the  sea  with  a velocity  of  64}  miles  in  an  hour.  Tha 
resistance  of  fluids,  like  tbe  friction  of  solids,  thus  enters  largely 
into  the  economy  of  nature.  As  the  latter  is  the  grrnt  principle 
of  stability  and  consolidation,  so  the  former  sene*  moat  essen- 
tially to  restrain  the  accumulation  of  celerity,  and  to  modi  rate 
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all  violent  motions.  A current  presses  forwards  with  increasing 
rapidity,  till  the  obstruction  which  it  encounters  becomes  at  last 
equal  to  the  inciting  force  ; and  having  attained  this  limit,  the 
water  then  continues  to  (low  in  a uniform  stream.  The  main* 
taining  power  is  proportional  to  the  quantity  of  descent  in  a 
given  space  ; but  the  impeding  influence  depends  on  the  surface 
of  the  bed  of  the  river  compared  with  its  volume.  This  obstruc- 
tion must  augment  very  fast,  being  as  the  square  of  the  celerity. 
If  a river  should  wind  considerably,  the  multiplied  deflexions 
which  it  suffers,  must  still  farther  impede  its  motion.  In  every 
bend  which  it  makes,  part  of  its  impulse  will  be  spent  against 
the  concave  side  of  the  channel ; tlic  centrifugal  effort  will  like- 
wise raise  the  surface  of  the  water  in  those  sinuosities,  and 
therefore  augment  the  abrasion  of  the  banks.  Hence,  no  stream 
can  be  long  confined  to  a rectilineal  channel.  If  an  accidental 
•well  should  once  effect  a breach,  the  sweep  of  the  current 
must  necessarily  tend  to  enlarge  the  concavity  by  an  accelerat- 
ing progression;  the  opposite  shore,  from  the  accumulation  of 
gravel  and  other  deposits,  gradually  advancing  into  tho  chan- 
nel. Rivers  thus  naturally  form  sinuosities ; they  seek  to 
meander  over  the  plains;  and  they  would  incessantly  change 
their  beds,  if  not  restrained  by  sedulous  attention  and  skilful 
hydraulic  operations.  In  such  a country  as  Italy,  the  superin- 
tendence of  water-courses  constitutes  an  important  department 
of  government. 

If  a flat  surface  he  directly  opposed  to  the  action  of  a stream 
as  it  shoots  from  the  side  of  a vessel,  it  must  evidently  sustain 
a pressure  just  equal  to  that  which  actually  projected  the  fluid, 
or  the  load  of  the  incumbent  column.  In  every  case,  therefore, 
the  impulsion  of  any  current  against  a perpendicular  plane, 
may  be  estimated  by  the  weight  of  a body  of  the  fluid  standing 
upon  that  surface,  and  having  the  altitude  due  to  the  velocity. 

The  pressure  of  a river  against  the  piers  of  a bridge,  may  be 
bencc  computed.  The  shock  becomes  augmented  in  a bigb 
ratio  during  floods ; for  not  only  is  a greater  extent  of  surface 
then  opposed  to  the  current,  bnt  the  effort  on  every  given  space 
follows  also  the  square  of  the  increased  velocity.  The  mighty 
rush  of  a torrent,  currying  along  with  it  fragments  of  rock, 
•tones,  or  gravel,  depends  on  the  same  principle.  A torrent, 
with  the  celerity  of  eight  miles  an  hour,  would  therefore  be 
capable  of  rulliug  a stone  of  four  foot  in  diameter.  But  a 
stream  gliding  at  the  rate  of  two  miles  an  hour,  would  only  be 
snflicient  to  carry  Blong  with  it  a pebble  of  three  inches  in 
diameter.  With  lower  velocities,  the  current  will  scarcely 
move  gravel.  If  the  particles  of  sand  were  supposed  to  have  a 
diameter  equal  to  the  twenty-fourth  part  of  an  inch,  it  would 
require  a How  of  a quarter  of  a mile  in  an  hour  to  bear  them 
along.  A velocity  of  the  tenth  part  of  a mile  in  an  hoar,  would 
only  be  suflicient  to  carry  sandy  partielos  of  tho  hundred  and 
twenty-third  part  of  an  inch  in  diameter.  Hence  the  theory  of 
the  washing  of  metallic  ores,  and  the  deposition  of  gold  dust  in 
the  beds  of  rivers.  The  ores  being  broken  into  very  small 
fragments  by  means  of  a stamper,  tbeso  are  laid  upon  an 
inclined  plane,  and  exposed  to  the  action  of  a descending 
stream  of  water,  which  sweeps  away  all  the  lighter  earthy  par- 
ticles. In  like  manner  the  pellicles  of  gold,  adhering  com- 
monly to  minute  portions  of  quarts,  being  at  length  detached 
by  incessant  rolling  arc  left  in  the  little  pools,  while  the  sandy 
particles  are  still  carried  farther.  Hence  also  the  reason  why 
the  bottoms  of  rapid  rivers  are  covered  with  large  round  stones, 
nr  at  least  with  rolled  pebbles.  Where  the  celerity  of  the  cur- 
rent becomes  moderated,  gravel  and  coarse  sand  begin  to 
appear.  But  when  the  flow  is  sluggish,  the  bed  of  the  river  is 
always  covered  with  fine  sand  or  mud.  Such  deposits  occur 
chiefly  in  the  pools,  and  near  the  influx  into  the  sea.  Hence 
likewise  the  gradual  formation  of  bauks,  a process  which  is 
constantly  going  on  over  all  the  stagnant  parts  of  water,  and 
along  the  limits  of  opposite  currents. 

The  tluat-hoard  of  a river  mill  is  impelled,  not  by  the  whole 
velocity  of  the  stream,  but  only  by  tho  excess  of  this  above  the 
velocity  of  the  board  itself.  Hence  it  would  be  more  advan- 
tageous to  make  tbo  float-boards  turn  slower,  and  to  multiply 
their  velocity  afterwards  by  means  of  a train  of  internal  ma- 
chinery. The  current  might  then  strike  with  nearly  its  foil 
celerity.  In  the  case  of  undershot  wheels,  a grate  loss  of 
power  is  occasioned  by  the  accumulation  of  the  dead  water,  or  j 
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of  the  water  which,  having  impinged  against  a float-board, 
remains  nearly  stagnant,  and  therefore  impedes  the  advance  of 
the  next  float-board.  Tbe  shock  will  evidently  be  the  same,  whe- 
ther a current  strike*  against  a fixed  plane,  or  the  plane  itself 
moves  with  an  equal  and  opposite  velocity  through  a fluid  at 
rest.  The  formula  of  impulsion  already  given,  must  hence 
include  likewise  the  case  of  resistance,  which  is  therefore  pro- 
portional to  the  square  of  the  celerity.  Bat  this  conclusion 
might  be  derived  from  direct  considerations.  As  the  piano 
advances,  it  receives  the  stroke  of  all  the  particles  in  Us  pro- 
gress. Tbe  quantity  of  momentum  thus  consumed,  is  evidently 
compounded  of  tbe  number  of  particles  encountered,  and  llio 
impetus  of  each;  but  tbe  number  and  individual  force  of  those 
particles  being  as  tbe  velocity,  the  combined  effect  must  be 
proportional  to  tbe  square  of  tbe  velocity. 

On  Dredging  Machines,  with  a description  of  one  at  present 
employed  to  deepen  tbe  river  Clyde. — Dredging  was  first  em. 
ployed  by  the  Dutch  to  clean  tbe  bars  or  entrances  of  their 
harbours  and  navigable  canals.  The  first  machines  were  not 
contrived  for  lifting  mud,  gravel,  8cc.  but  only  for  loosening  it, 
so  that  the  sluice*  constructed  for  tbe  purpose  of  cleaning,  or 
scouring,  might  have  more  effect.  They  consisted  of  large 
bars,  or  prongs,  placed  vertically  in  a wooden  frame,  which 
being  fastened  to  a vessel  in  the  liuo  cf  the  sluices,  the  whole 
was  impelled  forward  by  ihc  current,  and  produced  a most 
effectual  scour.  The  first  kind  of  dredging  machines  used  to 
any  extent  in  this  country,  consisted  of  a large  plate  of  iron, 
about  four  feet  long,  and  eighteen  inches  deep,  sharpened  on 
the  under  edge.  To  each  end  of  it  a plank  of  hard  wood  was 
fixed  to  tenons  cut  in  the  iron,  whoso  sharpened  edge  projected 
about  four  inches  below  the  wooden  sides,  which  should  be 
about  five  long,  tapering  to  ten  inches  deep  at  the  polut,  where 
a bar  of  iron  is  fixed  to  keep  tbe  two  ends  asunder.  The  wholo 
is  formed  somewhat  like  a box,  without  top  or  button^,  eighteen 
inches  nt  one  end,  and  ten  inches  at  tbe  other.  To  the  two 
ends  of  tbe  wood  a ebain  is  fixed  for  attaching  tire  principal 
working  rope,  or  chain.  To  put  ihc  machine  in  motion,  a punt 
was  moored  on  each  bank  of  the  river,  directly  opposite,  and  a 
capstan,  or  windlass,  on  each,  the  ono  for  drawing  across  the 
empty  dredge,  and  the  other  for  bringing  it  back.  In  the  course 
of  its  passage,  tbe  dredge  was  commonly  filled,  and  by  means  of 
the  capstan  raised  so  high,  that  at  low  water  tbe  stuff' could  lie 
removed  with  shovels.  Where  the  shiflings  are  not  frequent,  a 
capstan  may  be  placed  on  the  bank  of  tbe  river,  and  the  opera- 
tion carried  on  as  described.  Machines  on  this  principle  were 
employed  for  many  years  in  deepening  the  Clyde  between 
Glasgow  and  Dumbarton. 

Improved  dredging  machines,  on  tho  principle  of  an  endless 
chain,  were  next  employed  on  a large  scale,  but  they  have 
undergone  various  improvements  pointed  out  by  experience. 
When  these  machines  were  first  constructed  horses  were  em- 
ployed as  tbe  moving  power,  which  had  a circle  appropriated 
to  them  on  board  of  tbe  vessel  that  carried  the  machinery,  aud 
were  taught  to  stop  by  the  ringing  of  a bell-  Such  machines 
were  long  in  use  in  the  Humber,  at  Hull,  aud  in  the  Clyde  at 
Port-Glasgow  and  Greenock;  those  employed  at  the  latter 
place,  had  the  moving  power  communicated  by  men  and  crane- 
work.  Tbe  vessels  built  for  them  were  very  flat,  and  square  at 
both  ends,  having  an  aperture  up  the  middle,  through  winch  the 
bucket-frame  works,  and  the  stuff  was  discharged  over  the  end. 
The  application  of  the  steam-engine,  however,  as  a moving 
power,  soon  superseded  all  other  modes  of  performing  the 
operation.  Dredging  machines,  wrought  by  steam,  have  been 
in  use  on  tbe  Thames,  at  Hull,  Bristol,  Sunderland,  and  Aber- 
deen, and  also  on  that  great  national  undertaking  the  Caledo- 
nian canal.  The  one  which  ha*  been  lately  constructed  by 
Messrs.  Girdwood  and  Co.  in  Glasgow,  and  which  is  at  present 
employed  in  deepening  tbe  river  Clyde,  so  as  to  admit  oflargc 
vessels  being  brought  up,  does  not  differ  much  iu  its  construc- 
tion from  those  employed  in  the  Thames  and  Caledonian  caual. 

Tbe  figure  exhibits  an  elevation  of  this  machine,  with  the 
vessel  which  contains  it.  The  dredge  is  situated,  in  this  ma- 
chine, in  the  centre  of  the  vessel,  which  has  an  opening  of  about 
two-thirds  of  its  length  from  the  stern,  to  allow  the  machine 
room  to  touch  the  bottom  to  be  deepened.  The  space  on  each 
side  of  this  opening  in  the  vessel  is  fitted  up  with  hammocks, 
10  S 
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fltc.  for  the  accommodation  of  the  workmen.  The  remaining 
part  of  the  vessel  towards  the  head  or  bow,  is  occupied  by  the 
steam-engine,  boiler,  alalk,  icc.  and  the  dredge  discharges  the 
mud  and  gravel  at  the  stern.  When  the  engine  is  set  on,  the 
motion  is  communicated  to  a wheel  fixed  on  the  near  end  of  a 
borisontal  shaft,  which  conveys  the  motion  to  another  wheel 
at  the  farther  end,  working  into  a bevelled  wheel  on  the  square 
barrel  or  axis  on  which  the  buckets  revolve.  The  backets, 
twenty-two  in  number,  are  placed  on  the  links  of  two  endless 
chains,  connected  together  by  the  fastenings  of  the  backets, 
and  revolving  round  the  bucket  frame;  the  length  of  each  link 
is  made  to  correspond  to  the  side  of  the  square  barrel  or  axis, 
revolving  in  the  upper  end  of  the  backet-frame,  which  js  sup- 
ported on  the  deck  of  the  stern.  A similar  square  barrel  or 
axis,  is  placed  at  the  lower  end  of  the  bucket  frame  which  is 
immersed  in  the  water,  and  is  elevated  or  depressed,  according 
to  the  depth  of  the  bottom,  by  a chain  and  pnlleys,  the  end  of 
which  terminates  in  a barrel  turned  by  the  engine,  when 
required.  When  the  process  of  deepening  commences,  the 
lower  end  of  the  bucket-frame  is  allowed  to  descend  till  it 
touches  the  bottom,  so  that  when  each  bucket  arrives  at  this 
end  of  the  frame,  it  scoops  out  and  takes  up  a load  of  mud  or 

« ravel,  and  is  carried  round  by  the  revolving  of  the  chain. 

'bis  chain,  when  loaded  with  the  buckets,  is  supported  on  the 
upper  side  of  the  bucket  frame,  by  means  of  a series  of  rollers, 
which  prevent  the  great  friction  which  would  otherwise  be 
occasioned  by  the  dragging  of  the  heavy  buckets  on  the  frame. 
As  each  backet  passes  over  the  upper  end  of  the  frame,  it 
discharges  its  contents  into  punts  brought  a stern  of  the  vessel. 
While  this  process  is  going  on,  the  vessel  is  made  to  move 
forward  by  means  of  a capstan  slowly  wrought  by  four  men. 
This  capstan  winds  in  a chain  made  fast  to  an  anchor  consi- 
derably ahead  of  the  vessel.  The  punts  are  first  loaded  on  the 
one  side,  and  are  then  turned  round  to  receive  a load  on  the 
other ; when  full,  they  are  floated  away  to  the  edge  of  Ihc  river, 
whence  the  stuff  taken  oat  of  the  bottom  Is  laid  alongside  of 
its  banks.  The  quantity  brought  up  at  any  lime  roust  vary 
considerably,  from  the  aature  and  depth  of  live  bottom ; we 
have  beard  it  stated,  that  30  tons  have  been  raised  in  seven 
minutes,  in  favourable  circumstances. 


a,  is  the  engine-house;  4,  a covered  wheel,  communicating 
motion  from  the  engine  to  the  shaft  r,  on  the  other  end  of  which 
is  the  shaft-wheel  d , e,  is  the  square  barrel  or  axis,  on  which 
the  buokets  o,  o, o,  revolve;  m,  is  the  bucket-frame ; «,  the 
double  endless  chain;  i,»,  the  friction  rollers;  r,r,  the  regula- 
ting chains  and  pulleys ; l,  the  levers  for  communicating  mo- 
tion to  the  barrel  which  moves  the  chain  and  pulleys ; />.  the 
situation  of  the  pants  when  receiving  the  mud  or  gravel  raised 
from  the  bottom.  In  the  dredging  machines  used  in  the  Thames, 
there  are  two  dredges,  or  endless  chains  with  buckets,  one  on 
each  side  of  the  vessel,  working  on  the  outside,  which  prevents 
the  necessity  of  an  opening  in  the  centro  as  above. 

R1X DOLLAR,  a silver  coin  in  different  countries  on  the 
continent,  and  of  different  ralues,  err. : — RixdoUar  of  Basil, 


3s.  «*d. ; Denmark,  4s.  6|d. ; Hamburgh,  4s.  6fd. ; Holland 
4s.  Oid. ; Lubcck,  3s.  8Jd. ; Poland.  4s.  OJd. ; Prussia,  3a.  Od. ; 
Sweden,  4s.  7Jd. ; Germany,  4s.  fid.  standard  of  1606;  ditto, 
4s.  2d.  standard  of  1763. 

ROACHING  of  Alum,  one  of  the  last  processes  used  in 
the  making  of  alum,  and  rendering  it  marketable. 

ROAD,  an  open  way  or  passage,  forming  a commodious 
communication  between  one  place  and  another.  The  ancient 
Romans  were  much  famed  for  their  attention  to  roads.  Many 
monuments  of  their  skill  and  iodnstry  still  exist,  after  a lapse 
of  sixteen  hundred  years. 

Common  Road.— The  exertions  made  to  obtain  a smooth  sorfaeo. 
is  at  present  one  of  the  most  conspicuous  features  in  onr  system 
of  road-making.  This  has  been  effected  in  a wonderful  dcgrcer 
by  a greater  attention  to  the  general  fabric  of  the  road,  and  by 
reducing  the  metal  or  stones  to  smaller  dimensions.  It  must, 
however,  be  observed  by  every  one,  that  onr  best-formed  roads 
very  nuickly  get  ont  of  repair,  and  that  the  situation  of  the 
traveller  is  rather  tantalizing  : for  no  sooner  does  he  feel  ibr 
comforts  of  a smooth  path,  than  an  irksome  tedium  ensues, 
while  he  passes  along  newly  laid  pieces — the  road  being  almost 
constantly  under  repair.  Where  there  is  much  traffic,  it  abso- 
lutely requires  a continued  operation,  and  an  unwearied  atten- 
tion, to  keep  these  fine  spun  roads  in  order. 

This,  indeed,  is  rendered  obvious,  even  from  the  quantity  of 
clayey  stuff  that  is  raked  together  in  heaps  after  rains,  or  is 
blown  about  in  the  state  of  dust  in  dry  weather.  The  original 
cost  of  a stratum  of  properly  broken  road  metal,  measuring 
eight  inches  in  depth,  in  such  a situation  as  Edinburgh,  where 
good  rock  is  to  be  had  in  abundance,  may  be  slated  to  be  at  the 
rate  of  about  £2.  10*.  per  rood  of  30  square  yards.  This  course 
of  metal  laid  upon  the  several  approaches  to  this  city  requires 
to  be  renewed,  or  would  be  wholly  worn  out,  in  about  three 
years.  In  the  public  streets  the  waste  would  be  proportionally 
more  rapid ; and  this  seems  to  render  the  use  of  small  metal 
unsuitable  for  a much  frequented  thoroughfare.  Where  il  has 
been  tried  in  some  instances  in  England  and  South  Wales,  the 
inhabitants  complain  “ of  having  all  the  dost  of  summer  and  all 
the  dirt  of  w inter." 

Ca utruayi. — Were  it  not  for  tb©  great  expense  of  causeway, 
its  roughness,  and  the  jarring  noise  which  attends  it,  this  would, 
no  doubt,  be  generally  resorted  to  both  for  roads  and  streets, 
as  is  the  case  in  Franco.  The  causeway  is  of  two  kinds  ; one 
termed  niiit,  the  other  «ts/rr.  In  the  former,  the  stones  are 
irregular  both  in  their  figure  and  dimensions,  and  they  receive 
hardly  any  chipping  or  dressing  from  the  quarrier  or  paviour. 
The  abler  causeway,  on  the  contrary,  consists  of  stones  well 
assembled,  carefully  hammer-dressed,  and  laid  in  the  regular 
courses  across  the  street,  upon  a bed  of  saod.  This  mode  was 
long  considered  the  perfection  of  road-making.  Bat  the  stones 
being  formed  with  the  lower  end,  or  that  which  is  set  upon  the 
ground,  somewhat  smaller  than  the  upper  surface,  they  conse- 
quently touch  only  at  or  near  the  top.  When,  therefore,  a pres- 
sure comes  upon  ooe  end  of  a stone  so  formed,  and  set  in  loose 
sand,  it  is  easily  depressed  ; wbeu  the  causeway  becomes  dis- 
located, and  gets  into  numerous  hollows.  The  dislocation  of 
the  ruble  causeway  is  stilt  more  rapid,  as  the  stones  rest  upon 
a smaller  surface  than  either  the  aisler  causeway  or  even  the 
rounded  stones  in  general  use  in  the  streets  of  country  towns. 
These  last  form  a very  rough  and  unpleasant  road  ; bat  in  con- 
nexion with  the  stone-tracks  now  recommended,  they  would 
form  moat  durable  and  excellent  streets. 

In  the  neighbourhood  of  Edinburgh,  the  expense  of  aisler 
canseway  is  about  eight  guineas  per  rood,  while  ruble  work  may 
be  estimated  at  about  one  half  of  that  snm.  Perhaps  the  finest 
specimens  of  British  paving  are  those  of  the  Commercial  Road 
of  London,  Great  Saokville-atreet  in  Dublin,  and  Leith-walk  of 
Edinburgh.  This  last  forms  almost  the  only  thoroughfare  to  the 
Pori ; it  is  nearly  two  miles  in  length,  and  its  breadth  between 
the  curb-stones,  which  line  off  a spacious  footpath  on  each  side, 
may  be  taken  at  an  average  of  58  feet.  It  is  now  fourteen  or 
fifteen  years  since  it  was  converted  from  a very  bad  common 
road  into  this  spacious  causeway.  Although  the  surface  of  this 
street  now  exhibits  many  inequalities,  yet  with  a very  little  rc» 

fiair  it  has  oontinued  a good  road  during  that  comparatively 
ong  period,  and  may  continue  still  as  long  iu  the  same  state- 
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Now,  if  we  compare  this  with  the  continual  repairs  which  com- 
mon  roads  with  a similar  traffic  demand,  we  presume  that  a small 
metal  road  would  have  required  to  have  been  renewed  every 
third  year,  or  at  least  five  times,  since  Leith-walk  was  paved 
with  aisler  causeway.  Hence  it  follows,  that  in  the  coarse  of 
fifteen  years,  this,  which  cost  eight  guineas,  must,  upon  a mo- 
derate calculation,  have  oost  about  fifteen  guineas  per  rood,  in- 
cluding the  expenses  of  raking  mud  and  other  contingencies, 
to  which  the  causeway  is  but  little  incident  We  hero  also  lay 
out  of  view  the  iuconveniency  of  repairs  almost  constantly  going 
on,  besides  the  much  greater  quantity  of  dust  inseparable  from 
the  common  road.  The  causeway  is,  therefore,  upon  the  whole 
more  economical  than  the  small  metal  road ; hut  this  last  is 
more  pleasant  for  the  traveller. 

JFAeri  Tracks  of  Stone.— If  any  one  can  suggest  n system  of 
road-making  which  shall  lessen  the  ultimate  expense,  and  avoid 
the  inconveniency  attending  the  frequent  repair  of  small  metal 
roads,  and  at  the  same  time  secure  all  the  advantages  of  a 
smooth  and  uniform  railway,  with  the  duration  of  the  aisler 
causeway,  we  doabt  not  that  its  importance  will  at  once  be 
admitted : and  if  its  practicability  be  also  evinced,  we  trust  that 
it  will  soon  be  brought  to  the  fair  test  of  experiment,  the  result  of 
which  may  lead  to  its  general  adoption.  Mr.  Stevenson,  who  is 
known  to  our  readers  as  the  constructor  of  the  Bell  Rock  Light 
House,  has  proposed  improvements  in  most  common  roads,  by 
laying  stone  traclui  of  a simple  construction,  upon  a firm  foun- 
dation, if  not  throughout  the  whole  extent  of  our  principal  roads 
at  least  upon  all  their  acclivities  which  exceed  a greater  rise 
than  at  the  rate  of  I perpendicular  to  26  horizontal  feet.  (An 
undulating  line  of  road,  which  obliges  the  carrier,  in  most  in- 
stances, to  modify  his  load  to  one-half  of  what  his  horse  can 
take  along  the  more  level  parts.)  It  is  likewise  proposed,  that 
the  leading  streets  of  all  towns  and  villages  situate  upon  the 
principal  highways,  should  belaid  with  these  stone- tracks.  The 
traveller  would  then  glide  smoothly  along,  instead  of  beiDg 
accompanied  with  a thundering  noise  and  jolting  motion,  most 
unpleasant  to  himself,  and  the  inhabitants  of  the  respective 
places  through  which  he  passes. 

Perhaps  the  advantages  of  this  system  cannot  be  better  ex- 
emplified than  by  noticing  an  experiment  made  in  presence  of 
some  of  the  directors  of  the  Forth  and  Clyde  Canal  Company, 
upon  a set  of  cast-iron  tracks,  laid  upon  an  aorlivity  rising  at 
the  rate  of  about  I in  15  to  Port-Dundas  near  Glasgow.  Here 
one  horse  actually  drew  up  a load  of  three  tons  on  a carl 
weighing  9cwt.#  In  this  case  the  horse  proceeded  up  bill  with- 
out much  apparent  difficulty  till  be  reached  the  top,  and  was 
about  to  enter  on  the  common  eaoseway,  when  be  could  proceed 
no  farther  although  the  road  had  now  become  level.  The  cart- 
ers frequenting  this  road  agree,  that  their  horses  had  formerly 
greater  difficulty  in  taking  up  21  cwt.  on  the  causeway,  than  was 
now  experienced  with  three  tons.  How  great,  therefore,  must 
be  the  beneficial  effects  of  such  an  immense  acquisition  of  power 
as  even  the  partial  introduction  of  wheel-tracks  is  calculated 
to  afford  to  the  traffic  of  the  country.  It  is  to  be  regretted  that 
cast-iron,  which  would  be  so  much  more  durable  than  stone,  is 
so  expensive.  It  may  also  be  noticed  as  a drawback  to  the 
use  of  that  material  for  the  thoroughfare  of  a street,  that  its 
property  of  hardness  and  of  getting  smooth,  even  to  a slate  of 
polish,  becomes  proportionally  disadvantageous.  The  stonc- 
traoks,  on  the  contrary,  preserve  a certain  degree  of  roughness, 
and  the  numerous  joinings  suggested  by  this  plan  are  also 
favourable  to  the  safety  of  the  horse. 

The  individual  component  stones  of  the  wheel-tracks  hitherto 


• Wa  trust  wo  shall  here  be  e loosed  for  attempting  to  point  oat  to  oar 
readsn  the  benefit  of  light  single  horse  carts.  Ths  team  is  tndetd  so  em- 
blem of  wealth,  bot  it  U raatlj  impossible  to  mike  ««an  two  horses  work 
equity.  Much  as  wo  admire  that  noble  animal,  tbs  dray  horse  of  Londoo, 
we  cannot  approve  of  the  policy  of  joking  them  in  teams.  Oar  feelings  bare, 
indeed,  been  often  agiuted  by  sesiag  the  whole  load  of  several  lone  thrown 
npan  the  shaft  horse  at  aloiost  every  torn  from  one  street  to  another.  We  are, 
however,  far  from  disapproving  of  foar  wheels;  and  with  pleasure  we  aotke 
u improvement  lately  made  in  single-hone  waggons  with  foar  wheels  applied 
to  ordinary  purposes.  These  waggons  are  10  cwt.,  on  which  a bone  weigh- 
iag  about  1 1 c«L,  takes  a load  of  30  cwt.  between  Edinburgh  and  Closebarn, 
a diuaaoe  of  06  miles.  If  wheel-tracks  were  laid  opoo  the  principal  socli- 
vities  of  ordinary  roads,  horses  coalil  work  with  a load  of  about  two  loos. 


very  partially  in  u»e,  extend  from  three  to  four  feet  in  length, 
are  about  ten  or  twelve  inches  in  breadth,  and  eight  or  (eu 
inches  in  depth.  In  the  neighbourhood  of  Aberdeen  there  is  a 
granite  railway  of  this  description,  which  runs  several  miles 
along,  or  in  conjunction  with  the  common  road.  The  stones  of 
the  tracks  should  be  of  a cubical  form,  measuring  only  from  six 
to  eight  inches  in  the  lengthway  of  the  track,  and  twelve  to 
fourteen  inches  in  depth,  eighteen  inches  in  breadth  at  the  base, 
and  twelve  inches  at  the  top  or  whcel-traek.  The  stones  are 
therefore  proportionate  In  all  their  dimensions  ; for.  unless  they 
contain  a mass  of  matter  corresponding  to  their  length,  they 
will  be  found  to  want  strength  and  stability.  It  would  hardly 
be  possible  to  keep  slender  stone-rails  in  their  places,  and 
hence  the  chief  benefit  of  a connected  railway  would  be  lost. 
On  the  other  hand,  very  large  materials  are  difficult  to  be  got, 
sod  are  also  more  expensive  in  carriage,  and  in  workmanship, 
than  stones  of  a smaller  sise.  Tbe  Italian  wheel-tracks  are 
composed  of  stones  two  feet  in  breadth,  and  of  various  lengths. 
To  lessen  the  risk  of  horses  falling,  these  broad  stones  are  kept 
in  a rough  slate,  by  occasionally  cutting  grooves  with  a pick- 
axe upon  their  upper  surface.  A mode  of  paving  with  large 
blocks  of  granite,  chequered  or  cut  in  this  manner,  has  been 
tried  in  some  of  the  streets  of  London.  In  order,  however,  to 
give  pavement  of  this  kind  the  necessary  stability,  the  blocks 
would  require  to  have  their  dimensions  equally  large  on  all 
sides,  the  expense  of  which  would  be  too  great.  But  cubical 
stones  of  the  sise  now  recommended  may  be  procured  at  a 
moderate  price,  and  throughout  a great  range  of  country ; while 
tbe  tracks,  if  properly  laid,  will  actually  be  more  stable  tbau 
if  blocks  of  larger  dimensions  were  employed.  For  we  may 
notice,  that  a carriage  wheel  rests  or  impinges  even  upon  a less 
surface  than  one  inch  of  its  track  at  a time,  in  the  course  o! 
each  revolution  round  its  axis ; hence  it  may  be  conceived  to 
prodnee  a kind  of  compensating  effect,  connected  with  tbe  use 
of  small  stones,  which  prevents  the  tremour  from  being  commu- 
nicated beyond  the  limited  sphere  of  each  particular  block, 
and  consequently,  extending  only  a few  inches.  This  system 
of  paving  was  originally  proposed  for  the  Main-street  of  Lin- 
lithgow, forming  part  of  tbe  great  western  road  from  Edinburgh 
to  Stirlingshire.  Notice  has  since  been  taken  of  it  in  tbe 
Transactions  of  tbe  Highland  Society,  vol.  vi.,  and  in  Dr.  Brew- 
ster’s Encyclopaedia,  under  the  article  “ Roads  and  a correct 
idea  of  the  plan  will  at  once  be  acquired  by  examining  the 
following  sketch.  By  using  tracks  of  this  description— giving 
the  stones  a proportionably  broad  bed — and  laying  them  upon 


£ 


a firm  foundation,  (which  is  indispensable,)  we  should  have  our 
streets,  and  the  acclivities  of  onr  highways,  rendered  smooth 
and  durable — avoiding,  at  tbe  same  time,  the  great  expense 
and  inconvenience  of  the  common  road,  and  the  irksome  noise 
and  jolting  motion  of  the  causeway.  Specimens  of  these  tracks 
have  just  been  laid  in  some  of  the  principal  streets  of  Glasgow  ; 


they  have  also  been  submitted  to  the  trustees  of  the  county  of 
Edinburgh  ; and  brought  under  the  notico  of  some  of  the 
parishes  of  London.  The  tracks  may  be  formod  of  granite,  of 
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whinstonc,  (r.  0.  green-stone  or  basalt,)  or  any  of  the  hard 
varieties  of  rock  capable  of  being  hammer- dressed.  Such 
materials  abound  in  Scotland ; in  many  parts  of  the  north  of 
England,  ns  far  south  as  the  approximating  sources  of  the  Tecs 
-*nd  the  Kibble;  and  in  all  the  districts  of  Wales.  One  Or  more 
sets  of  tracks  may  be  laid,  according  to  the  nature  or  extent  of 
the  thoroughfare.  Let  us,  for  example,  suppose  that  a street, 
measuring  about  thirty  feet  in  breadth,  be  laid  out  in  six  com- 
partment!), aa  shewn  in  the  engraving,  with  a footpath  oo  each 
side.  Three  of  these  compartments  are  paved  with  ruble 
causeway  for  the  horsc-patba  of  the  city  or  town.  The  remain- 
ing three  for  (be  highway,  are  represented  as  laid  with  broken 
atones.  The  sides  of  the  stones,  where  they  come  in  contact 
with  each  other,  are  to  be  dressed  so  as  to  form  a plain  joint 
across  the  track,  and  dressed  square,  so  as  to  touch  throughout 
the  whole  surface  of  the  joint.  The  wheel-track  is  to  be  flat,  or 
without  any  groove,  that  carriages  may  move  off  and  on  with- 
out obstruction.  The  sides  are  to  be  dressed  of  the  sloping 
form,  shewn  in  the  section  of  the  road,  but,  excepting  in  the 
joints  across  the  track  and  on  the  lop,  tbe  atones  are  only  to  be 
hammer-dressed,  or  chipped  after  the  usual  manner.  Great 
care  will  be  necessary,  ns  before  noticed,  in  preparing  a firm 
and  compact  foundation  for  the  tracks.  A stratum  of  gravel 
or  stone  chips,  to  the  depth  of  three  or  four  inches,  laid  in  lime 
mortar,  according  to  (he  uaiure  of  the  suit,  will  answer  in  every 
case.  The  lajing  or  building  of  street  stones  with  mortar,  is 
common  in  Bath,  Paris,  and  other  cities;  and  unless  such  n 
plan  be  resorted  to,  the  best  effects  of  this  system  will  be  lost 
to  the  public. 

To  upholding  roads  or  streets  of  this  description,  the  inter- 
mediate spaces  on  whioh  the  horses  go,  will  seldom  require 
repair.  We  have  seen,  in  the  example  of  Leith  walk.  that 
abler  causeway  Has  continued  in  good  order  for  about  fifteen 
years,  and,  with  occasional  repairs,  msy  probably  last  double 
that  period.  From  this  we  may  conclude,  that  the  tracks  will 
continue  for  a period  of  many  years.  For,  although  the  traffic 
upon  llicm  would  be  greater  than  upon  the  road  or  street  gene- 
rally, yet  it  is  curious  to  observo,  that  however  spacious  a road 
may  be,  carriages  are  found  to  go  very  much  in  particular  lines, 
one  after  another;  and  therefore,  the  duration  of  aisler  cause- 
way forms  a pretty  good  criterion  forjudging  of  tbe  compara- 
tive economy  of  tbe  proposed  wheel-tracks.  With  regard  to 
the  expense,  we  may  notice,  that  in  the  vicinity  of  Edinburgh, 
the  lineal  yard  of  two  of  these  tracks  will  oodI  about  nine  shil- 
lings, and  consequently  double  of  this  sum  for  two  sets,  to  suit 
carriages  travelling  in  opposite  directions.  In  the  ordinary 
traffic  of  a city  or  public  road,  tbey  may  be  estimated  to  last 
about  fifteen  years,  or  as  long  as  three  or  four  strata  of  com- 
mon road  metal  of  eight  inches  in  thickness.  Not  only,  there- 
fore, will  the  comforts  of  tbe  traveller  and  those  around  him  be 
provided  for,  but  the  wear  and  tear  of  carriage  wheels  be  pre- 
vented, and  tbe  direct  economy  of  upholding  the  highways  ami 
streets  be  carried  to  an  immense  extent,  by  the  adoption  of  this 
system.  We  are  further  of  opinion,  that  this  system  of  wheel- 
tracks  is  applicable  in  many  situations,  where  iron  railways 
would  either  be  found  too  expensive,  or  where  they  cannot  be 
introduced  with  propriety. 

During  Ihe  last  few  years,  public  attention  has  been  called 
to  an  improved  system  of  road-making,  introduced  by  Mr. 
M®  Adam.  Its  chief  excellence  consists  in  having  a secure 
foundation  or  bed.  rendered  and  kept  as  dry  as  possible.  Over 
this,  the  rough  materials,  reduced  to  a given  rise,  are  laid  in 
regular  strata,  in  such  a position  that  no  water  may  settle  on 
the  surface,  or  penetrate  beneath  it,  as  tbe  stones,  being  angu- 
lar, soon  unite,  and  become  compact  by  external  and  succes- 
sive pressure.  This  system  of  road-making  answering  every 
expectation  in  the  country,  has  lately  found  its  way  into  Lon- 
don, where  in  many  of  the  streets  tbe  pavement  has  been  torn 
up,  and  the  stones  have  been  broken  by  the  hammer  to  the 
dimensions  required.  There  can  bo  no  dooht  that  carriages 
run  with  more  ease  over  roads  Urns  constructed  and  hardened, 
than  over  n rough  and  unbroken  pavement.  But  when  the 
weather  is  wet,  the  streets  are  frequently  covered  with  mod  ; and 
when  dry,  the  inhabitants  are  much  annoyed  with  clouds  of 
dust-  The  ultimate  advantages  of  this  system  in  tbe  city, 
remain  yet  to  be  discovered. 


Under  the  article  Railway,  we  have  given  a general,  bat 
brief  account  of  this  modern  contrivance  for  aiding  the  facili- 
ties with  which  carriages  heavily  laden  may  be  conducted  from 
place  to  place.  So  far  aa  general  principle  is  concerned,  ail 
railways  are  (he  same;  but,  like  most  other  inventions,  they  are 
susceptible  of  many  improvements  in  subordinate  particulars, 
among  which,  the  ioiluwing,  by  Mr.  William  James,  of  Tbavies 
Inn,  London,  is  deserving  of  special  notice  in  this  place,  as 
being  ueariy  allied  to  the  preceding  observations  on  roads.  These 
improvements  in  the  construction  of  rail  roads,  or  tram-ways, 
consist  first  in  making  the  rails  hollow,  of  whatever  form  cir- 
cumstances may  render  most  eligible,  the  object  of  which  is  to 
reduce  the  quantity  of  the  metal  in  the  rail,  and  at  the  same  time 
to  retain  tbe  required  strength  ; secondly,  in  a method  of  produc- 
ing a rail  with  a double  road-way,  to  be  firmly  fixed  as  the  centre 
of  two  lines  of  rail-way.  by  which  contrivance  a saving  of  one  rail 
in  four  will  be  effected ; thirdly,  in  affording  Ihe  means  of  con- 
ducting water,  gas,  or  other  fluid,  from  place  to  place,  through 
tbe  hollow  tube  of  tbe  rail ; fourthly,  in  employing  the  hollow 
rail,  as  a trunk  to  receive  rope*,  chains,  or  rods  passing  from  a 
standing  engine,  or  other  actuating  machine,  for  the  purpose 
of  protecting  these  ropes  or  chains  from  external  injury  ; and, 
fifthly,  in  attaching  to  such  rails  or  tram-ways,  certain  rods, 
wheels,  and  endless  chains,  for  tbe  purpose  of  drawing  or  pro- 
pelling carriages  along  the  said  rail-way,  which  rods  and  w heels 
are  to  be  actuated  by  means  of  a stationary  steam-engine,  or 
other  stationary  power.  Tbe  bullow  rails  are  either  to  be  cast 
in  a mould  with  a suitable  core  within,  as  castings  are  usu- 
ally done,  or  welded,  rolled,  or  otherwise  formed  to  the  desired 
external  shape,  leaving  a recess  within  ; or  they  may  be  made 
partly  of  metal  lubes  connected  to  stone  or  wooden  sides  or 
bottoms,  so  as  to  leave  the  internal  part  hollow.— This  contri- 
vance of  rendering  the  rails  hollow  may  be  adapted  to  any  exter- 
nal form  of  rail,  and  wilt  be  found  to  save  a very  great  portion 
of  the  expense  of  metal,  and  yet  retain  the  same  degree  of 
strength  as  if  solid. 

Thu  construction  of  a double  line  of  road  with  three  rails 
only,  is  to  be  effected  by  making  the  middle  rail  of  sufficient 
breadth  to  allow  two  carriages  to  pass  each  other.  Fig.  I,  is  a 
section  of  two  lines  of  road  con 
strutted  of  three  hollow  rails,  that 
in  the  middle  being  broad  enough  to 
permit  the  two  carriages  to  pass 
freely.  This  contrivance  may  be 
extended  to  a treble  line  of  road,  to 
be  formed  of  fuur  rails  instead  of 
six,  and  so  on.  by  which  means  a great  saving  of  expense  will 
accrue  both  in  the  cost  of  the  rail,  and  the  labour  of  laying 
down  tbe  lines.  Tbe  advantages  of  the  broad  rail  for  reducing 
the  number  of  lines,  may  be  effected  without  adopting  the 
hollow  rail ; these  central  lines  may  be  constructed  by  joining 
together  pieces  of  stone,  uhicb  should  be  coated  with  plate 
iron,  or  plank*  of  timber. 

The  emplounent  of  such  bullow  rails  for  the  passage  of  water, 
gas,  or  other  fluid,  ficuu  otic  place  to  another,  may  be  ad  van- 
tag  rou  si)  resorted  to,  where  such  objects  ate  desirable,  without 
the  expvi.ee  of  additional  pipes  or  tubes ; and  these  hollow 
rails  may  also  be  used  with  great  advantage  as  tranks  for  con- 
ducting chains,  rods,  or  ropes,  passing  from  standing  engines, 
or  other  machines  employed  fur  the  purpose  of  drawing  or  pro- 
pelling carriages  along  tbe  tram  way,  which  chains,  rods,  or 
ropes  would  by  that  means  be  protected  from  the  weather  and 
other  external  injuries. 

The  fifth  head  of  the  invention  respects  the  attachment  of 
rods,  wheels,  gear,  and  endless  chains,  to  anch  rails  or  tram- 


1 w ays,  for  the  purpose  of  drawing  or  profiling  carriage*  tbere- 
l on,  by  the  agency  of  stationary  engiues.  One  mode  of  effecting 
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this  pti/pose  is  shewn  at  6k.  2.  which  is  a plan  of  a double  line 
or  rail-read,  and  ft*,  3.  an  tlrvation  of  the  same.  Along  the 
central  line  a.  «.  which  is  a double  rail,  n aerie*  of  rods  extend ; 
their  extremities  being  connected  together  by  coupling  boxes. 


clutches,  or  other  means,  so  as  to  enable  Lbc  whole  line  of  rods 
to  turn  as  one  axle,  by  the  actuating  power  of  a steam-engine, 
or  other  moving  agent,  situated  at  the  extremity  or  in  any  con- 
venient part  of  the  line.  This  power  may  be  applied  immedi- 
ately to  the  rods,  or  to  the  toothed  wheel  ft,  ander  the  rail-way, 
which  wheel  being  made  to  revolve  horizontally,  and  taking 
into  endless  screws  or  pinions  upon  the  rods,  cause  them  to 
tarn.  Below  the  rods  the  toothed  wheel  ft  is  placed,  which  re- 
volving horizontally,  works  into  the  pinions  e,  fixed  upon  the 
tod.  Supposing  the  power  of  the  engine  to  be  communicated 
to  the  toothed  wheel  ft,  by  means  of  a lateral  shaft  and  pinion 
d,  the  revolution  of  the  w heel  ft  would  cause  the  rods  a,  a.  a, 
to  turn,  and  other  wheels  similar  to  ft,  being  situated  at  certain 
distances  apart  under  the  rail-way,  would  also  be  made  to  r©- 
volvc  in  a horizontal  direction,  by  means  of  the  several  pinions 
upon  the  central  rods.  On  the  same  axle,  and  under  the  tooth- 
ed  wheel  ft,  is  the  targe  drum  wheel  e,  which  revolves  with  it; 
round  this,  and  other  similar  drum  wheels,  situate  on  the  axles 
of  the  toothed  wheels,  at  certain  distances  apart,  the  endless 
chains  are  distended,  and  by  the  revolution  of  tbe, 

drums  these  endless  chains  are  carried  round,  supported  upon 
anti-friction  rollers,  the  endless  chains  being  thus  actuated,  the 
carriages  upon  these  roads  are  drawn  forward  by  means  of 
jot i> ted  arms  <7,  g,  extending  from  the  sides  of  the  carriages, 
which  arms  have  claw  s at  their  lower  extremities  that  drop  into 
and  take  hold  of  the  links  of  the  chains,  aud  thus  by  the  pro* 
gress  of  the  chains  actuated  as  above  described,  the  carriages 
are  drawn  or  propelled  along  the  rail-road;  and  in  order  to 
continue  their  progress  past  the  breaks  where  tire  chains  em- 
brace the  drums,  the  arms,  g,  g , arc  set  so  far  apart,  that  when 
the  foremost  arm  falls  out  of  action  in  passing  the  dram,  the 
hinder  atm  has  still  hold  of  the  chain,  which  continues  to  drive 
the  carriage  forward  until  the  foremost  arm  has  come  into 
actiuu  with  the  next  endless  chain.  Thus  a succession  of  load- 
ed carriages  may  be  advanced  along  one  line  of  the  road,  and 
oilier*  returned  on  the  opposite  line,  by  tbe  agency  of  the  end- 
less chains,  drums,  toothed  wheel,  and  line  of  rods,  actuated  by 
a steam  engine,  or  other  moving  power,  situate  at  the  extremity 
of  the  line  of  rail-road,  or  any  convenient  places  upon  the  line. 
Another  mode  of  impelling  carriages  upon  a similar  double  line 
of  rails,  is  proposed  by  the  pateotec,  varying  in  a slight  degree 


from  the  foregoing.  Fig.  4,  Is  a plan  of  sach  a line,  and  fig.  5. 
Is  a *ido  view  or  elevation  of  the  same ; a,  a,  is  a series  oT  rods 
awing  under  the  central  rail  connected  together  hy  coupling 
oxe*  as  ahovc  described.  At  suitable  distances  apart  on 
these  rails  are  bevelled  pinions,  taking  into  other  bevel  pinions 
at  the  inner  extremities  of  the  cross  shafts  6,  ft,  and  at  the  outer 
extremities  of  these  cross  shafts  are  rotatory  cross  arms  e.  e. 
Ol  the  outer  side  of  each  tram  carriage  a sort  of  ladder  d,  d. 
Is  it  (fixed,  by  arms  extending  from  the  axle  trees,  and  thus  hy 
the  rotaiiuu  of  the  central  rods  «,  the  cross  shafts  ft.  with  their 
IB-2. 


arms  c,  are  made  to  turn  ; and  these  cross  arms  e.  taking  into 
the  ladders  and  pressing  against  the  rollers  of  which  the  ladders 


are  formed,  by  Iheif  rotation  drive  the  carriage  forward  upon 
the  rail-way. 

ROAD,  or  Road  Stead,  a bay  or  place  of  anchorage,  at  some 
distance  from  the  shore,  on  the  sea-coast,  whither  ships  or  ves- 
sels occasionally  repair,  to  receive  intelligence,  orders,  or  ne- 
cessary supplies,  or  to  wait  for  a more  favourable  wind,  ice. 

A Good  Roadstead,!*  that  which  is  protected  from  the  reign- 
ing winds  and  the  swell  of  the  sea,  has  a good  anchoring  ground, 
and  is  a competent  distance  from  tbe  shore. 

An  Open  Road,  is  one  which  is  not  sufficiently  enclosed  from 
tbe  wind  and  sea. 

ROADER,  or  Roadster,  a vessel  riding  at  anchor  in  a road, 
bay,  or  river.  If  a vessel  under  sail  strike  against  any  roadcr 
and  damage  her,  the  former  is  obliged  by  law  to  make  good 
tbe  damages  sustained  by  the  latter ; readers  are  careful  to 
anchor  at  a competent  distance  from  each  other,  so  as  not  to 
intercept  each  other's  departure. 

ROASTING,  in  Metallurgy,  the  separation  of  volatile  bodies 
from  those  which  arc  more  fixed. 

HO  BANOS,  or  Hops  Band*,  pronounced  Rosins,  short  flat 
pieces  of  rope,  having  an  eye  worked  in  ooe  end  : they  are  used 
in  pairs  to  tile  the  upper  edges  of  the  square  sails  to  their  respec- 
tive yards ; the  long  leg  passing  over  the  yard  two  or  three  times 
ronnd,  and  the  short  leg  coming  under  is  tied  to  it  upon  the  yard. 

ROBBERY,  ia  a felonious  taking  away  of  another  man’s 
goods  from  his  person  or  presence  against  his  will,  patting  biiu 
in  fear  in  order  to  steal  the  same.  Tbe  value  is  immaterial — If 
a man  force  another  to  part  with  bis  property,  for  the  sake  of 
preserving  his  character  from  the  imputation  of  having  been 
guilty  of  an  unnatural  crime,  it  will  amount  to  a robbery,  even 
though  the  party  was  under  no  apprehension  of  personal 
danger.  If  any  thing  is  snatched  suddenly  from  the  head,  band, 
or  person  of  any  ooe,  without  any  struggle  on  the  part  of  the 
owner,  or  without  any  evidence  of  force  or  violence  being  ex- 
erted by  the  thief,  it  does  not  amount  to  robbery.  Bat  if  any 
thing  be  broken  or  torn  in  consequence  of  tbe  sudden  seizure, 
it  would  be  evidence  of  such  force  as  would  constitute  a rob- 
bery ; as  where  a part  of  a lad)  's  hair  was  torn  aw  ay  by  snatching 
a diamond  pin  from  her  head,  and  an  ear  was  torn  by  pulling 
olT  an  ear-ring ; each  of  these  cases  was  deemed  a robbery. 

By  7 George  II.  c.  21.  If  any  person  shall  with  any  offensive 
weapon,  assault,  or  by  menaces,  or  in  any  forcible  or  violent 
manner,  demand  any  money  or  goods,  with  a felonious  intent 
to  rob  another,  he  shall  be  guilty  of  felony  and  shall  be  trans- 
ported for  seven  years. 

If  any  person  being  ont  of  prison  shall  commit  any  robbery, 
and  afterwards  discover  two  or  more  persons  who  shall  commit 
any  robbery,  so  as  two  or  more  shall  be  convicted,  be  shall 
have  the  king’s  pardon  for  all  robberies  he  shall  have  committed 
before  such  discovery. 

Highway  robbery  differs  from  robbery  only  in  this,  that  there 
w a reward  of  £40  for  the  apprehending  of  the  offender,  and  the 
horse  which  the  robber. rides  is  forfeited. 

ROBERVAL,  Giles  Persons  e,  an  eminent  French  mathe- 
matician, was  born  in  1002,  and  died  in  1675,  at  the  age  of  73. 

ROBINS.  Benjamin,  a distinguished  English  mathematician, 
was  bora  at  Bath,  in  1707,  and  early  discovered  very  superior 
talents,  particularly  for  mathematical  and  philosophical  sub- 
jects, which  he  afterwards  pursued  with  great  success. 

ROB  UR  Carolinum,  the  Royal  Oak , Sat  Constellation 

ROCK,  a stony  mass,  forming  a part  of  the  substance  of  this 
globe.  Rocks  are  divided  into  five  classes  : namely,  I.  Primi- 
tive rocks.— 2.  Rocks  of  transition— 3,  Stratified  or  secondary 
rocks— 4.  Alluvial  depositions — 5.  Volcanic  rocks. 
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A UoU  Title  Rock,  a rock  which  appear*  above  water  at  half 
ebb. 

ROCK  Work,  any  sort  of  work  or  design  which  is  formed  of 
fragment*  of  rock*,  or  largo  stones,  in  gardens  or  pleasure 
ground*. 

Rock  Hotter,  in  Mineralogy,  a saline  mineral  formed  in  the 
fissures  of  rocks  of  alum  slate.  It  is  a kind  of  native  alum,  and 
feels  greasy  to  the  touch,  and  hence  its  name. 

Rock  Cork,  a flexible  and  somewhat  elastic  mineral,  found  in 
mineral  veins.  It  is  verjr  soft,  cracks  when  bandied,  but  breaks 
with  difficulty  ; it  is  so  light  as  to  swim,  and  is  almost  infusible 
with  the  blowpipe,  so  that  it  somewhat  approximates  to 
asbestos. 

Rock  Crystal,  the  purest  variety  of  the  crystallized  quartz. 

Rock  Salt,  a natural  salt,  of  the  same  kind  as  common  table 
salt.  This  useful  mineral  forms  large  beds  and  masses  in  many 
parts  of  the  world,  and  even  composes  entire  mountains.  In 
this  country,  the  salt  mines  of  Cheshire  arc  found  very  pro* 
ductive. 

ROCKET,  Sky.  See  Fireworks. 

Rocket,  Confrere’s.  This  is  a new  species  of  war  rockets, 
deriving  their  name  from  the  inventor.  Sir  William  Congreve. 
They  differ  from  the  common  rocket,  as  well  in  their  magnitude 
and  construction,  as  in  the  powerful  nature  of  their  composi- 
tion ; which  is  such,  that  without  the  incumbrance  of  any  ord- 
nance, (the  rocket  containing  the  propelling  power  wholly 
within  itself,)  halls,  shells,  cascshot,  and  carcasses,  may  he 
projected  to  the  distance  of  from  1000  to  3000  yards,  which 
renders  (hem  a most  efficacious  speeics  of  artillery ; as  they 
may  not  only  bo  employed  in  every  case,  Bnd  for  every  pur- 
pose,  of  the  usual  light  and  heavy  ordnance,  hut  they  are 
available  also  in  a variety  of  instances,  in  which  tbo  nature  of 
the  ground,  or  other  impediments,  prevent  the  effectual  intro- 
duction of  that  aim.  These  rockets  are  of  various  dimeuiions, 
ms  well  in  length  as  in  calibre,  and  are  differently  armed  accord- 
ing as  they  are  intended  for  the  field,  or  for  bombardment 
and  conflagration;  carrying,  in  the  first  instance,  either  shells 
or  caseshot,  which  may  be  exploded  at  any  part  of  their  flight, 
spreading  death  and  destruction  amongst  the  columns  of  the 
enemy  ; and  in  the  second,  whero  they  are  intended  for  the 
destruction  of  buildings,  shipping,  stores,  Ac.  they  ere  armed 
with  a peculiar  species  of  composition,  which  never  fails  of 
destroying  every  combustible  material  with  which  it  comes  in 
contact.  The  latter  arc  called  carcass  rockets,  and  were  first 
used  at  Boulogne,  their  powers  having  been  previously  demon- 
strated in  some  experiments  made  at  Woolwich,  by  Sir  Wil- 
liam Congreve,  in  the  presence  of  Mr.  Pitt  and  several  of  the 
cabinet  ministers,  in  the  month  of  September,  IH06.  Sir  Sidney 
Smith  was  ordered  to  command  the  expedition  intended  for  this 
purpose  ; but  from  the  lateness  of  the  season,  it  being  near  the 
end  of  November  before  the  preparations  were  completed, 
nothing  was  done  that  year.  In  1806.  Sir  William  Congreve 
renewed  his  proposition  for  the  attack  of  Boulogne  by  rockets, 
which  was  ordered  to  be  put  in  execution  after  Lord  Moira, 
at  that  time  master-general  of  the  ordnance,  and  Lord  Howiek, 
first  lord  of  the  admiralty,  bad  satisfied  themselves  of  the  effica- 
cious nature  of  the  weapons,  from  other  experiments  made 
again  at  Woolwich  for  that  purpose.  The  attack  was  accord- 
ingly made  under  the  command  of  Commodore  Owen,  late  in 
October,  1806;  having  been  put  off  during  tho  summer  months, 
in  consequence  of  the  negotiations  for  peace,  at  that  time  pend- 
ing between  the  courts  of  England  and  France.  From  this 
delay,  however,  instead  of  being  conducted  upon  the  grand 
scale  at  first  intended,  it  became  a mere  desultory  attack,  in 
which  not  more  than  200  rockets  were  fired.  The  town,  how- 
ever, was  set  on  fire  by  the  first  discharge,  and  continued 
burning  for  near  two  days;  it  was  supposed  also  that  some 
shipping  were  destroyed,  but  the  greater  part  of  the  rockets 
certainly  went  over  the  basin  into  the  town.  After  this,  tlirir 
first  introduction  as  a military  weapon,  the  carcass  rocket*  ' 
have  been  used  in  almost  every  expedition,  and  in  nearly  nil 
under  the  immediate  inspection  of  their  inventor.  Their  repu-  ! 
talion  was  completely  established  at  Copenhagen,  where  they  | 
did  incredible  execution  ; after  the  siege,  they  were  ordered  j 
by  Lord  Chatham,  the  master- general  of  the  ordnance,  to  be 
reported  upon  by  a committee  of  field  officers  of  artillery,  who  I 


I bad  witnessed  their  afTect  in  that  bombardment,  and  who  pro- 
nounced them  to  be  “ a powerful  auxiliary  to  the  present  system 
| of  artillery.”  Indeed,  the  powers  of  this  weapon  arc  now  esta- 
blished upon  the  best  of  all  testimonies,  the  best  of  all  crite- 
rions,  the  testimony  of  the  enemy  ; a striking  instance  of  which 
occurred  at  the  siege  of  Flushing,  where  General  Monnet,  the 
French  commandant,  made  a formal  remonstrance  to  Lord 
Chatham  respecting  the  use  of  them  iu  tlint  bombardment;  than 
which  no  better  foot  nerd  be  recorded  of  the  effect  they  must 
have  produced.  If  such,  therefore,  be  the  acknowledged  power 
of  the  weapon  in  such  an  early  stage  of  its  progress,  and  only 
when  a handful,  as  it  were,  were  used,  merely  by  way  of  expe- 
riment, under  the  inventor,  with  not  more  than  twenty  or  thirty 
men  to  assist  him,  what  may  not  he  expected,  when  regularly 
organized  in  the  service,  and  generally  combined  with  the  other 
implements  of  bombardment? 

ROCKY,  composed  or  abounding  in  stone,  slate,  Ac.  as  dis- 
tinguished from  sandy,  muddy,  Ac, 

ROD,  or  Pole,  a long  measure  of  16}  linear  feet,  or  square 
measure  of  272}  square  feet. 

RODDEN*  Chi  as.  in  Agricultarc,  a sort  of  large  w icker  work 
basket,  for  containing  tho  bay  or  other  fodder  in  farm  yards. 

ROE,  the  spawn  or  seed  of  fish.  That  of  male  fishes  i*  usu- 
ally distinguished  by  the  name  of  soft  roe,  or  milt,  and  that  of 
the  female  by  hard  roc  or  spawn. 

ROEMER,  Ol.u  s,  a celebrated  Danish  mathematician,  was 
born  in  Jutland  in  1644,  but  spent  several  years  at  Paris,  during 
which  time  he  discovered  the  progressive  motion  of  light  by 
observations  on  tbc  eclipses  of  Jupiter’s  satellites ; to  him  also 
we  owe  the  theory  of  epicycloids,  and  their  application  to  the 
teeth  of  wheels  iu  machinery,  which  De  La  Hire  afterwards 
wished  to  appropriate  to  himself. 

ROESTONE,  Oolitb,  in  Mineralogy,  so  called,  because  it 
is  composed  of  small  round  globules,  supposed  to  resemble  tho 
roes  of  fishes,  imbedded  in  a calcareous  cement.  These  globules 
vary  in  size  from  a grain  of  mustard  to  that  of  a pea,  and  are 
evidently  the  result  of  crystallization. 

ROGATION  Week,  the  week  immediately  preceding  Whit 
Sunday,  thus  called  from  three  fasts  therein. 

ROGUE,  in  Law,  an  idle  and  sturdy  beggar,  who,  by  ancient 
statutes,  for  the  first  offence  was  punished  by  whipping,  and 
boring  through  tho  gristle  of  the  right  ear  with  a hot  iron.  For 
the  second  offence,  if  above  the  age  of  eighteen,  be  was  to  be 
put  to  death. 

Hogue’s  March,  in  Military  language,  a peculiar  beat  of  the 
drum,  accompanied  by  fifes,  when  a soldier  is  drummed  out  of 
a regiment,  nr  prostitutes  arc  expelled  a camp  or  garrison. 

Room's  Yarn,  a name  given  to  a rope-yarn,  which  is 
twisted  in  a contrary  manner  to  the  rest  of  a rope,  and  being 
tarred,  if  in  a white  rope,  but  white  if  in  a tarred  rope,  is  easily 
discovered  ; it  is  placed  in  the  middle  of  the  strand  in  all  cahh-s 
or  cordage  made  lor  tho  king's  service  to  distinguish  them  from 
the  merchant's  cordage. 

ROHAULT.  James,  a French  Philosopher,  was  born  in  1620; 
and  very  early  became  a great  admirer  aud  advocate  of  the 
philosophy  of  Descartes,  in  defence  of  which  lie  w rote  Ins  **  Pi  y- 
sics,”  which  was  afterwards  translated  into  Latin  by  Dr.  Claik, 
with  corrections,  the  best  edition  of  which  is  1718. 

ROLL,  in  Law.  signifies  a schedule  or  parchment  which  may 
be  rolled  up  in  the  band  into  the  form  of  a pipe. 

ROLL,  or  Roller,  is  also  a piece  of  wood,  iron,  brass,  Ac. 
of  a cylindrical  form,  used  in  the  construction  of  several  ma- 
chines, and  in  several  works  and  manufactures. 

ROLLE,  Michel,  a French  mathematician,  born  in  1652,  and 
died  in  1685,  in  bis  53d  year. 

ROLLER,  iu  Gunnery,  is  a ronnd  piece  of  wood,  about  nine 
inches  in  diameter,  and  four  feet  long,  used  in  moving  mortars 
from  one  place  to  another  when  near.  Rollers  arc  very  numer- 
ous, and  are  applied  to  various  purposes, — in  machinery,  iu 
agriculture,  and  in  domestic  life. 

Roller,  n cylindrical  piece  of  timber  fixed  either  horizon- 
tally or  vertically  in  different  parts  of  a ship,  so  as  to  revolve 
about  an  axis  ; it  is  used  to  prevent  the  cables,  hawsers,  and 
running  rigging,  from  being  chafed,  by  lessening  the  friction  they 
wonld  otherwise  sustain. 

Rollers,  are  also  moveable  pieces  of  wood  of  tbc  same  figure, 
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which  are  occasionally  placed  under  boats,  pieces  of  timber, 
&c.  in  order  to  move  them  with  greater  facility. 

ROLLING,  that  motion  of  a body,  which  is  caused  by  its 
rectilinear  motion  being  resisted,  by*  the  friction  of  some  sur- 
face or  otherwise;  whereby  its  several  parts  come  successively 
in  contact  with  that  plane  or  surface  ; such  is  the  motion  of  a 
carriage  wheel  upon  the  ground,  Ate.  5rr  Rotation. 

ROLLING,  tbc  motion  by  which  the  ship  rocks  from  side  to 
aide  like  a cradle,  occasioned  by  the  agitation  of  the  sea.  Roll- 
ing is  accordingly  a sort  of  revolution  about  an  imaginary  axis 
passing  through  the  centre  of  gravity  of  a ship,  so  that  the 
nearer  the  centre  of  gravity  is  to  the  keel,  the  more  violent  will 
be  tho  rolling  motion;  because  the  ccutic  about  which  the 
vibrations  arc  made,  is  placed  so  low  in  the  bottom,  that  the 
resistance  made  by  the  keel  to  the  volume  of  water  which  it 
displaces  in  rolling,  bears  very  little  proportion  to  the  force  of 
the  vibration  above  the  centre  of  gravity,  the  radius  of  which 
extends  as  high  as  the  mast-heads.  But  if  the  centre  of  gravity 
is  placed  higher  above  the  keel,  the  radius  of  vibration  will  not 
only  be  diminished,  but  an  additional  force  to  oppose  the  mo- 
tion of  rolling  will  be  communicated  to  that  part  of  the  ship’s 
bottom  which  is  below  tbc  centre  of  gravity.  Many  fatal  dis- 
asters have  arisen  to  ships  from  their  violent  rolling,  as  the  loss 
of  Use  masts,  loosening  the  cannon,  and  straining  the  decks  and 
sides;  it  is  therefore  particularly  necessary  to  guard  against  if 
as  much  as  possible,  not  only  in  the  construction  of  the  bottom, 
but  by  causing  the  centre  of  gravity  of  the  ship  to  fall  as  near 
tho  load-water  line  as  possible,  which  can  only  be  effected  by  a 
judicious  arrangement  of  the  ballast  or  cargo. 

ROLLING  Machine,  for  making  the  brass  mouldings  in 
fenders,  and  in  the  brass  work  of  grates.  The  invention  of  this 
machine  originated  in  a cause,  which  has  since  operated  in 
producing  many  others,  namely,  the  reduction  of  prices  at  the 
peace.  The  usual  mode  of  raising  the  brass  mouldings  pre- 
vious to  that  period,  was  by  hammering  and  pressing,  which 
being  very  laborious  as  well  as  tedious,  Mr.  M’Kinnon  turned 
his  atlculion  to  the  invention  of  some  other  mode  by  which  the 
operation  might  be  rendered  more  easy  and  less  expensive. 
The  price  of  the  manufactured  article  had  fallen  so  low,  and  the 
wages  of  the  workmen  not  having  suffered  a corresponding 
depression,  rendered  this  almost  necessary  ; and,  accordingly, 
after  some  trials,  the  present  machine  was  constructed,  which 
answers  the  purpose  most  perfectly.  Tho  invention  is  entirely 
his  own  ; but  a knowledge  of  its  construction,  (which  is  abun- 
dantly simple,)  having  been  communicated  to  some  individuals 
through  the  mediant  of  workmea  who  had  been  with  him,  it  is 
now  generally  known  to  manufacturers  in  the  lino,  and  we 
therefore  consider  it  unnecessary  to  withhold  it  from  the  public. 

Description  of  the  Machine.—  Fig.  1.  A the  bottom,  and  B B 
the  sides  or  uprights  of  the  frame;  gg,  two  moveable  rollers, 
and  d d guides,  of  which  there  are  two  on  each  side  of  the 


Fig.  2.  Fig.  1. 


809 

the  rollers  so  as  to  admit  the  flat  plate  of  brass  to  be  moulded. 
The  end  of  the  plate  being  then  inserted  betwei  n the  rollers, 
the  screws  c c arc  screwed  down,  and  the  rollers  turned  by 
handles  attached  to  the  square  projecting  ends  A A.  By  this 
motion,  the  brass  will  acquire  tbc  same  moulding  as  is  formed 
upon  the  rollers,  of  which  there  arc  a great  variety  of  patterns. 
Should  the  moulding  be  not  completely  formed  after  having 
gone  once  through,  it  is  only  necessary  to  screw  the  rollers 
tighter  together,  and  pass  it  through  until  the  accurate  form  be 
obtained.  The  rollers  in  the  drawing  are  used  chiefly  for  tho 
ornamental  brass  work  of  grates.  When  fenders  are  to  he 
made,  one  of  the  uprights,  B,  at  the  left  hand,  fig.  I,  is  to  be 
removed  to  the  end  of  the  sole  plate,  to  admit  the  fenders.  The 
operation  of  making  these,  being  in  every  respect  the  same  ns 
described  above,  it  is  unnecessary  to  be  more  minute. 

ROLLING  Mill,  in  Metallurgy,  is  a mill  for  reducing 
masses  of  iron,  copper,  or  other  mctuls,  into  even  parallel  bars, 
or  thiu  plates.  This  is  effected  by  passing  the  metal,  whilst 
red  hot,  between  two  cylindrical  rollers  of  steel,  put  in  motion 
by  the  mill,  and  being  so  mounted  in  a strong  metal  frame  that 
they  cannot  recede  from  each  other,  they  can  press  the  metal 
which  is  passed  between  them,  and  reduce  it  to  a thickness 
equal  to  the  space  between  their  surfaces.  Rolling  mills  have 
not  been  in  general  use  until  within  about  ninety  years. 

Rolling  Tackle , a purchase  occasionally  fixed  on  the  wea- 
ther quarter  of  a yard,  in  order  to  confine  it,  and  prevent  its 
chafing  when  a ship  rolls  heavily. 

ROM  A IN,  in  Agriculture,  the  name  of  a plant  cultivated  in 
the  fields,  and  called  by  English  farmers  French  vetches. 

ROMAN  CATHOLICS,  in  Church  History,  a name  given  to 
those  Christians  who  believe  the  doctrines  and  submit  to  the 
discipline  of  tbc  church  of  Romo.  They  are  also  called  Papists, 
from  pap* i,  father,  the  pope. 

ROMANCE,  a fabulous  relation  of  certain  intrigues  and 
adventures  in  love  and  gallantry,  invented  to  entertain  tho 
frivolous  and  6cklc  among  readers.  Sometimes  they  are  in- 
structive, but  more  generally  they  arc  delusive,  by  representing 
as  true,  what  has  no  real  existence. 

ROOD,  a square  measure,  tbc  four  ill  of  an  acre.  See  Measure. 

ROOF.  See  House. 

ROOK,  in  Ornithology,  a well-known  bird  of  the  crow  kind. 
Many  curious  particulars  belong  to  their  natural  history. 

ROOKERY,  in  rural  economy,  a term  applied  to  a nursery 
of  rooks,  where  they  build  their  nests  and  collect  in  large  num- 
bers. Rookery  is  also  applied,  in  cant  language,  to  a house  in 
which  females  of  abandoned  character  associate. 

ROOM,  at  Sea,  a name  given  to  some  particular  apartment 
in  a ship,  as,  the  Cook  Mourn.  See  the  article  G illey.  The 
Bread  Room,  is  in  the  aftermost  part  of  the  hold,  being  parti- 
tioned oiT  and  properly  lined,  to  rcccivo  the  bread,  and  keep  it 
dry.  Gun  Room  ; Light  Room.  Steward  Room,  the  apartment 
where  the  steward  weighs,  measures,  and  serves  out  the  pro- 
visions to  the  ship’s  company  ; it  is  usually  situated  ou  tho 
orlop  deck,  adjoining  to  the  bread- room.  Sail  Rooms,  arc  places 
on  the  orlop  rfcck,  enclosed  for  tho  reception  of  the  sails : they 
are  distinguished  according  to  their  telative  situation,  as,  the 
fore-sail  room,  the  after  sail-room. 

Spirit  Room,  a space  in  the  after  part  of  a ship's  hold,  set 
apart  for  tbc  reception  of  wine,  brandy,  Sic. 

Ward  Room,  a room  over  the  gun-room  in  ships  of  war.  where 
the  lieutenants  and  other  principal  officers  sleep  and  mess. 

ROOT,  in  Arithmetic  and  Algebra,  denotes  a quantity,  which 
being  multiplied  a certain  number  of  times  into  itself,  produces 
another  number,  called  a power,  and  of  which  power  the  origi- 
nal quantity  is  called  tbc  root.  Roots  arc  distinguished  into 
square  roots,  cube  roots,  biquadratic  roots,  &c.  or  into  a2d.  :3d, 
4th,  5th,  &c.  roots,  which  depend  upon  the  number  of  multipli- 
cations necessary  to  generate  the  proposed  power.  If  one  mul- 
tiplication only  is  necessary,  or  if  two  equal  factors  arc  multi- 
plied together,  it  is  called  (lie  square  or  second  root ; if  three, 
the  cube  or  third  root;  if  four,  the  biquadratic  or  fourth  ruot, 
Ac. : thus  8 is  the  square  root  of  (34  ; 4 is  the  cube  root  of  64  ; 
2 is  the  sixth  root  of  64,  ko.  ko.  For  the  extractioo  of  the  roots 
of  numbers,  set  Extraction. 

Root,  in  Mathematics,  a quantity  considered  as  the  basis 
or  foundation  of  higher  power ; or  one  which,  being  multiplied 
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into  itself  any  number  of  times,  produces  a square,  cubic,  biqua- 
dratic, &c.  quantity  ; called  the  second,  third,  fourth,  &c.  power 
of  the  root,  or  quantity  so  multiplied  into  itself. 

Root,  in  vegetable  physiology,  is  an  important  part  of  the 
vegetable  body,  being  the  basis  of  the  whole,  and  what  is  first 
produced  from  the  seed  when  evolved  by  the  process  of  germi- 
nation. Its  uses  are  to  fix  the  plant  in  the  gronnd,  and  to 
derive  nourishment  for  its  support. 

ROPES,  are  a general  name  given  to  all  sorts  of  cordage 
above  one  inch  in  circumference,  used  in  rigging  a ship.  Ropes 
are  of  two  descriptions,  vix.  Cable-laid,  which  are  composed 
of  nine  strands,  the  three  great  strands  containing  each  three 
•mall  strands;  and  Haw te-laid,  which  are  made  with  three 
strands,  each  composed  of  a certain  number  of  rope-yarns  in 
proportion  to  its  required  thickness. 

Rope  Yam,  the  smallest  and  simplest  part  of  any  rope,  being 
one  of  the  threads  of  which  a strand  is  composed,  so  that  the 
size  of  tbe  latter,  and  of  the  rope  in  which  it  is  twisted,  are  de- 
termined by  the  number  of  rope-yarns. 

ROQUET,  in  Zoology,  the  name  of  a species  of  American 
lizard,  small  in  size,  of  a reddish  brown  colour,  variegated  with 
black  and  yellow  spots.  Its  eyes  are  particularly  vivid  and 
sparkling. 

ROSA,  the  Rote,  a fragrant  flower,  too  well  known  to  require 
auy  description  in  ibis  work.  Tbe  species  are  exceedingly 
numerous. 

KOSADE,  a kind  of  liquor  prepared  of  pounded  almonds 
and  milk,  mixed  with  clarified  sugar. 

ROSARY,  in  the  Romish  church,  is  a chaplet  consisting  of 
five  or  fifteen  decades  of  beads,  to  direct  the  recitation  of  so 
many  Ave  Maria's  in  honour  of  the  Virgin.  It  also  denotes  a 
particular  mass  or  form  of  devotion  addressed  to  the  Virgin,  to 
which  the  ohaplet  of  that  name  is  accommodated. 

ROSE  Engine,  a machine  used  for  turning  articles  in  wood 
like  a common  lathe,  with  additional  properties,  by  which  the 
surface  of  the  wood  that  has  been  turned  oan  afterwards  be 
engraved  with  a great  variety  of  patterns  of  curved  lines. 
These,  in  general,  are  denominated  from  tbe  French  rosette, 
from  a distant  resemblance  which  they  have  to  a full-blown 
ruse,  and  hence,  the  machine  is  called  a rose  engine.  Its  con- 
struction is  remarkably  curious. 

ROSEWOOD,  How  to  make  Imitation*  of. — Brush  tbe  wood 
over  with  a strong  decoction  of  logwood,  while  hot ; repeat  this 
process  three  or  four  times ; put  a quantity  of  iron  filings 
amongst  vinegar ; then,  with  a flat  open  brash,  made  with  a 
piece  of  cane,  bruised  at  the  end  or  split  with  a knife,  apply  the 
solution  of  iron  filings  and  vinegar  to  the  wood,  in  such  a man- 
ner as  to  produce  the  fibres  of  tbe  wood  required.  After  it  is 
dry,  tbe  wood  must  be  polished  with  turpentine  and  becs-wax. 

ROS1CRUSIANS,  a sect  of  hcrmetical  philosophers,  first 
noticed  in  Germany  in  tho  fourteenth  century.  An  affected 
secrecy  gave  them  fame,  especially  as  they  pretended  to  have 
discovered  the  philosopher’s  stone.  But  when  it  was  proved 
they  had  nothing  to  conceal,  they  sunk  into  neglect,  and  finally 
into  contempt 

ROSIN.  See  Re.his. 

ROSMARUS,  the  name  of  an  animal ; sometimes  called  tbe 
Sea  Horse,  hut  more  commonly  the  Mate. 

ROSMARINUS,  Rosemary,  a genus  of  the  monogynla  order, 
in  tho  diandria  class  of  plants,  and  in  the  natural  method  rank- 
ing under  the  42d  order,  verticillatn.  Tbe  corolla  is  unequal, 
with  its  upper  lip  bipartite;  tbe  filaments  are  long,  curved, 
and  simple,  each  having  a small  dent  There  are  two  species. 

ROSOMACHA,  in  Zoology,  a name  given  by  the  Russians 
to  the  glutton.  Claus  says,  they  are  taken  by  the  hunters 
chiefly  for  their  skins,  which  are  much  esteemed  by  persons  of 
fortune,  for  robes,  the  fur  being  naturally  variegated  with  bright 
colours  resembling  flow  era. 

ROSTRA,  in  Antiquity,  a part  of  tbe  Roman  Forum,  in 
which  orations,  pleadings*  funeral  harangues,  fitc.  were  deli- 
vered. The  Rostrum,  taken  as  a sort  of  chapel  out  of  the 
Forum,  was  furnished  with  an  eminence  on  whieh  the  orators 
stood  to  speak,  and  to  this  elevation  the  name  was  more  parti- 
cularly applied.  Hence,  the  term  Rostrum  has  been  transfer- 
red to  pulpits,  platforms,  and  stages,  in  the  present  day. 

ROSTRUM,  in  Ornithology,  literally  denotes  the  beak  of  a 


bird,  and  is  applied  to  the  hard  and  horny  edges  of  the  bill, 
which  answer  to  the  mandible  in  quadrupeds.  Hence  the 
word  is  figuratively  applied  to  the  prow  or  head  of  a ship. 
Rostrum  is  also  used  to  designate  an  instrument  with  which 
paper  is  ruled  for  musical  compositions.  Rostrum,  in  Che- 
mistry, signifies  the  nose  urbeak  of  tbe  common  alembic,  which 
conveys  the  liquor  distilled  into  the  receiver.  In  Surgery, 
Rostrum  is  a sort  of  crooked  scissars  used  for  the  dilation  of 
woonds.  It  likewise  means  the  piece  of  flesh  situated  between 
tbe  margins  of  a hare  lip.  In  Botany,  Rostrum  expresses  the 
beak  of  a seed,  or  rather  the  elongation  of  the  apex  of  a naked 
seed. 

ROT,  in  rural  economy,  a sort  of  putrid  decay  taking  place 
gradually,  in  various  substances,  either  from  tho  elects  of 
moisture,  or  other  causes. 

Rot,  is  also  a disease  incident  to  sheep  and  other  animals,  in 
which  the  liver  and  lungs  arc  affected,  and  a tendency  to  dropsy 
is  produced.  It  is  chiefly  connected  with  moisture,  hut  its 
causes  have  not  yet  been  satisfactorily  explored. 

Rot,  Dry.  See  Dry  Rot. 

Rot,  in  hops,  is  a disease  in  tbe  crops  of  this  valuable 
article,  very  similar  to  mouldiness. 

ROTA,  in  Mechanics.  See  WlllL 

Rota  Aristotelica,  or  Aristotle’s  Wheel,  denotes  s problem  in 
mechanics  proposed  by  Aristotle  concerning  the  motion  of  a 
coach  wheel ; viz.  that  tbe  nave  of  a wheel  describes  by  its  mo- 
tion, (supposing  it  to  roll  along  a plane,)  a line  of  the  same 
length  as  the  circumference  by  its  motion  on  the  ground  ; which 
was  long  considered  paradoxical,  nor  was  it  clearly  understood 
till  M.  Meyran,  a Frenchman,  sent  a satisfactory  solution  of  it 
to  tbe  Academy  of  Sciences,  the  principle  of  which  is,  that 
each  point  of  the  circumference  of  the  nave,  as  it  approaches 
the  plane,  is  drawn  forward  over  a space  greater  than  itself, 
whereas  every  point  and  part  of  the  circumference  of  the 
wheel  passes  over  a space  exactly  equal  to  itself. 

ROTATION,  the  motion  of  the  different  parts  of  a solid 
body  aboot  an  axis  called  the  axis  of  rotation,  being  thus  dis- 
tinguished from  the  progressive  motion  of  a body  about  some 
distant  point  or  centre ; thus  the  diurnal  motion  of  the  earth 
is  a motion  of  rotation,  but  its  annual  motion  one  of  revo- 
lution. Wbon  a solid  body  turns  round  an  axis,  retaining 
its  shape  and  dimensions  unaltered, every  particle  is  actually 
describing  a circle  round  this  axis,  which  axis  passes  through 
the  centre  of  the  circle,  aud  is  perpendicular  to  its  plane. 
Moreover,  in  any  instant  of  the  motion  the  particle  is  moving 
at  right  angles  with  tbe  radius  vector,  or  line  joining  it  with 
its  centre  of  rotation ; therefore,  in  order  to  ascertain  tbe 
direction  of  any  particle,  we  may  draw  a line  from  that  par- 
ticle perpendicular  to  the  axis  of  rotation.  This  line  will  be 
in  tbe  plane  of  tbe  circle  of  rotation  of  that  particle,  and 
will  be  its  radius  vector,  and  a line  drawn  from  tbe  particle 
perpendicular  to  its  radius  vector,  will  be  a tangent  to  the 
circle  of  rotation,  and  will  represent  the  direction  of  the 
motion  of  this  partiolc.  The  whole  body  being  supposed  to 
turn  together,  it  is  evident,  that  when  it  has  made  one  com- 
plete rotation,  each  point  has  described  tbe  circumference  of 
a circle,  and  the  wholo  paths  of  the  different  particles  will 
be  in  the  ratio  of  theso  circumferences,  and  therefore  of 
their  radii ; and  this  is  also  true  of  any  portion  of  such  cir- 
cumferences, that  is,  the  velocities  of  the  different  particles 
are  proportional  to  their  radii  vectores,  or  to  their  distances 
from  the  axis  of  rotation.  And  all  these  motions  are  in  pa- 
rallel planes,  to  which  the  axis  of  rotation  is  perpendicular. 
Hence  it  follows,  that  when  we  compare  the  rotation  of  dif- 
ferent bodies  in  respect  of  velocity,  it  is  evident  that  it  can- 
not be  door  by  directly  comparing  the  velocity  of  any  par- 
ticle in  one  of  the  bodies  with  that  of  any  particle  of  tbe 
other;  for  as  all  tho  particles  of  each  have  different  veloci- 
ties, this  comparison  can  establish  t>o  ratio.  But  we  may 
familiarly  compare  such  motions  by  the  number  of  complete 
turns  whieh  they  make  in  any  equal  portions  of  time.  There- 
fore as  the  length  or  number  of  tccl  described  by  a body  in 
rectilinear  motion  is  a proper  measure  of  its  progressive  ve- 
locity, so  the  ancle  described  by  any  particle  of  a whirling  body 
is  a proper  measure  of  its  velocity  of  rotation  ; and  in  this  man- 
ner may  the  rotation  of  two  or  mure  bodies  be  compared,  and 
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this  velocity  is  with  propriety  called  the  angular  velocity. 
In  what  is  stated  above,  we  have  bad  principally  in  view  a 
fixed  and  permanent  axis  of  rotation,  the  body  not  being  sup- 
posed at  liberty  to  revolve  about  any  other  ; but  it  is  obvious 
that  if  any  force  is  impressed  upon  a body,  or  system  of  bodies, 
in  free  space,  (unless  that  force  be  exerted  in  a direction  passing 
through  the  centre  of  gravity  of  the  system)  a rotatory  motion 
will  ensue  about  an  axis  passing  through  the  centre  of  gravity 
of  the  system  ; and  the  centre  about  which  this  motion  is  per- 
formed, is  called  the  centre  of  spontaneous  rotation.  A body  may 
begin  to  revolve  on  any  line  as  an  axis  that  passes  through  the 
centre  of  gravity,  but  it  will  not  continue  to  revolve  permanently 
about  that  axis  unless  the  opposite  centrifugal  forces  exactly 
balance  each  other.  Thus  a homogeneous  sphere  may  revolve 
permanently  on  any  diameter,  because  the  opposite  parts  of 
the  solid,  being  in  every  direction  equal  and  similar,  the  oppo- 
site centrifugal  forces  must  be  equal ; so  that  no  force  has  a 
tendency  to  change  the  position  of  the  axis.  Hence  also  a ho- 
mogeneous cylinder  may  revolve  permanently  about  the  line 
w hich  is  its  geometric  axis ; as  it  may  also  about  any  line  that 
bisects  that  axis  at  right  angles,  but  it  can  revolve  permanently 
about  no  other  line,  because  then  the  centrifugal  forces  could 
not  be  equal ; and  the  same  is  true  to  any  solid  of  rotation. 

In  every  body,  however  irregular,  there  arc  three  permanent 
axes  of  rotation,  at  right  angles  to  euch  other,  on  any  one  of 
tohich  when  the  body  revolves,  the  opposite  centrifugal  force 
exactly  balances,  and  therefore  the  rotation  becomes  permanent. 
These  three  axes  have  also  this  remarkable  properly,  that  the 
momentum  of  inertia,  with  respect  to  any  of  them,  is  either  a 
maximum  or  a minimum  ; that  is,  either  greater  or  less  than  if 
the  body  revolved  about  any  other  axis.  This  curious  theorem 
w as  first  proposed  by  Scgncr  in  175ft,  and  first  demonstrated  by 
Albert  Euler,  in  a memoir  presented  to  the  academy  of  sciences 
at  Paris  in  17GG. 

At  present  we  have  considered  those  cases  of  rotation  that  are 
produced  by  a force  impressed  upon  a body,  either  as  supported 
on  a fixed  axh,  about  which,  therefore,  that’s) stem  roust  necessa- 
rily revolve;  or  ns  in  free  space,  in  which  case  the*}  stem  acquires 
a spontaneous  centre  of  rotation,  and  finally  a permanent  axis  of 
rotation  : but  there  arc  other  oircumsiauccs  which  will  produce 
a rotatory  motion,  that  are  not  included  in  either  of  the  above, 
hut  which  it  will  be  proper  to  mention  before  we  conclude  this 
ariicle,  such  arc  those  which  arise  from  a body  descending  down 
an  inclined  plane,  having  a ribbon  or  cord  wound  about  it,  one 
end  of  which  is  fixed  at  the  upper  part  of  the  plane,  which  by  pre- 
venting the  body  sliding  freely,  causes  a rotatory  motion  : the 
same  c fleet  also  follows  from  the  friction  of  the  body  against 
the  plane;  and  the  same  maybe  imagined  when  there  is  no 
plane  hut  the  body  left  to  fall  freely,  except  so  far  as  the  cord 
wound  about  it  shall  produce  a rotatory  motion  in  its  descent. 
We  shall  not  attempt  the  investigation  of  these  cases,  but  merely 
state  the  results  that  have  been  obtained,  and  must  refer  the 
reader  for  the  former  to  the  several  treatises  on  dynamics  rc- 
fered  to  in  various  parts  of  this  volume,  and  to  the  articles 
Dynamics  and  Mecmakics. 

Let  a body  have  a cord  w ound  about 
it,  either  at  its  circumference  or  any 
oilier  part,  as  BC,  having  one  end  fixed 
at  a point  above,  as  at  A ; then  if  the 
body  be  left  to  descend  by  the  action 
of  gravity,  it  will  ncquire  a motion  of 
rotation  by  the  unwinding  of  the  cord  ; 
and  the  space  actually  descended  by 
the  body  in  this  case,  will  be  to  the 
space  descended  in  the  same  timewhen 
failin  ' freely,  as  CG  to  CO  ; O and 
G representing  the  centres  of  oscilla- 
tion and  gyration,  when  the  point  of 
suspension  is  at  C : and  the  weight  of 
the  body  will  be  to  the  tension  of  tho 
cord,  as  C O to  C G ; and  the  same  ratios  have  place  when  the 
body  descends  down  an  inclined  plane  : the  forces  which  ge- 
nerate the  motion  being  both  decreased  in  the  same  ratio.  The 
force  by  which  spheres,  cylinders,  kc.  aro  caused  to  revolve  as 
they  move  down  an  inclined  plane  (instead  of  sliding),  ia  the 
adbezion  of  Ibeir  surfaces,  occasioned  by  their  pressure  against 


the  plane ; this  pressure  is  part  of  the  weight  of  the  body,  for 
this  weight  being  resolved  into  its  component  parts,  one  in  the 
direction  of  the  plane,  the  other  perpendicular  to  it ; tho  latter 
is  the  force  of  the  pressure ; and  which  while  the  same  body 
rolls  down  the  plane,  will  bo  expressed  by  the  cosiue  of  the 
plane’s  elevation-  Hence,  since  tho  cosine  decreases,  while  the 
arc  or  angle  of  elevation  arrives  at  a certain  magnitude,  the 
adhesion  may  become  less  Ilian  what  is  necessary  to  make  the 
circumference  of  a body  revolve  fast  enough,  and  in  this  case 
it  will  proceed  partly  by  sliding  aod  partly  by  rolling;  but 
the  angle  at  which  this  circumstance  takes  place,  will  evidently 
depend  upon  the  degree  of  adhesion  between  the  surfaces  of 
the  body  and  plane.  This,  however,  will  never  happen,  if  the 
rotation  is  produced  by  the  unwinding  of  a ribbon,  and  it  is 
on  this  latter  supposition  that  the  following  particular  cases  arc 
deduced.  Let  W be  the  weight  of  the  body.  » the  space  de- 
scended by  a heavy  body,  falling  freely,  or  sliding  freely  down 
a plane,  then  the  spaces  described  by  rotation  io  the  same  time, 
by  the  following  bodies,  will  be  in  these  proportions. 

1.  A hollow  cylinder,  or  cylindrical  surface  S — tension 
= \ W.  2.  A solid  cylinder  S = ] s,  tension  = J W.  3.  A 
spheric  surface  S zz. ) *,  tension  zz  ] VV . 4.  A solid  sphere  S zz 
)s,  tension  zz  j W. 

ROTATORY  Motion,  when  produced  by  a reciprocating 
motion,  requires  some  contrivance  to  render  it  uniform,  or 
nearly  so.  The  usual  method  of  equalizing  is.  by  attaching  a 
II)  wheel  to  some  part  of  the  machinery  ; but  Mr.  Arthur  Woolf 
lias  invented  an  apparatus  to  be  substituted  for  tbc  fly  in  steam- 
engines,  which  possesses  the  advantage  of  equalizing  the 
motion,  with  the  property  of  being  stopped,  and  set  to  woik  at 
any  part  of  the  stroke. 

In  fig.  1,  A represents 
part  of  tho  engine  beam  ; B. 
the  connecting  rod  ; C.  the 
crank  arm  ; D,  a cog  wheel, 
working  into  another  cog 
wheel  E,  of  half  the  size; 
F,  a crank  arm  on  ihe  shaft 
of  the  small  wheel;  G,  a 
cylinder  closed  at  bottom, 
in  which  a solid  or  unper- 
forated  piston  motes,  leav- 
ing a vacuum  beneath.  This 
acts  simply  instead  of  a 
weight  on  the  crank  F,  by 
the  constant  pressure  of  the 
atmosphere  ; and  the  dia- 
meter of  the  piston  must  bo 
such  as  nearly  to  equal  one- 
third  of  tbc  power  of  the 
engine. 

In  fig.  2,  the  outer  circle 
is  the  line  described  by  the 
crank  ; the  circumference  of  the  inner  circle  is  equal  to  twice 
the  diameter  of  the  outer,  and  the  square  has  the  same  circum- 
ference: this  last  exhibits  the  inequality  still  remaining,  which 
by  this  method  is  reduced  to  about  one-fifth ; but  by  the  assist- 
ance of  a small  fly  on  the  second  motion,  tbc  effect  will  become 
nearly  the  same  as  that  of  a rotative  engine,  with  the  advantages 
here  mentioned.  The  same  motion  may  he  applied  to  a pump, 
but  in  this  case  the  two  cranka  must  be  horizontal  at  the  same 


time. 

ROTO  NIX),  or  Rotukdo,  in  Architecture,  an  appellation 
given  to  any  building  that  is  round  both  within  and  without, 
whether  it  is  a church,  a saloon,  or  the  like. 

ROTTEN  Stone,  a decomposed  alone  used  for  polishing. 

ROUBUIE,  a coin  of  Tutkcv,  value  It.  b\d.  sterling. 

ROUCOU,  otherwise  called  An  motto,  is  a red  dye  formed 
in  masses  from  the  pellicles  of  the  seeds  of  an  American  tree. 
That  which  wc  commonly  have  is  moderately  hard  and  dry,  of 
a brown  colour  on  the  outside,  and  of  a dull  red  within. 
Labat  informs  us,  that  the  Indians  prepare  a dye  of  this  article 
far  superior  to  that  which  wc  have.  It  is  of  a bright  shining 
red  colour,  almost  equal  to  carmine. 

ROUEN,  in  Agriculture,  a term  that  signifies  aftergrass,  or 
the  hay  made  from  it. 
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ROUGH  Cast  Wash,  in  rurnl  economy,  is  a sort  nf  liquid 
v h$Ii  laid  over  the  surfaces  of  outside  walls,  or  buildings,  to 
preserve  aud  ornament  them.  It  consists  of  four  parts  of 
pounded  lime,  three  of  sand,  two  of  pounded  wood  ashes,  and 
one  of  the  scoria  of  iron,  mixed  intimately  together,  and  made 
sufficiently  thin  to  be  applied  by  a brush.  When  dry,  it  gives 
the  wall  the  appearance  of  new  Portland  stone,  and  affords  an 
excellent  protection  against  the  severity  of  the  weather. 

ROUGH  Tree,  a name  given  in  merchant  ships  to  any  mast, 
yard,  or  boom,  placed  as  a rail  or  fence  above  the  ship's  side, 
from  the  quarter  deck  to  the  forecastle;  it  is,  however,  with 
more  propriety  applied  to  any  mast,  foe.  which  remaining 
rouzli  and  unfinished,  is  placed  in  that  situation. 

ROUND,  in  a Military  sense,  signifies  a walk  which  some 
officer,  attended  by  a party  of  soldiers,  takes  in  a fortified 
place  around  the  ramparts,  in  the  night-time,  in  order  to  see 
that  the  sentries  are  watchful,  and  that  every  thing  is  in  order. 

ROUND  House,  a name  given  in  East  Indinmen,  and  other 
large  merchant  ships,  to  a cabin  or  apartment  built  on  the  after 
part  of  the  quarter  deck  ; and  hasing  the  poop  lor  its  roof,  this 
apartment  is  frequently  called  the  coach,  in  ships  of  war. 

Round  Home,  is  also  a name  given  on  board  ships  of  war  to 
certain  necessaries  built  near  the  head,  for  the  use  of  the  mates, 
midshipmen,  and  warrant  officers. 

ROUNDELAY,  an  antiquated  kind  of  poem,  of  peculiar 
metre,  at  present  but  little  known  in  this  country. 

ROUNDING,  old  ropes  wound  firmly  and  closely  about 
that  part  of  a ruble  which  lies  in  the  hawse,  or  athwart  the  stem 
foe.  It  is  used  to  prevent  the  ruble  from  being  chafed. 

Rounding  In.  generally  implies  the  act  of  pulling  upon  any 
slack  rope  which  passes  through  one  or  more  blocks  io  a direc- 
tion nearly  horizontal,  and  is  particularly  applied  to  the  braces 
as, 11  Round  in  the  weather  braces."  It  is  apparently  derived 
from  the  circular  motion  of  the  rope  about  the  shoavc  or  pulley 
through  which  it  passes.  Rounding  up,  is  used  nearly  in  the 
samo  sense,  only  that  it  is  expressed  of  a tackle  which  hangs  in 
a perpendicular  direction,  without  sustaining  or  hoisting  any 
weighty  body,  and  is  opposed  to  over-hauling.  Round  Turn , the 
situation  of  the  two  cables  of  a ship,  which  when  moved  ha*  swung 
the  wrong  way  three  times  successively.  Round  Turn,  is  also 
the  passing  a rope  once  round  a timber  head,  foe.  in  order  to 
hold  on. 

ROUSE,  To.  is  to  pull  together  upon  a cable,  &c.  without 
the  assistance  of  tackles,  capstans,  or  other  mechanical  powers. 

ROUT,  in  Law,  is  an  assemblage  of  more  than  three  per- 
sons going  forcibly  to  commit  an  unlawful  act,  even  though  they 
do  not  actually  execute  their  intentions.  To  make  advances 
towards  it,  is  a rout ; to  execute  their  designs,  is  a riet. 

ROVER,  a pirate  or  freebooter. 

ROW  Culture,  in  Agriculture,  is  that  method  in  which  the 
crops  are  sown  in  drills,  and  afterwards  cultivated  uccording 
to  that  system. 

ROW,  To.  to  impel  a boat  or  vessel  along  the  surface  of  the 
water  by  oars,  which  arc  managed  in  a direction  nearly  hori- 
zontal. 

Row  Dry,  the  order  to  those  who  row,  not  to  splash  water 
into  the  bout  with  their  oars. 

Row  eks,  those  parts  of  a gunwale,  or  upper  edge  of  a 
boat's  side,  whereon  the  oars  rest  in  thccxeidse  of  rowing. 

Row  t ialletf , a long.  low.  fiat-built  vessel,  sometimes  fur- 
nished with  a deck,  and  navigated  with  sails  and  oars  particu- 
larly in  the  Mediterranean. 

Rowed  of  Ail,  the  order  for  the  rowers  to  cease  and  to  lay 
their  oars  io  the  boat. 

Rowers,  the  persons  by  whom  the  oars  are  managed. 

Row  Forts,  little  square  holes  cut  in  the  sides  of  small  ves- 
sels of  war,  parallel  to  the  surface  of  iho  water,  for  the  purpose 
of  rowing  them  in  a calm. 

ROWBTY  Wocl,  a term  applied  to  the  young  wool  of  somo 
sheep,  which  rises  below  the  old  fleece. 

ROWLEY  Rag,  in  Mineralogy,  a basaltic  stone  from  Row- 
ley,  near  Dudley,  in  Staffordshire.  It  is  used  for  polishing 
home  of  the  manufactures  of  Birmingham,  ami  bus  been  strongly 
recommended  for  grinding  the  specula  of  reflecting  telescopes. 

ROWNING,  John,  an  ingenious  English  mathematician, 
was  born  about  tho  year  1700,  and  died  iu  1771, 


ROYAL,  the  name  of  a sail  spread  immediately  above  tho 
top-gallant  anil,  to  whuse  yard-arms  tho  lower  corners  of  it  arc 
attached:  it  is  sometimes  termed  tup-gallant  royal,  and  is 
never  used  but  in  fine  weather. 

ROYAL  EXCHANGE,  the  hursc  or  mccting-plni**  of  the 
merchants  in  London.  It  was  built  iu  I AGO,  at  the  charge  of 
Sir  Thomas  Gresham,  and  in  a solemn  manner  by  herald,  with 
sound  of  trumpet,  in  the  presence  of  Queen  Elizabeth,  pro- 
claimed "The  Royal  Exchange."  Piior  to  this  time  the  mer- 
chants met  in  Lombard-street.  In  the  great  fire  in  IGCti.il  was 
totally  consumed,  but  was  soon  raised  again  with  still  greater 
magnificence,  at  an  expense  of  ££0.000. 

Royal  Society,  in  London,  is  an  academy,  or  body  of  persons 
eminent  for  learning  and  scientific  knowledge,  instituted  by 
Charles  II.  fur  the  promoting  of  natural  knowledge. 

RUBIFYING,  ill  Chemistry,  the  act  of  turning  any  thing  red 
by  the  force  of  fire.  Thus,  red  arsenic  is  common  white  arse- 
nic rubified  by  a mixture  of  sulphur  and  copper. 

RUB1GO,  a disease  in  corn  when  growing,  commonly  called 
mildew.  For  this,  various  causes  have  been  assigned,  but  the 
real  source  of  this  agricultural  malady  still  remains  partially 
unexplored. 

RUBIN  of  Antimony,  in  Chemistry,  is  a kind  of  liver  of 
antimony,  made  with  equal  parts  of  crude  antimony  and  nitre 
detonated  together,  to  which  is  afterwards  added  an  equal 
quantity  of  common  salt. 

RUBLE,  a Russian  coin,  those  of  1761,  value  3s.  .V.;  and  of 
1901,  value  'Is.  Old.  sterling. 

RUBRIC,  in  the  Canon  Law,  signifies  a title  or  article  iu 
certain  ancient  law  books;  thus  called  because  written,  as  the 
titles  of  the  chapters  of  our  ancient  Bibles  are,  in  red  letters. 
Rubrics  also  denote  the  rnlcs  and  directions  given  at  the  begin- 
ning and  in  the  course  of  the  liturgy,  for  the  order  and  manner 
in  which  the  several  parts  of  the  office  are  to  be  performed. 
There  are  general  rubrics,  special  rubrics,  a rubric  for  the 
communion,  for.  In  the  Romish  missal  and  breviary  are  rubrics 
for  matins,  fur  lauds,  for  translations,  beatifications,  foe. 

RU BUS,  the  Raspberry,  a genus  of  the  polygamia  order,  iu 
the  icosandrin  class  of  plants  ; and  in  the  natural  order  ranking 
under  the  36th  order,  scnticosa*.  The  calix  is  quinquefied,  tho 
petals  five : the  berry  consisting  of  monospermous  acini,  or 
pulpy  grains.  There  rc  32  species. 

RUBY,  a genus  of  precious  stones  of  vaiious  colours;  as  1. 
Of  a deep  red  colour,  inclining  a little  to  purple;  the  carbuncle 
of  Pliny.  2,  The  spincll,  of  the  colour  of  a bright  corn  poppy 
flower.  3.  The  balass,or  pale  red,  inclining  to  violet-  4.  The 
rubi  cell,  of  a reddish  yellow. 

RUCTATION,  in  Medicine,  belching,  an  involuntary  dis- 
charge of  flatus  from  the  stomach.  This  is  a symptom  of  indi- 
gestion. Persons  liable  to  this  romplaiut  should  carefully 
avoid  fermentive  food,  in  which  class  all  vegetables  arc  included. 

RUDDER,  in  Navigation,  a piece  of  timber  turning  on  hinges 
in  tho  stern  of  the  ship,  and  which,  opposing  sometimes  one 
side  to  the  water  and  sometimes  auothcr,  turns  or  directs  tho 
vessel  this  way  or  that.*  See  Helm. 

RUDDOCK,  the  name  of  a well-known  bird,  Robin  red  breast. 

RUDIMENTS,  tbc  first  principles  or  grounds  of  any  art  or 
science,  sometimes  called  elements. 

RUDOLPHINE  Tables,  a celebrated  set  of  astronomical 
tables  published  by  Kepler,  and  thus  entitled  in  honour  of  the 
emperor,  Rudolph,  or  Rudolphus- 

RUE,  in  Medicine,  a plant  well  known,  the  leaves  of  which 
have  a strong  ungrateful  odour,  and  a bitter,  hot,  penetrating 
taste.  If  much  bandied,  they  are  so  acrid  ns  to  irritate  and 
inflame  the  skin.  In  tbo  Materia  Mcdica  rue  is  of  great  value, 
being  used  in  many  ways,  and  applied  to  various  purposes. 

RUIN1NB  Oil,  tho  oil  of  the  Palma  Christ!,  which  is  very 
common  in  the  West  Indies,  and  is  used  by  the  common  people 
in  lamps.  It  is  delicate,  sweet,  and  transparent ; its  leaves  are 
one  of  the  grand  remedies  among  the  negroes;  and  when 
bruised  and  applied  to  the  head,  they  are  thought  to  bo  an 
infallible  cure  fur  the  hcad-ache. 

RUINS,  a term  more  particularly  applied  to  magnificent 
buildings  fallen  to  decay  ; such  as  Babylon,  Prrsepolis,  &c. 

RULE,  or  Ruler,  an  instrument  of  wood  or  metal  with  seve- 
ral lines  delineated  on  it,  of  great  use  in  practical  mensuration. 
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RULE  or  Three,  in  Arithmetic,  called  by  some  authors  the 
Gold**  Rule.  is  an  appellation  of  the  doctrine  of  proportion  to 
Arithmetical  purposes,  and  is  divided  into  two  cases,  simple  and 
compound ; now  frequently  termed  Simple  and  Compound  Proper - 
lira. 

Simple  Rule  of  Three,  or  Simple  Proportion,  is,  when  from 
three  giver)  quantities,  a fourth  is  required  to  be  found,  that 
shall  base  the  same  proportion  to  the  given  quantity  of  tho 
same  name,  as  one  of  the  other  quantities  has  to  that  of  the 
same  name  with  itself.  This  rule  is,  by  some  authors  divided 
into  two  cases  ; viz.  The  Rule  of  Three. Direct,  and  The  Rule  of 
Three  Inverse ; but  this  distinction  is  unnecessary,  and  the  two 
cases  are  now  generally  given  under  one  head  by  all  our  best 
modern  authors ; hut  as  they  are  still  retained  by  others,  it 
will  riot  be  amiss  to  point  out  the  distinction. 

The  Rule, of  Three  Direct,  is  when  more  requires  more,  or  less 
requires  less,  as  in  this  example : If  3 men  will  perform  a piece 
of  work,  as  for  instance,  dig  a trench  48  yards  long  In  a certain 
lime;  how  many  yards  will  12  men  dig  in  the  same  time! 
where  it  is  obvious,  that  the  more  men  there  are  employed, 
the  more  work  w ill  they  perform,  and  therefore,  in  this  instance, 
more  requires  more.  Again,  if  6 men  dig  48  yards  in  a given 
time,  how  much  will  3 men  digin  the  same  time ! Here  less 
requires  less,  for  the  less  men  there  aro  employed,  tho  less 
will  he  tho  work  that  is  performed  by  them  ; and  all  questions 
that  arc  in  this  class  arc  said  to  be  in  the  Rule  of  Three  Direct. 

The  Rule  of  Three  inwrif,  is,  when  more  requires  less,  or 
less  requires  more.  As  in  this,  if  6 men  dig  a certain  quantity 
of  trench  in  14  hours  ; how  many  hours  will  it  require  for  12  men 
to  dig  the  same  quantity?  Or  thus,  if  6 men  perform  a piece  of 
work  in  7 hoars  ; how  long  will  three  men  be  in  performing  the 
same  work ! These  cases  aro  both  in  tho  Inverse  Rule,  for  in 
the  first  more  reqnircs  less,  that  is,  12  men  being  more  Ilian  G 
they  will  retjuire  less  time  to  perform  the  same  work;  and  in 
the  latter,  the  number  of  men  being  less,  they  will  require  a 
longer  time.  All  questions  of  this  class  are  said  to  be  in  the 
Rale  of  Three  Inverse.  These  two  cases,  however,  a*  we  before 
observed,  may  be  classed  under  one  general  rule,  as  follows;— - 

Rule.— Of  the  three  given  terms,  set  down  that  which  is  of  the 
same  kind  with  the  answer  towards  the  right  hand ; and  then 
consider,  from  the  nature  of  the  question,  whether  the  answer 
will  be  more  or  less  than  this  term.  Then  if  the  answer  is  to 
he  greater,  place  the  less  of  the  other  two  terms  on  the  left,  and 
the  remaining  term  in  the  middle  ; bat  if  it  is  to  he  less,  place 
the  greater  of  these  two  terms  on  the  left,  and  the  less  in  the 
middle;  and  in  both  cases,  multiply  the  second  and  third  terms 
together,  and  divide  the  product  by  the  first  term  for  the  answer, 
winch  will  always  be  of  the  same  denomination  as  the  third  term. 
Mote  I.  If  the  first  and  second  terms  consist  of  different  deno- 
minations, reduce  them  both  to  the  same ; and  if  the  third  term 
be  a compound  nnmbcr.  h is  generally  more  convenient  to  re- 
docc  it  to  the  lowest  denomination  contained  In  it. — Note  2.  The 
same  rule  is  applicable  whether  the  given  quantities  to  be  inte- 
gral, fractional,  or  decimal. 

Cmtrul  Rule.  See  Central  Rule. 

Sliding  Rt'LE,  a mathematical  instrument  serving  to  perform 
coiupwtatioas  in  gauging,  measuring,  &c.  without  the  use  of 
comonsses,  rnetely  by  the  sliding  of  tho  parts  of  the  instrument 
one  by  another,  the  lines  and  divisions  of  which  give  the  answer 
or  amount  by  inspection.  This  instrument  is  variously  contrived, 
and  applied  to  different  authors,  particularly  Gunter,  Partridge, 
Hunt,  Everard,  and  Coggesball,  but  the  more  usual  and  useful 
oues  are  those  of  tire  two  tatter. 

Eecrard's  Sliding  Rule,  is  chiefly  used  in  cask  gauging.  It 
is  commoolv  made  of  box,  12  inches  long,  1 inch  broad,  and 
A of  an  inch  thick.  It  consists  of  three  parts,  viz.  the  stock 
just  mentioned,  and  two  thin  slips  of  the  same  length,  slid- 
ing in  small  grooves  in  two  opposite  sides  of  the  stock;  conse- 
quently when  both  these  pieces  are  drawn  out  to  their  full  ex- 
tent, the  instrument  is  3 feet  long.  On  the  first  broad  face  of 
the  instrument  are  four  logarithmic  lines  in  numbers,  for  the 
properties,  8cc.  of  wbicb,  seo  Gunter's  Line.  The  first  marked 
A,  consisting  of  two  radii  1,  2,  3,  4,  6,  0,  7.  8,  9,  1 ; and  then 
2,  3,  4,  5,  Ac.  to  10.  On  this  lino  arc  foor  brass  centre  pins, 
two  in  each  radios:  one  in  each  of  them  being  marked  M B,  for 
malt  bushel,  is  set  at  215042,  tbe  number  of  cubic  inches  in  a 


malt  bushel ; the  other  two  are  marked  with  A,  for  ale  gallon, 
at  282.  tho  number  of  cubic  inches  in  an  ale  gallon.  The  2d 
and  3d  lines  of  numbers  arc  on  tho  sliding  pieces,  and  are  ex- 
actly the  same  with  the  first:  hut  they  are  distinguished  by  tlio 
letter  U.  In  tbe  first  radius  is  a dot  marked  S 1,  at  '707.  the 
side  of  a square  inscribed  in  a circle  whoso  diameter  s I 
Another  dot  marked  Sc.  stands  at  '88G,  tho  side  of  a squaie 
equal  to  the  area  of  the  same  circle.  A third  dot,  marked  W, 
is  at  231,  tho  cubic  inches  in  a wine  gallon.  And  a fourth  mark 
cd  0.  at  314,  the  circumference  of  the  circle,  whose  diameter  is 
1.  The  fourth  line  of  numbers,  marked  M I),  to  signify  malt 
depth,  is  a broken  line  of  two  radii,  numbered  2.  10,9,8,7,0,6, 
4,  3,  2,  1.  9,  8,  7,  fee. ; the  number  I being  set  directly  against 
M li  on  the  first  radius. 

On  the  second  broad  face  marked  erf,  are  several  lines  ; as 
first  a line  marked  D,  and  numbered  1,  2,  3,  8cc.  to  10.  On 
this  line  arc  four  centre  pins,  the  first  marked  W G,  for  wine 
gage,  is  at  I7'15,  tho  gage  point  for  wine  gallons  being  the  dia- 
meter of  a cylinder  whose  height  is  one  inch,  and  content  231 
cubic  inches,  or  a wine  gallon.  The  second  centre  pin  marked 
AG,  for  ale  gage,  Is  at  18  96,  the  like  diameter  for  an  ale  gal- 
lon. The  third  mark  M S,  for  malt  square,  is  at  46  3,  the  square 
root  of  2160*42,  or  the  side  of  a square  whose  content  is  equal  to 
the  number  of  inches  in  a solid  bushel.  And  the  fourth  marked 
M R,  for  malt  round,  is  at  52  32,  the  diameter  of  a cylinder  or 
bushel,  tbe  area  of  whose  base  is  the  snmc  2150*42,  the  inches 
in  a bushel.  2dly.  Two  lines  of  numbers  upon  the  sliding 
piece,  on  tbe  other  side  marked  C.  On  iltese  are  two  dots,  the 
one  marked  c,  at  *0796,  the  area  of  a circle  whose  circumference 
is  I ; and  the  other  marked  rf,  at  *786,  tbe  area  of  the  circle  whose 
diameter  is  l.  3dly.  Two  lines  of  segments,  each  numbered 
1,  2,  3,  to  100,  the  first  for  finding  the  ullage  ofn  cask,  taken  as 
the  middle  frustum  of  a spheroid,  lying  with  its  axis  parallel 
to  the  horizon  ; pnd  the  other  for  finding  the  ullage  of  a cask 
standing.  Again,  on  one  of  the  narrow  sides  noted  c,  are  first 
a line  of  inches,  numbered  1,  2,  3,  be.  to  12,  each  subdivided 
into  10  eqnal  parts.  2dly.  A line  by  which,  with  that  of  inches, 
we  find  a mean  diameter  for  a cask  in  the  figure  of  the  middle 
frustum  of  a spheroid ; it  is  marked  spheroid,  and  numbered 
1, 2,  3,  &c.  to  7.  3d  I t A line  for  finding  the  mean  diameter  of 
a cask,  in  the  form  of  the  middle  frustum  of  a parabolic  spin- 
dle, which  gaugers  call  the  second  variety  of  casks  ; it  is  there- 
fore morked  second  variety,  and  is  numbered  1,  2,  3,  8cc.  4thly. 
A line  by  which  is  found  the  mean  diameter  of  a cask  of  tho 
third  variety,  consisting  of  tho  frustums  of  two  parabolic  co- 
noids, abutting  on  a common  base,  it  is  therefore  marked  third 
variety,  and  is  numbered  1,2,  3,  ice.  On  the  other  norrow  face 
marked /,  are,  1st,  a line  divided  into  one  hundred  oqual  parts, 
marked  F M.  2ndly.  A line  of  inches,  like  that  before  mention- 
ed. marked  1 M.  3dly.  A line  for  finding  the  mean  diameter 
of  the  fourth  varictv  of  casks,  which  is  formed  of  the  frustums 
of  two  cones,  abutting  on  a common  base.  It  is  numbered  1,  2, 
3,  Ac.  and  maikcd  PC,  for  frustum  of  a cone.  On  the  hack 
side  of  the  two  sliding  pieces  is  a lino  of  inches,  from  12  to  36, 
for  the  whole  extent  of  the  3 feet,  when  tho  pieces  are  put  end- 
ways ; and  against  that,  the  correspondent  gallons  and  looth 
parts  that  any  small  tub  or  tho  like  open  vessel  will  contain  at 
l inch  deep.  For  the  varions  uses  of  this  instrument,  sec  the 
authors  mentioned  above,  and  most  writers  on  gauging. 

Coggcshall's  Sliding  Role,  is  chiefly  used  in  measuring  the 
superficies  and  solidity  of  timber,  masonry,  brick-work,  Ice. 

This  consists  of  two  parts,  each  a foot  long,  which  are  united 
together  in  various  ways.  Sometimes  they  are  made  to  slide 
by  one  another  like  glasiers’  rulers:  sometimes  a groove  is 
made  in  the  side  of  a common  two- foot  rule,  and  a thin  sliding 
piece  on  one  side,  and  Coggeshall's  lines  added  on  that  side; 
thns  forming  the  common  or  carpenter's  rule ; and  sometimes 
one  of  the  two  rulers  is  made  to  slide  in  a groove  made  in  tbe 
side  of  the  other.  On  the  sliding  side  of  the  rule  are  four  lines 
Of  numbers,  three  of  which  are  double,  that  is.  are  lines  of  two 
radii,  and  the  fourth  is  a single  broken  line  of  rmmbers.  Tho 
first  three  marked  A,  B,  C,  arc  figured  1,  2,  3,  Ice.  to  9:  then 
1,  2,  3,  be.  to  10;  the  construction  and  use  of  them  being  the 
same  as  those  on  Everard’s  sliding  rule.  The  single  line  called 
the  girt  line,  and  marked  D.  whose  radios  is  eqnal  to  two  radii 
of  any  of  the  other  lines,  is  broken  for  tho  easier  measuring  of 
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timber,  nod  figured  4.  5, 6,  7,  8.  9,  10, 20,  00,  &c.  From  4 to  6 
it  is  divided  into  10  parts,  and  each  10th  subdivided  into  2,  and 
so  od  from  5 to  10,  Ac.  On  the  back  side  of  the  rule,  are,  1st 
a line  of  inch  measure,  from  1 to  12,  each  inch  being  divided 
and  subdivided.  2ndly.  A line  of  foot  measure  consisting  of 
one  foot  divided  into  100  equal  parts,  and  figured  10,  20, 30, 4ns. 
Tnc  back  side  of  the  sliding  piece  is  divided  into  inches, 
halves,  Ac.  and  figured  from  12  to  24;  so  that  when  the  slide  is 
out,  there  may  be  a measure  of  2 feet  In  tho  carpenter's  rule 
the  inch  measure  is  on  one  side,  continually  all  tho  way  from  1 
to  21,  when  the  rule  is  unfolded, and  subdivided  into  6th  or  half 
quarters ; on  this  side  are  also  some  diagonal  scales  of  equal 
parts.  And  upon  the  edge,  the  whole  length  of  two  feet  is 
divided  into  200  equal  parts  or  lOOths  of  a foot. 

RULES  of  Court,  in  Law,  are  certain  orders  made  fromtime 
to  time,  in  the  courts  of  law,  which  attorneys  nre  bound  to  ob- 
serve in  order  to  prevent  confusion  ; and  both  the  plaintiff*  and 
defendant  are.  at  their  peril  also  bound  to  pay  obedience  to  rale* 
made  in  court  relating  to  tlsc  cause  depending  between  them. 

RUM,  a species  of  vinous  spirit,  distilled  from  sugar-canes. 

RUMEN,  in  comparative  Anatomy,  tho  paunch  or  first  sto- 
mach of  such  animals  as  chew  the  cud,  thence  called  ruminant 
animals. 

RUM  I,  io  the  Materia  Medica,  a name  given  to  mastic  of  the 
finer  kind. 

RUMINANT,  in  Natural  History,  is  applied  to  an  animal 
that  chews  over  again  what  it  has  eaten  before : this  is  popularly 
called,  “ chewing  the  cud.”  Rummotio,  in  Medicine,  and  Jfw- 
mination,  in  Natural  Philosophy,  are  terms  of  the  same  family, 
and  of  kindred  import. 

RUN,  the  aftmost  part  of  a ship's  bottom,  where  it  grows 
extremely  narrow  as  the  floor  approaches  the  stern-post.  Run, 
is  also  the  distance  sailed  bj  a ship.  Run,  is  also  used  among 
sailors,  for  the  agreement  to  work  a single  passage  from  one  place 
to  another  ; as,  from  Jamaica  to  England,  Ac.  To  Run  down  a 
Coatt,  is  to  sail  along  by  it.  To  Run  down  a Vestel,  is  to  pass 
over  her  by  running  against  her  end-on,  so  as  to  sink  her.  To 
Run  out  the  Gunt,  is,  by  meana  of  the  tackles,  to  force  their 
muzzles  out  of  the  port  holes.  To  Run  out  a Wmrp,  L to  carry 
the  eod  of  a hawser  ont  from  the  ship  in  a boat,  and  fasten  it  to 
some  distftnt  place  to  remove  the  ship  towards  that  place,  or 
to  keep  her  steady  whilst  her  anchors  are  lifted,  Ac.  To  let 
Run  a Hope,  is  to  let  it  quite  loose.  A Run  Mon,  implies  a 
deserter  from  a ship  of  war, 

RUNDLET,  or  Runlet,  a small  vessel  containing  an  oncer- 
tain  quantity  of  any  liquor,  from  three  to  twenty  gallons. 

RUNG  Heads,  a name  sometimes  given  by  shipwrights  to 
the  upper  ends  of  the  floor-timbers,  which  are  otherwise  more 
properly  called  floor-heads. 

RUNIC,  a term  applied  to  the  language  and  letters  of  the 
ancient  Goths,  Danes,  and  other  northern  nations.  Many 
inscriptions  in  Runie  characters  are  to  be  found  in  this  country 
in  old  ohorches,  and  on  monumental  stones. 

Runic  Shafts , were  a kind  of  calendars  used  in  the  north  of 
Europe,  marked  out  by  lines  upon  short  pieces  of  boards  or 
smooth  sticks,  some  of  which  bear  the  marks  of  great  antiquity. 

RUNNER,  a thick  rope  used  to  increase  the  mechanical 
power  of  a tackle,  The  runner  passes  through  a large  block, 
and  has  usually  a hook  attached  to  one  of  its  ends,  and  one  of 
the  tackle  blocks  to  the  other:  in  applying  it,  the  book  of  the 
rnnner,  as  well  as  the  lower  block  of  the  tackle,  is  fixed  to  the 
object  intended  to  be  removed. 

RUNNING  Fight,  a battle  in  which  the  enemy  endeavours 
to  escape,  while  the  victor  continues  to  pursue  within  gun-shot 

Running  Rigging,  all  that  part  of  a ship’s  rigging  which 
passes  through  blocks,  Ac.  and  is  used  in  contradistinction  to 
standing  ringing.  The  Running  part  of  a Tackle , is  synonymous 
with  the  Fall,  and  is  that  part  on  which  the  power  is  applied  to 
produce  the  intended  effect. 

RUPEE,  a coin  of  different  parts  of  the  East  Indies,  of  tbc 
sterling  value  of2r,  or  a little  more  or  less. 

RUPERT’S  Drops,  a sort  of  glass-drops  with  long  and  slen- 
der tails,  which  burst  to  pieces  on  the  breaking  off  of  those 
tails  in  any  part,  said  to  have  been  invented  by  Prince  Rupert, 
and  therefore  called  after  his  name.  This  surprising  phenome- 
non is  supposed  to  rise  from  hence,  that  while  tbc  glass  is  in 


fusion,  or  in  a melted  slate,  the  particles  of  it  are  in  a state  of 
repulsion:  but  being  dropped  into  cold  watcr.it  so  condenses 
the  particles  in  the  external  parts  of  their  superficies,  that  they 
are  easily  reduced  within  the  power  of  each  other's  attraction, 
and  by  that  means  they  form  a sort  of  hard  case,  which  keeps 
confined  the  before-mentioned  particles  in  their  repulsive  state, 
but  when  this  outer  case  is  broken,  by  breaking  off  the  tail  of 
thadrop,  the  said  confined  particles  have  then  a liberty  to  exert 
their  force,  which  they  do  by  bursting  the  body  of  the  drop,  and 
reducing  it  to  a very  peculiar  form  of  powder. 

RUPELLENSIO  SAL,  RoeketU  Salt,  a name  given  to  a pecu- 
liar kind  of  salt  invented  by  an  apothecary  of  Rochelle,  and 
much  esteemed  as  a valuable  medicine.  Its  composition  was, 
for  a long  time,  kept  a profound  secret,  but  it  is  now  well  known 
to  most  chemists. 

RURAL  ECONOMY,  is  a term  which  comprehends  what- 
ever tends  to  the  improvement  of  land  for  the  purposes  of 
grazing  or  agriculture,  either  by  renovating  the  soil  by  manure, 
the  arrangement  of  crops,  or  the  management  of  tbc  produce. 

RUSH.  Set  Jr  Net's. 

Rush,  Sumach,  a genus  of  the  trigynia  order,  and  in  the  pent- 
andria  class  of  plants,  and  in  the  nutural  method  ranking  under 
the  43d  order,  dumosar. 

RUSMA,  a mineral  substance,  which,  mixed  with  quicklime, 
takes  off  the  hair.  It  was  well  known  to  the  Egyptians  and  the 
Greeks. 

RUSPONO,  a coin  of  Tuscany  value  El.  8#.  Od,  sterling. 

RUST,  in  Corn.  See  Rubioo. 

Rust,  in  Metal,  the  partial  decomposition  of  iron  and  steel : 
all  metallic  bodies  are  liable  to  rust,  even  gold  is  not  excepted 
in  some  situations.  Water  is  the  great  agent  in  producing 
rust ; and  when  air  is  assigned  as  its  cause,  the  aqueous  parti- 
cles it  contains  is  the  efficient  instrument.  Oil,  and  fat  sub- 
stances, will  best  preserve  metal  from  corrosion. 

RUSTIC,  that  which  is  unpolished,  partaking  more  of  the 
simplicities  of  nature  thau  the  refinements  of  art.  Tho  term  is 
applied  to  men,  to  their  employment,  their  habitations,  and  the 
works  they  perform. 

RUT,  in  rural  economy,  a track  or  narrow  opening  formed  in 
a road  or  field  by  the  wheel  of  a cart,  or  other  carriage,  when 
the  rim  is  narrow. 

RUTA  Baga,  a plant  of  the  turnip  kind,  that  has  lately 
been  introduced  into  this  country  from  Sweden,  and  is  now 
eultivated  with  great  success.  It  opportunely  comes  into  use 
between  the  turnip  and  the  grass  seasons,  on  which  account  ita 
valoc  is  coosiderablc.  Cattle,  sheep,  and  hogs,  eat  it  with 
great  avidity. 

Rut  a,  Rue,  a genus  of  themonogynia  order,  in  the  decandria 
class  of  plants ; and  in  the  natural  method  ranking  under  the 
28th  order,  multisiliquw.  The  calyx  is  quinqueparlite  ; the 
petals  concave ; the  receptacle  surrounded  with  ten  melliferous 
pores  ; the  capsule  is  lobed.  In  some  flowers,  a fifth  part  of 
the  number  is  excluded.  There  are  seven  species. 

RUTHERFORD,  William,  an  English  philosopher,  was 
born  in  1712,  and  died  in  1771.  He  is  principally  distinguished 
by  “ A System  of  Natural  Philosophy,”  published  in  1748. 

RUTH  I LA,  an  ore  found  io  Hungary,  Italy,  and  France.  It 
is  generally  crystallized. 

RUTILE,  an  oxide  of  fi/anium.  It  is  of  a dark  blue  red 
colour,  inclining  to  brown,  with  a degree  of  metallic  splendour. 
The  longitudinal  fracture  is  foliated,  the  cross  fracture  con- 
choids! and  unequal.  It  is  opaque,  or  slightly  translucent,  and 
sometimes  sufficiently  hard  to  scratch  quartz. 

RUTULVS.  in  Roman  History,  the  barrier  of  the  cavea,  or 
place  where  tbc  wild  beasts  used  in  ampbitheatrical  sports 
were  confined.  It  was  made  of  iron  bars,  which  turned  upon 
hinges,  and  flew  open  when  required  with  great  swiftness. 

RYE,  a species  of  grain  much  cultivated  in  some  of  the 
northern  districts  of  England.  It  approaches  nearer  to  wheat 
than  any  other  grain  now  in  cultivation.  There  are  several 
varieties.  In  many  places  it  is  used  for  bread,  but  unmixed 
with  wheat,  it  is  dry  and  poor.  By  gingerbread  bakers  ranch 
rye  is  consumed,  but  the  distilleries  absorb  the  greater  quantity. 

RYELAND  SHEEP,  a breed  offine-woolled  sheep,  originally 
reared  to  the  greatest  perfection  in  a district  of  Herefordshire, 
called  the  Ryclands,  from  which  the  name  has  been  derived. 
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the  eighteenth  letter  of  our  alphabet:  in  abbreviations, 
stands  for  societas  or  socias;  as  H.  S.  S.  for  rcgiie  socictatis 
socius,  t.  «■  fellow  of  the  Royal  Society.  In  medicinal  prescrip- 
tions, S.  A.  signifies  secundum  arlem,  i.  c.  according  to  the 
rules  of  art ; and  in  the  notes  of  the  ancients.  S.  stands  for  sex- 
tos ; S P.  for  spnrins  ; S.  C.  for  senates  consultum  ; S.  P.  Q.  R. 
for  senatus  populusque  Romanus;  S.  S.  for  stratum  super  stra- 
tum, i.e,  one  layer  above  another  alternately  ; S.V.  U.  E.  K.Q.V. 
for,  si  vales  bene  est,  ego  uuoquc  valoo  ; a form  used  in  Cicero’s 
time,  in  the  beginning  of  letters.  Used  as  a numeral,  S.  an- 
ciently denoted  seven  ; in  the  Italian  music,  S.  signifies  solo; 
and  in  books  of  navigation,  S.  stands  for  south  ; S.  E.  for  south- 
east ; S.  W.  for  south-west ; S.  S.  E.  for  south-south-east.  &c. 

SAUAISM,  supposed  to  be  the  first  system  of  idolatry  that 
ever  appeared  in  the  world.  It  prevailed  much  in  the  days  of 
Moses,  and  is  still  retained  in  the  East.  Sabaism  consists  of 
the  worship  of  the  stars,  or,  as  the  scriptures  term  it,  “ the 
host  of  heaven.” 

SABBATARIANS,  a sect  of  Christians,  who  observe  the 
Jewish  or  Saturday  Sabbath. 

SABBATH,  the  seventh  day  of  the  week,  held  sacred  among 
the  Jews,  to  commemorate  the  completion  of  creation.  The 
word  is  pure  Hebrew,  and  signifies  cessation  or  rest.  Philo 
calls  it  the  world's  birth-dav.  Under  the  Christian  system,  it 
has  been  transferred  to  the  first  day  of  the  week,  to  commemo- 
rate the  resurrection  of  Christ. 

Sabbath  Day’s  Journey,  about  two-thirds  of  an  English  mile. 

SABELLIANS,  a Christian  sect,  who  reduced  the  three  per- 
sons in  the  Trinity  to  three  states  or  relations  ; or  rather  reduced 
the  whole  Trinity  to  the  one  person  of  the  Father,  making  the 
Word  and  //o/y  Spirit  to  he  only  emanations  or  virtues. 

SABINITES  LAPIS,  a name  given  to  a stone,  in  which  are 
preserved  the  leaves  of  the  common  savin. 

SABLE,  in  Zoology,  the  name  of  a small  animal  of  the  weasel 
kind,  the  fur  of  which  is  highly  valued.  In  Heraldry,  Sable  is 
the  black  colour  in  the  arms  of  a family. 

SABRE,  a kind  of  sword,  or  acimetar,  with  a very  hroad  and 
heavy  blade,  thick  at  the  back,  and  a little  falcated  or  crooked 
towards  the  point.  In  the  use  of  this  weapon  the  Turks  are 
said  to  be  so  exceedingly  dexterous,  as  to  cleave  a man  quite 
down  with  a single  stroke.  Damascus  was  formerly  famous 
for  its  manufacture  of  sabres. 

SACCHARINE  Acid.  See  Oxalic  Acid. 

SACCHAROMETER,  in  the  Arts,  an  instrument  for  ascer- 
taining the  value  of  worts,  and  the  strength  of  different  kinds  of 
malt  liquors.  The  name  signifies  a measurer  of  sweetness. 

SACCHARUM,  Sugar,  or  the  Sugar  Cane , a genus  of  the 
digynia  order,  in  the  Iriandrin  class  of  plants  ; and  in  the  natu- 
ral method  ranking  under  the  fourth  order,  gramina.  The  calix 
is  two-valved  ; the  corolla  is  also  bivalved.  There  are  eleven 
species.  See  Sugar. 

SACCOLATS,  salts  formed  from  the  saclactic  acid,  and  but 
little  known. 

SACERDOTAL,  something  belonging  to  the  priesthood. 

SACK  or  Wool,  a quantity  of  wool  containing  just  twenty- 
two  stone,  and  every  stone  fourteen  pounds.  In  Scotland,  a 
sack  is  twenty-four  stone,  each  stone  containing  sixteen  pounds. 

Sack  of  Cotton  Wool,  a quantity  from  one  hundred  and  a half 
to  four  hundred  weight. 

Sacks  of  Earth,  in  Fortification,  arc  ranvass  bags  filled  with 
earth.  They  are  used  in  making  entrenchments  in  haste,  to 
place  on  parapets,  or  the  head  of  breaches,  &c.  or  to  repair 
them  when  beaten  down. 

SACKBUT,  a musical  instrument  of  the  wind  kind,  being  a 
sort  of  trumpet,  though  different  from  the  common  trumpet  both 
in  form  and  size:  it  is  fit  to  play  a bass,  and  is  contrived  to  be 
drawn  out  or  shortened  according  to  the  tone  required,  whe- 
ther grave  or  acute. 

SACLACTIC  Acid,  an  acid  obtained  from  gam  and  arable, 
and  other  mucilaginoo*  substances. 
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SACRAMENT,  in  general,  denotes  a sign  of  something  holy 
or  sacred.  In  the  Christian  church,  baptism  and  the  Lord's 
supper  claim  this  term  ; and  it  has  been  defined  in  the  ritual 
of  the  Establishment  to  mean,  an  outward  and  visible  sign  of  an 
inward  and  spiritual  grace.  Few  subjects  have  been  made  the 
occasion  of  more  fierce  and  unholy  contentions  than  this  sjrnbol 
of  peace,  good  will,  and  brotherly  love. 

SAC  RE,  or  Sakhr.  id  Ornithology,  a species  of  falcon,  ex- 
ceedingly strong,  bold,  and  active.  Ray  says,  that  it  will 
seize  upon  the  largest  birds,  and  even  young  goats,  for  food. 

SACRIFICE,  an  offering  made  to  God  on  an  altar.  The 
institution  is  so  ancient  as  to  he  deemed  nearly  coeval  with 
human  nature.  In  some  form  or  other,  its  adoption  seems  to  ho 
universal.  Among  Christians,  the  term  is  generally  restricted 
to  the  death  of  Christ,  and  the  offerings  by  which  that  event  was 
typified. 

SACRILEGE,  is  church  robbery,  or  a taking  of  things  out  of 
a holy  place,  as  where  a person  steals  any  vessels,  ornaments, 
or  goods  of  the  church. 

SADAR,  the  Arabian  name  of  the  medicinal  lotus,  described 
by  Pioscorides  and  many  other  ancient  writers- 

SADDLE,  is  a seat  upon  a horse’s  back,  contrived  for  the 
convenience  of  the  rider.  The  ancient  Romans  arc  supposed 
not  to  have  made  use  of  saddles  and  stirrups,  and  it  has  been 
thought  that  they  did  not  come  into  use  till  the  time  of  Constan- 
tine the  Great,  but  this  is  a great  error. 

SADDLE,  a small  cleat  or  block  of  wood  nailed  upon  the 
lower  yard  arms,  to  retain  the  studding  sail  booms  in  a firm  and 
steady  position ; for  this  purpose  the  cavity  on  the  lower  part 
of  the  saddle  conforms  to  the  cylindrical  surface  of  the  yard  to 
which  it  is  attached,  and  in  like  manner  the  hollow  on  the  upper 
side  answers  to  the  figure  of  the  boom,  and  serves  as  a chan- 
nel whereby  it  may  run  out  or  in  along  the  yards,  as  occasion 
requires. 

SaDDLR.  is  also  a name  given  to  several  circular  pieces  of 
wood,  as  the  saddle  of  a bowsprit,  saddle  of  a boom,  &c. 

SADDLER,  one  who  makes  saddles,  aud  furnish  necessaries 
for  equestrian  equipment.  The  Saddlers*  Company,  in  London, 
was  incorporated  in  1272. 

S A DDUCEES,  an  ancient  Jewish  sect,  who  denied  the  resur- 
rection, and  tho  existence  of  angels  and  spirits.  They  were 
the  freethinkers  of  Israel,  highly  liberal  in  principles,  but 
dreadfully  cruel  in  praciiee. 

SAFETY  LAMP.  To  obviate  the  destructive  effects  of  car- 
buretted  hydrogen  gas,  Sir  Humphrey  Davy  turned  his  atten- 
tion to  the  construction  of  a lamp  which  would  prevent  explo- 
sion ; and  upon  the  knowledge  of  the  fact,  that  Same  cannot 
pass  through  apertures  of  small  diameter,  he  constructed  what 
the  miners  have  since,  in  gratitude,  called  the  Davy.  See  Lamb. 

SAFFRON,  a well-known  plant,  much  cultivated  in  Cam- 
bridgeshire and  Essex,  and  also  imported  from  France.  Spain, 
nnd  Sicily,  but  that  of  our  own  country,  when  unadulterated, 
is  always  preferred.  It  should  be  chosen  not  above  a year  old, 
in  close,  tough,  compact  cakes,  moderately  moist,  staining  the 
hands  when  rubbing  it,  and  of  the  same  colour  within  as  on  the 
outside.  The  cultivation  of  saffron  is  attended  with  mueh 
trouble,  and  requires  extraordinary  care,  and  no  small  degree  of 
patience. 

Saffhok,  Meadow,  a poisonous  plant,  haviog  a bulbous  root, 
somewhat  resembling  that  of  a tulip.  Under  certain  modifica- 
tions, it  has  been  recommended  as  a remedy  for  the  gout ; but 
we  hear  of  more  mischief  than  advantage  resulting  from  its 

cultivation, 

Saffkon  Tree,  an  East  Indian  shrnh,  which  grows  about  two 
feet  high.  The  flowers,  which  resemble  those  of  the  jessamine, 
never  open  but  in  tbe  night,  and  seldom  continue  more  than 
three  or  four  days.  They  have  no  smell,  but  exhibit  the  colout 
of  saffron,  and  their  cordral  virtues  are  much  the  same. 

Saffron,  is  also  a name  given  to  several  chemical  prepara- 
tions, from  their  resemblance  in  colour  to  vegetable  saffron* 
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SAG  APENUM,  a medicinal  gum  resin,  whose  smell  resembles 
that  of  a pine. 

SAG  AKA,  in  Hindoo  Mythology,  is  a personification  of  the 
ocean. 

SAGATHEE,  a slight  kind  of  woollen  stuff,  serge,  or  ratteen, 
sometimes  mixed  with  a little  silk. 

SAGDA,  the  name  of  a particular  stone  of  a green  colour, 
having  the  property  of  attracting  wood. 

SAGE.  See  Salvia. 

SAG  BN  E,  a Russian  long  measure,  five  hundred  of  which 
make  a verst,  equal  to  seven  English  feet. 

SAGGING  to  Leeward,  the  movement  by  which  a ship 
makes  a considerable  lee-way,  or  is  driven  far  to  leeward  of 
the  course  whereon  she  apparently  sails.  It  is  generally  ex- 
pressed of  heavy  sailing  vessels,  as  opposed  to  keeping  well  to 
windward,  or,  in  the  sea  phrase,  holding  a good  wind. 

SAGITTA,  the  Arrow,  one  of  the  northern  constellations. 
See  Constellation, 

Sagitta,  in  Trigonometry,  is  the  same  as  the  versed  sine 
of  any  arch,  and  is  so  called,  because  it  rcsemblej  a dart  or 
arrow  standing  on  the  chord  of  an  are. 

Sagitta,  in  Geometry,  is  used  by  seme  old  authors,  to  de- 
note the  absciss  of  any  curve. 

SAGITTARIUS,  the  Archer , f , is  the  last  of  the  autumnal, 
and  the  third  of  the  southern  signs,  agreeably  to  the  fixed 
zodiac ; and  the  sun  accordingly  enters  it  on  the  22d  of  Novem- 
ber. Hut  reckoning  by  the  visible  and  moveable  sodiac,  Sagitta- 
rius is  actually  in  possession  of  the  first  winter  sign,  for  the 
sun  enters  it  about  the  7th  of  December,  as  is  obvious  by 
leference  to  the  Celestial  Globe. 

Boundaries  and  Contents. — Sagittarius  is  bounded  on  the 
north  by  Scutum  Sobieski  and  Antinous;  east  by  Capricornus 
and  Microscopium  ; south  by  Corona  Australis,  Indus,  and 
Telescopiam;  and  west  by  Scorpio,  It  contains  sixty-nino 
.stars,  v it.  five  of  the  third  magnitude,  nine  of  the  fourth,  ice. 
One  of  the  largest  stars  in  this  sign,  and  t.  is  situated  by  the 
middle  of  the  bow,  and  rises  on  the  south-east  by  S.  \ K-  point 
of  the  horizon,  at  London.  Its  declination  is  29°  54'  33*  south  ; 
its  right  ascension  272°  21'  67"  ; and  it  rises  and  culminate*  as 
in  the  following  table,  for  the’ first  day  of  every  month  iu  the 
year : Meridian  altitude  8P  34'  27* . 


MONTH. 

RISES. 

Culm. 

Month. 

R:srs. 

Culm. 

ho.  Mi. 

bo.  mi. 

bo.  mi. 

ho.  mi. 

Jan. 

H SO  M. 

11  25  M. 

July 

3 32  A. 

II  25  A. 

Feb. 

a is  M. 

0 10  N. 

Aug. 

0 40  A. 

9 SO  A. 

Mar. 

4 25  M. 

7 20  M. 

Sept, 

4 35  A. 

7 30  A. 

A pril 

2 35  M. 

& 25  M. 

Out. 

2 50  ;a. 

5 40  A. 

May 

12  45  M. 

3 35  M. 

Nov. 

12  51  A. 

3 50  A. 

JlIM 

10  30  A. 

1 20  M. 

Dec. 

10  47  M. 

1 45  A. 

SAGO,  a simple  brought  from  the  BastTndics,  of  considerable 
use  in  diet,  as  a restorative.  It  is  produced  from  the  pith  of  a 
kind  of  paltn  which  grows  in  the  East  Indies,  called  the  cycas 
circinalis. 

SAGO  U IN,  in  Zoology,  the  name  of  a beautiul  species  o' 
monkey. 

SAGUM,  the  name  of  a military  garment  worn  by  the  Greeks, 
Romans,  and  Gauls,  in  the  manner  of  a cloak  or  cassock. 

S AG  WIRE,  a liquor  in  the  East  Indies,  drawn  from  a tree 
of  the  palm  kind,  of  the  same  nature  as  toddy  or  palm  wine.  It 
is  refreshing,  wholesome,  but  inebriating. 

SAIC,  a sort  of  Grecian  ketch,  which  has  no  top-g&llact  sail 
nor  micxen  sail. 

Saic,  an  assemblage  of  several  breadths  of  canvass,  or  other 
texture,  sewed  together,  and  extended  on  or  between  the  masts, 
to  reoeive  the  wind,  and  impel  (ho  vessel  through  the  water. 
The  edges  of  the  cloths  or  pieces  of  which  a sail  is  composed 
arc  generally  sewed  together  with  a double  seam,  and  the  whole 
is  skirted  round  at  the  edge*  with  a cord  called  the  bolt-rope. 

SAICK.  a Turkish  vessel  rigged  in  a peculiar  manner,  and 
well  adapted  for  the  conveyance  of  merchandise. 

SAIGA,  in  Zoology,  a species  of  antelope,  the  characters  of 
which  are,  that  the  horns  arc  pate,  and  almost  transparent,  dis- 
tant at  their  bases,  and  bent  in  form  of  a lyre.  It  inhabits  Poland, 
Moldavia,  the  Carpathian  mountains,  Caucasus,  and  may  be 
found  on  the  borders  of  the  Caspian  and  Euxinc  sea.  Its  resi- 


dence is  generally  in  the  open  desert,  in  which  salt  springs 
abound,  and  its  food  is  saline,  acrid,  and  aromatic  vegetables. 

SAILS,  are  all  contained  cither  between  three  or  four  sides-  or, 
a*  they  are  otherwise  termed,  they  are  either  triangular  or  qua- 
drilateral. The  former  of  these  are  sometimes  spread  by  a yard , 
as  lateen  sails,  or  by  a stay,  as  stay  sails,  or  by  a mast,  as  shoul- 
der of  mutton  sails  ; in  all  which  cases  the  foremost  leech  or 
edge  is  attached  to  the  yard,  mast,  or  stay,  throughout  its  whole 
length.  The  latter,  or  those  which  are  four-sided,  are  either 
extended  by  yards,  as  the  principal  sails  ol  a ship,  or  by  yards 
and  booms,  ns  the  studding  sails,  drivers,  ringtails,  and  all 
those  sails  which  are  set  occasionally  ; or  by  gulls  and  booms, 
as  the  main-sails  of  sloops  and  brigantines.  The  principal  sails 
of  a ship  are  the  courses  or  lower  sails;  the  top  sails,  which 
are  next  in  order  above  the  courses,  and  the  top  gallant  sails, 
which  are  extended  above  the  top  sails.  The  courses  are,  the 
main-sail,  fore-sail,  aad  mizzen  ; the  sprit-sail,  main  stay-sail, 
fore  stay-sail,  and  mizzen  stay-sail : but  more  particularly  the 
three  first.  The  main  stay-sail  is  rarely  used,  except  in  small 
vessels.  In  all  the  quadrilateral  sails,  the  upper  edge  is  called 
the  head,  the  sides  or  skirts  are  called  leeches,  and  the  bottom 
or  lower  edge  is  termed  the  foot ; if  the  head  is  parallel  to  the 
foot,  the  two  lower  corners  are  denominated  clues,  and  the 
upper  corners  carings.  In  all  triangular  sails,  and  in  those 
four-sided  sails  wherein  the  head  is  not  parallel  to  the  foot,  the 
foremost  corner  at  the  foot  is  called  the  tack,  and  the  after 
lower  corner  the  clue : the  foremost  head  is  called  the  foro 
leech,  and  the  hindmost  the  after-leech.  The  heads  of  most 
four-aided  sails,  and  forc-lceclirs  of  lateen  sails,  are  attached  to 
their  respective  yard  or  gaff  by  a number  of  small  cords  called 
robands,  or  by  a lacing,  and  the  upper  extremities  arc  made 
fast  by  earings.  The  stay-sails,  are  extended  upon  stays  be- 
tween the  masts,  whereon  they  are  drawn  up  or  down  occasion- 
ally, as  the  curtain  slides  on  its  rod,  and  their  lower  parts  are 
stretched  out  by  a tack  and  sheet.  The  main-sail  and  fore-sail 
have  a rope  and  a large  single  block  made  fast  to  each  clue  ; 
the  ropes  called  tacks  lead  forward  to  the  chess  trees  and  baoi- 
kins,  and  the  block  receives  a thick  rope  from  aft,  which  is 
termed  the  sheet.  The  clues  of  the  top-sails  are  drawn  out  to 
the  extremities  of  the  lower-)  ards,  by  two  large  ropes  called 
top-sail  sheets,  and  the  clues  of  the  top-gallant  sails  are  in  like 
manner  extended  upon  the  top-sail  yard-arms  by  ropes  called 
top-gallant  sheets.  The  royals  are  set  above  the  top-gallant 
sails,  and  the  studding  sails  beyond  the  leeches  or  skirts  of  tbe 
main-sail  and  fore-sail,  and  of  the  top-sails  and  top-gnllant- 
sails,  their  upper  and  lower  edges  being  extended  by  small 
yards,  and  by  poles  run  out  beyond  the  extremities  of  the  yards 
for  this  purpose.  These  sails  are,  however,  only  used  in  mode- 
rate weather.  All  sails  derive  their  namo  from  tho  mast,  yard, 
or  stay,  upon  which  they  are  extended.  Thus  the  principal  sail 
extended  upon  the  main-mast  is  called  the  main-sail  ; the  next 
above,  which  stauds  upon  the  main-top-mast,  is  tenr?d  the 
main-top  sail ; that  which  is  spread  across  the  main-top  gallant 
mast,  is  named  the  main-top-gallant  sail;  the  sail  alA>ve  it  is 
called  the  main-royal.  In  tho  same  manner  there  are  the  fore- 
sail, forc-top  sail,  forc-top-gallaot  sails,  and  fore-ro)  al ; the  mis- 
zen,  mizzen-top  sail,  mizzen  lop-gallant  sail,  and  mizzen  royal. 
Thus  also  there  are  the  main-stay  sail,  main  top-mast-stay  sail, 
main  top-gallant-stay  sail,  and  a middle  stay  sail,  which  stands 
between  the  two  last);  all  these  stay-sailsarc  between  the  main 
and  fore  mast ; the  stay  sails  between  the  main  and  mizzen 
masts  are  tho  mizzen  stay  sail,  the  mizzen  tup-mast  stay  sail, 
the  mizzen  top-gallant  stay  sail,  and  sometimes  a mizzen  royal- 
slay  sail.  The  sails  between  the  fore-mast  and  the  bowsprit 
arc  the  fore  stay-sail,  the  fore  lop-mast-stuy  sail,  the  jib,  and 
sometimes  a flying  jib;  and  even  a middle  jib:  there  arc  be- 
sides two  and  sometimes  three  square  sails  extended  by  yards 
under  the  bowsprit  and  jib-booms,  one  callrd  the  sprit-sail, 
tbe  second  tbe  spirit-sail  top-sail,  and  the  third  the  sprit-sail 
top-gallant  sail  ; the  studding  sails  being  extended  upon  the 
different  yards  of  the  main-mast  and  fore  mast,  are  also  named, 
according  to  their  stations,  the  lower  top-mast,  or  top-gallant 
studding-sails.  The  ropes  by  which  the  low  er  yards  of  a ship 
are  hoisted  up  to  their  proper  height  on  the  masts  arc  called 
thejears;  in  all  other  cases  the  ropes  employed  for  this  purpose 
aie  called  halliards;  hence  the  sails  arc  expanded  by  halliards. 
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lacks,  sheets,  aud  bowlines;  and  are  drawn  up  together,  or 
trussed  up,  by  bunt-lines,  clue-lines,  Iccch-lines,  recf-tacklcs, 
slab-lines,  and  spilling-lines,  the  higher  studding-sails,  and  the 
ttav-sails  aro  drawn  down  so  as  to  be  taken  io  by  down-hauls, 
and  the  courses,  lop-sails,  and  top-gallaut  sails,  are  wheeled 
about  tbo  mast  so  as  to  suit  the  various  directions  of  the  wind 
by  braces. 

After  Sails,  are  those  that  belong  to  the  main  mast  and 
mizzen.  They  keep  the  ship  to  windward,  on  which  account 
ships  sailing  on  a quarter  wiod  require  a head-sail  and  an  after 
sail,  one  to  countermand  the  other. 

Netting  Sail,  is  only  a sail  laid  over  the  nettings. 

Sail,  is  also  applied  to  a vessel  seen  at  a distance  under 
sail,  as  “ We  saw  three  sail  in  the  north-east.’' 

To  Set  Sail,  is  to  expand  the  sails  in  order  to  begin  the 
action  of  sailing.  To  loot*  Stilt,  is  to  unfurl  them,  and  tu  let 
them  hang  loose  to  dry.  To  make  Sail,  is  to  extend  un  addi- 
tional quantity  of  sail,  so  as  to  increase  the  ship’s  velocity.  To 
lAories  Sail,  is  to  reduce  or  tako  in  part  of  tho  sails.  To  ttrik* 
Sail,  is  to  lower  it  suddenly,  which  is  particularly  used  in 
saluting  or  doing  homage  to  a superior  force,  or  to  one  whom 
the  law  of  nations  acknowledges  as  superior  in  certain  regions. 
Thus  all  foreigu  vessels  strike  to  an  English  man-of-war  in  the 
British  seas.  See  the  article  Salute. 

SAILING,  in  Navigation,  denotes  the  act  of  conducting  a 
vessel  from  one  port  to  another,  by  means  of  the  action  of  the 
wind  upon  her  sails,  being  otherwise  expressed  by  the  most 
significant  term,  Navigation. 

Sailing,  is  distinguished  into  different  cases,  according  to 
the  principles  upon  which  the  computations  arc  founded,  as 
Plane  Sailing,  Middle  Latitude  Sailing,  Mercator  Sailing,  Glo- 
bular Sailing,  bic. 

Plane  Sailing,  is  that  which  is  performed  on  n supposition 
of  the  earth  being  an  extended  plane  surface,  and  by  means  of 
plane  charts,  in  which  case  the  meridians  are  considered  as 
parallel  lines,  the  parallels  of  latitude  at  right  angles  to  the 
meridians,  and  the  lengths  of  the  degrees  on  the  meridians, 
equator,  and  parallels  of  latitude,  as  every  where  equal.  Here 
the  principal  terms  are  the  latitude,  distance,  aud  departure ; 
difference  of  latitude  and  rhumb,  longitude  having  no  place  in 
plane  sailing.  It  is  obvious,  however,  that  calculations  con- 
ducted on  these  principles  must  be  too  erroneous  to  be  depend- 
ed upon  in  any  case,  and  therefore  it  would  bo  bat  wasting  the 
reader’s  time  to  enter  farther  into  an  explanation  of  Ibis  case, 
which  is  now  nearly  if  not  wholly  disused  by  navigators. 

Traverte  Sailino,  may  be  defined  compound  plane  sailing, 
being  the  method  of  working,  or  calculating  traverse  or  com- 
pound courses  so  as  to  roduoo  them  into  one.  This  is  used 
when  a ship,  having  to  sail  from  one  port  to  another,  is  by  rea- 
son of  contrary  winds,  or  other  obstacles,  obliged  to  tack  and 
•ail  upon  different  courses,  which  are  then  to  be  brought  into 
one  ; and  hence  the  difference  of  latitude,  departure,  and  other 
circumstances,  determined  as  in  plane  sailing. 

Globular  Sailino,  is  the  method  of  estimating  a ship’s  mo- 
tion and  run,  upon  principles  drawn  from  the  globular  figure  of 
the  earth.  In  this  its  most  extended  sense,  globular  sailing 
comprehends  Parallel , Mercator,  Middle  Latitude , and  Great  Cir- 
cle Sailing  ; for  a definition  of  each  see  the  following  articles. 

Parallel  Sailino,  is  the  sailing  on  a parallel  of  latitude,  or 
parallel  to  the  equator,  of  which  there  are  three  cases. 

1.  Given  the  distance  and  difference  of  longitude ; to  find  tho 
latitude,  which  is  performed  by  tbo  following  rule: — As  the  dif- 
ference of  long.:  the  distance: : the  radius:  the  cosino  of  the 
latitude. 

% Given  the  latitude  and  difference  of  longitude;  to  find 
tho  distance.  Rule-  As  radius  : tho  cosine  of  the  latitude  : : 
the  difference  of  longitude  : the  distance. 

3.  The  latitude  and  distance  being  given  to  find  the  difference 
of  longitude.  Rule:  As  cosine  of  latitude  : radius  : : the  dis- 

tance : the  difference  of  longitude. 

Middle  Latitude  Sailing, is  a method  of  resolving  the  cases  of 
globular  sailing,  by  means  of  the  middle  latitude  between  that 
departed  from  and  that  come  to-  This  method  is  not  accurate, 
being  founded  on  the  principles  of  plane  and  globular  sailing 
conjointly  ; r ix.  on  a supposition  that  the  departure  is  reckoned 
as  a meridional  distance  in  that  latitude,  which  is  the  middle  j 


parallel  between  the  latitude  sailed  from  and  the  latitude  come 
to:  which  would  be  correct,  if  tbe  cosine  of  a middle  latitude 
was  an  arithmetical  mean  between  tbe  cosine  of  two  extreme 
latitudes  ; and  the  departure  between  two  places  on  an  oblique 
rhumb,  equal  to  tho  meridional  distance  in  tbe  middle  latitude  ; 
but  neither  of  theso  cases  obtain.  Yet  when  the  parallels  are 
near  the  equator,  or  near  to  each  other,  in  any  latitude,  tbe  error 
is  uot  considerable,  This  method  seems  to  have  been  invented 
on  account  of  tbe  easy  manner  in  which  the  several  cases  may 
be  resolved  by  the  traverse  table  ; and  when  a table  of  meridio- 
nal parts  is  not  at  hand,  the  computations  may  be  made  as  fol- 
lows ; viz.  Take  half  tbe  sum  of  the  two  given  latitudes  for  tbe 
middle  latitude,  then  say, 

1.  As  cosine  of  mid.  lat. : the  radius  : : tbe  departure  : diff. 
of  longitude. 

2.  As  cosine  of  mid.  lat.  : tan.  of  coarse  : . diff.  of  lat.  : diff. 
of  longitude. 

Right  Sailing,  is  when  a voyage  is  performed  on  some  one 
of  tbe  four  cardinal  points.  If  a ship  sail  under  the  meridian 
on  tbe  north  or  south  points,  she  varies  not  in  longitude.  If  sho 
sail  under  the  equinoctial  on  tbe  cast  or  west  points,  she  changes 
only  the  longitodc.  If  from  any  place  she  sails  directly  east  or 
west,  she  only  alters  the  longitude. 

Oblique  Sailing,  though  in  many  cases  the  bearing  and  dis- 
tances of  places  arc  determined  by  the  solution  of  right-angled 
triangles,  yet  at  sea  there  arc  several  in  which  oblique  posi- 
tions can  he  observed.  Tbe  doctrine  of  plane  triangles  is  also 
applicable  to  the  method  of  sailing  by  w indward.  It  may  be  ob- 
served, ingencral,  that  when  the  wind  is  directly  orpartly  against 
the  ship’s  direct  course  to  tbe  place  whither  she  is  bound,  sho 
reaches  her  port  by  a kind  of  zigzag  or  z-like  course,  which  is 
made  by  sailing  with  the  wind  first  on  one  side  of  the  ship  and 
then  on  the  other.  The  windward  or  wcathcr-sidc  of  a ship  is 
that  side  on  which  the  wind  blows  ; the  other  being  called  the 
leeward  or  Ice  side.  When  a ship  sails  the  same  way  the  wind 
blows,  and  the  wind  is  said  to  be  right  aft,  or  right  astern,  her 
course  is  then  sixteen  points  from  the  wind.  When  a ship  sails 
with  tbe  wind  blowing  directly  across  her,  she  is  said  to  have 
the  wind  on  the  beam,  and  her  course  is  eight  points  from  tbe 
wind.  When  a ship  endeavours  to  sail  towards  that  point  of  the 
compass  from  wheoee  the  wind  blows,  she  is  said  to  sail  on  the 
wiud,  or  to  ply  io  windward.  A vessel  sailing  as  near  as  she 
can  to  the  point  from  whence  the  wind  blows,  is  said  to  be  close 
hauled  : most  ships  will  lie  within  about  six  points  of  the  wind, 
but  sloops  and  some  other  vessels  will  lie  much  nearer.  When 
a ship  sails  on  a wind,  (he  windward  tacks  are  always  hauled 
forwards  and  the  leeward  sheets  aft.  Tbe  starboard  tacks  are 
aboard  when  the  starboard  side  is  to  windward,  and  the  lar- 
board to  leeward  ; the  larboard  tacks  are  aboard  when  the  lar- 
board side  is  to  windward,  and  the  starboard  to  leeward.  In 
order  to  know  bow  near  the  wind  a ship  will  lie,  observe  the 
course  she  goes  on  each  tack,  when  she  is  close-hauled;  then 
half  the  number  of  points  between  tbe  two  courses  will  shew 
how  near  the  wind  that  ship  will  lie.  Tho  most  common  cases 
in  turning  to  windward  may  be  constructed  by  the  following 
precepts.  Having  drawn  the  meridian  and  parallel  of  latitude 
(or  east  and  west  line)  in  a circle  representing  the  horizon  of 
the  place,  mark  in  the  circumference  of  the  place  of  the  w ind  ; 
draw  the  rhumb  passing  through  tbe  place  bound  to,  and  lay 
thereon  tbe  distance  of  that  place  from  the  centre.  On  each 
sido  of  tho  wind,  lay  off  in  the  circumference  the  points  of  de- 
grees. shewing  bow  near  the  wind  the  ship  can  lie,  and  draw 
these  rhumbs  ; the  first  course  will  be  on  one  of  these  rhumbs, 
according  to  the  lack  the  ship  leads  with;  draw  a line  from 
the  place  bound  to,  parallel  to  the  other  rhumb,  and  meeting 
the  first,  and  this  will  shew  tbe  course  and  distance  on  the 
other  tack. 

M creator' t Sailing,  is  the  art  or  resolving  the  several  cases 
of  globular  sailing  by  plane  trigonometry,  with  the  ass i stance 
of  a table  of  meridional  parts,  or  of  logarithmic  tangents.  Me- 
ridional pans,  miles,  or  minutes,  are  the  parts  by  which  the  me- 
ridians in  a Mercator’s  Chart  increase,  as  the  parnllels  of  lati- 
tude decrease.  The  cosine  of  tbe  latitude  of  any  place  being 
equal  to  the  radius  or  semi-diameter  of  that  parallel ; therefore, 
in  the  true  sca-chart,  or  nautical  planisphere,  this  radius  being 
the  radius  of  tbe  equinoctial,  or  whole  sine  of  ninety  degrees, 
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the  meridional  parts  at  each  degree  of  latitude  must  increase 
as  the  secants  of  the  arch  contained  between  that  latitude  and 
the  equinoctial  decrease.  The  manner  of  working  with  the  me- 
ridional parts,  and  logarithmic  tangents,  will  appear  from  the 
two  following  cases. 

1.  Let  the  latitudes  of  two  places  be  given,  and  the  meridi- 
onal  difference  of  latitude  between  them  be  required.  By  the 
meridional  parts,  when  they  are  on  the  same  side  of  the  equa- 
tor, say  the  difference  ; when  on  different  sides,  the  sum  of  the 
tneridiona  parts  answering  to  each  latitude  will  give  the  me- 
ridional difference  of  latitude  required.  By  logarithmic  tan- 
gents, when  they  arc  on  the  same  side  of  the  equator,  say  the 
difference  of  the  logarithmic  tangents  ; when  on  different  sides, 
the  sum  of  the  logarithmic  co-tangents,  abating  the  index  of  the 
half  co  latitudes,  divided  by  12,(13,  will  give  the  me  rid  ioual  dif- 
ference of  longitude  required. 

2.  Let  the  latitude  of  one  place  and  the  meridional  difference 
of  latitude  between  that  and  another  place  be  given,  and  the 
latitude  of  the  other  place  be  required.  The  snm  of  the  meri- 
dional parts  of  the  given  latitude,  and  the  given  meridional  dif- 
ference of  latitude,  when  they  have  like  names,  found  in  the 
tabic  of  meridional  parts,  will  give  the  latitude  sought.  Or,  mul- 
tiply the  given  meridional  differences  of  latitude  by  12,68,  and 
in  the  former  case  subtract,  but  in  the  latter  case  add  the  pro- 
duct to  the  logarithmic  tangent  of  the  given  half  co-latitude, 
the  degrees  corresponding  to  the  tangent  of  the  remainder,  or 
of  the  sum,  being  doubled,  will  give  the  co-latitude  required. 

Circular,  or  (treat  Circle  Sailing,  is  tho  ait  of  finding  what 
places  a ship  must  go  through,  and  what  courses  to  steer,  so 
that  her  track  shall  be  in  the  arc  of  a great  circle,  or  nearly  so, 
passing  through  the  place  sailed  from,  and  that  bound  to.  This 
method  of  sailing  has  been  proposed,  because  the  shortest  dis- 
tance between  two  places  on  the  sphere  is  an  arc  of  a great 
circle  intercepted  between  them,  and  not  the  spiral  or  rhumb 
passing  through  them,  unless  that  rhumb  coincides  with  a great 
circle  which  can  only  he  on  a meridian  or  on  the  equator.  As 
the  solutions  of  the  cases  in  Mercator’s  sailing  arc  performed 
by  plane  triangles,  in  this  method  of  sailing  they  are  resolved 
by  the  means  of  spheric  triangles.  To  bring  sailing  to  certain 
rules,  M.  Kcnau  computes  the  force  of  the  water  against  the 
ship's  rudder,  stern,  and  side,  and  that  of  the  wind  against  her 
sails.  In  order  to  this,  he,  1.  considers  all  fluid  bodies,  as  the 
air,  water,  fitc.  as  composed  of  little  particles,  which  when  they 
act  upon  or  move  against  any  surface,  do  all  move  parallel  to 
one  another,  or  strike  against  the  surface  after  the  same  man- 
ner. 2.  That  the  motion  of  any  body,  with  regard  to  the  surface 
on  which  it  is  to  strike,  must  be  either  perpendicular,  parallel, 
or  oblique.  The  author  then  proceeds  to  illustrate  his  observa- 
tions with  several  examples.— Another  author  on  this  subject 
observes,  when  a ship  changes  her  state  of  rest  into  that  of 
motion,  as  in  advancing  oat  of  a harbour,  or  from  her  station  at 
anchor,  she  acquires  her  motion  very  gradually,  as  a body  which 
arrives  not  at  a certain  velocity  till  after  an  infinite  repetition 
of  the  action  of  its  weight.  The  first  impression  of  the  wind 
greatly  affects  the  velocity,  because  the  resistance  of  the  water 
might  destroy  it,  since  the  veloeity  being  but  small  at  first,  the 
resistance  of  the  water  which  depends  upon  it  will  be  very 
feeble,  but  as  the  ship  increases  her  motion  the  force  of  the 
wind  on  her  sails  will  be  diminished  ; whereas,  on  the  contrary, 
the  resistance  of  the  water  on  the  bow  will  accumulate  in  pro- 
portion to  the  velocity  with  which  the  vessel  advances.  Thus 
the  repetition  of  the  degrees  of  force  which  tho  action  of  the 
sails  adds  to  the  motion  of  the  ship,  is  perpetually  decreasing, 
while,  on  the  contrary,  the  new  degrees  added  to  the  effort  of 
resistance  on  the  bow,  are  always  augmenting.  The  velocity  is 
then  accelerated  in  proportion  as  the  quantity  added  is  greater 
than  that  which  is  subtracted : but  when  the  two  powers  be- 
come equal,  when  the  impression  of  the  wind  upon  the  sails  has 
lost  so  much  of  its  force  as  ouly  to  act  in  proportion  to  the 
opposite  impulse  of  resistance  on  the  bow.  the  ship  will  then 
acquire  do  additional  velocity,  but  continue  to  sail  with  a con- 
stant uniform  motion.  The  great  weight  of  the  ship  may  indeed 
prevent  her  from  acquiring  her  greatest  velocity,  but  when  she 
has  attained  it,  she  will  advance  by  her  own  intrinsic  motion, 
without  gaining  any  new  degree  of  velocity,  or  lessening  what 
she  has  acquired.  She  moves  then  by  her  own  proper  force, 


in  vacuo,  without  being  afterwards  subject  either  to  the  effort  of 
the  wind  on  the  sails,  or  to  the  resistance  of  the  water  on  ihe 
bow.  If  at  any  time  the  impulsion  of  the  water  on  the  bow 
should  destroy  any  part  of  tbo  velocity,  the  effort  of  the  wind 
on  the  sails  will  revive  it,  so  that  the  motion  will  continue  tho 
same.  It  mast,  however,  be  observed,  that  this  state  will  only 
subsist  when  these  two  powers  aet  upon  each  other  in  direct 
opposition,  otherwise  they  will  mutually  destroy  one  another. 
The  whole  theory  of  working  ships  depends  on  this  counter- 
action, and  the  perfect  equality  which  should  subsist  between 
the  effort  of  the  wind  and  the  impulsion  of  the  water. 

Order  of  Sailiko,  the  general  disposition  of  a fleet  of  ships 
when  proceeding  on  a voyage  or  an  expedition.  It  is  generally 
found  most  convenient  for  ships  of  war  to  be  formed  in  Ihrco 
parallel  lines  or  columns. 

SAIL-LOFT,  a large  apartment  in  dock-yards,  where  the  sails 
are  cut  out  and  made. 

SAILMAKER,  a subaltern  officer  on  board  ships  of  war, 
who,  with  his  mates,  has  the  care  of  repairing  or  altering  the 
sails,  according  to  the  captain’s  directions. 

SAILOR,  a person  trained  in  the  exercise  of  fixing  the  ma- 
chinery of  a ship,  and  managing  her  either  at  sea,  or  in  a road 
or  harbour. 

SAINTFOIN,  in  Agriculture,  a species  of  plant,  of  the  artifi- 
cial grass  kind,  frequently  raised  as  food  for  cattle,  both  green 
and  dried  : it  is  sometimes  called  holy-hay,  or  wholesome  bav, 
from  its  peculiar  nutritivw  qualities.  It  rises  in  the  stem  from 
one  to  two  feet  high,  and  has  tofts  of  red  flowers  from  three  to 
five  inches  in  length.  It  was  originally  brought  into  this  king- 
dom from  France,  or  the  Low  Countries. 

SAKER,  a name  formerly  used  for  a small  species  of  cannon, 
of  which  there  were  three  sorts. 

SAL  AMMONIAC,  in  Chemistry,  a salt  composed  of  muria- 
tic acid  and  ammonia,  or  the  volatile  alkali.  This  substance, 
highly  refined,  is  called  spirits  of  hartshorn. 

Sal  Ammoniac,  in  the  Materia  Mediea,  is  an  inodorous  salt, 
of  a bitterish,  acid,  and  cool  taste  ; persistent  in  the  air,  and 
not  easily  reduced  to  powder. 

SALACASE,  the  name  given  to  a bird  in  the  Philippine 
islands,  by  whose  flight  the  inhabitants  pretend  to  foretell  future 
events. 

SALAD  Herbs,  in  Gardening,  esculent  plants,  from  which 
salads  are  collected.  These  are  of  various  kinds,  and  are  now 
procured  at  all  seasons  of  the  year. 

SALAGRAMA,  a stone  found  in  the  river  Nepaol,  and  con- 
sidered by  many  sects  of  Hindoos  as  sacred,  and  containing 
something  mystical. 

SALAMANDER,  a name  given  to  several  species  of  lizards. 
Of  this  creature  many  strangely  fabulous  accounts  have  been 
published. 

SALARY,  a stipend  allowed  to  any  person,  in  consideration 
of  his  industry  and  services,  in  another  man’s  business. 

SALAYASIR,  a small  species  of  dock,  not  larger  than  a 
pigeon,  inhabiting  the  marshes  of  the  Philippine  islands.  It  is 
most  beautifully  coloured. 

SALE  of  Goods.  If  a man  agrees  for  the  purchase  of  goods, 
he  shall  pay  for  them  before  be  carries  them  away,  unless 
some  term  of  credit  is  expressly  agreed  upon  by  the  parties. 
If  a mao.  upon  the  sale  of  goods,  warrants  them  to  be  good, 
the  law  annexes  to  this  contract  a tacit  warranty,  that  if  they  he 
not  so,  he  shall  make  compensation  to  the  purchaser:  sorb 
warranty,  however,  must  be  on  the  sale.  But  if  tho  vender 
knew  the  goods  to  be  unsound,  and  has  used  any  art  to  disguise 
them,  or  if  in  any  respect  they  differ  from  what  he  represents 
them  to  be  to  the  purchaser,  he  will  be  answerable  for  their 
goodness,  though  no  general  warranty  will  extend  to  ihose  de- 
fects that  are  obvious  to  the  senses.  If  two  persons  come  to  a 
warehouse,  and  one  buys,  and  the  other,  to  procure  him  credit, 
promises  the  seller, 4*  If  be  do  not  pay  you,  I will ; ” this  is  a 
collateral  undertaking,  and  void  without  writing,  by  the  statutes 
of  frauds ; hut  if  he  say,"  Let  him  have  the  goods,  I will  be  your 
paymaster,"  Una  Is  an  absolute  undertaking  ns  for  himself,  and  he 
shall  be  intended  to  be  the  real  buyer,  and  the  other  to  act  only 
as  his  servant.  The  question  in  these  cases  is  always,  which 
party  was  originally  trusted  ? For  if  the  party  to  whom  the 
goods  are  delivered  was  ever  considered  responsible,  the  *n- 
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gngcmcnt  of  tlie  other  is  void,  unless  it  w in  writing ; after 
earnest  is  given,  the  vender  cannot  sell  the  goods  to  anoihor 
without  a default  in  the  vender,  and  therefore,  if  the  vendee 
does  not  come  and  pay,  and  take  the  goods,  the  vender  ought 
u>  give  him  notico  for  that  purpose : then  if  lie  does  not  come 
and  pay,  and  take  away  the  goods  in  convenient  lime,  the 
agreement  is  dissolved,  and  be  is  at  liberty  to  sell  them  to  any 
ether  person. 

SALEP,  or  Salop.  Set  Saco. 

SJALET,  in  War,  a light  covering  for  the  head,  anciently  worn 
by  the  light  horse.  It  was  little  more  than  a hare  cap,  but 
would  resist  a heavy  blow. 

SAL1  ANT,  in  Fortification,  projecting  ; as,  a saliant  angle. 

SALIC,  or  Salique  Law,  lex  calico,  an  ancient  and  funda- 
mental law  of  the  kingdom  of  France,  usually  supposed  to  have 
been  made  by  Pharamond,  or  at  least  by  Clovis,  in  virtue  of 
which  males  only  are  to  inherit.  The  ancient  Romans  allowed 
no  sovereign  women. 

SALIVA.  The  fluid  secreted  in  the  mouth,  which  flows  plenti- 
fully during  n repast,  is  known  by  the  name  of  saliva. 

SALIVATION,  in  Medicine,  a promoting  of  the  flux  of 
saliva  by  means  of  medicines,  chiefly  by  mercury. 

SALIX,  the  H'i/hur,  a genus  of  the  diandria  class  of  plants, 
and  in  the  natural  method  rankiug  under  the  60th  order  amcn- 
tac civ.  There  are  63  species. 

SALLYPORT,  a large  port  on  each  quarter  of  a fireship,  oat 
of  which  tho  officers  and  crew  make  their  escape  into  the  boats 
as  soon  as  the  train  is  fired.  , 

SALMO,  the  in  Nutural  History,  a genus  of  fishes 

of  the  order  abdominal'**.  Gmeiin  enumerates  fifty  five  species, 
and  Shaw  sixty-two,  of  which  we  shall  notice  the  following  : The 
common  salmon.  This  abounds  principally  in  the  northern 
seas,  which  it  quits  at  paiticulai  periods,  to  ascend  rivers  to  a 
very  considerable  height,  and  deposit  its  spawn  in  them.  In 
order  to  gain  the  favoaritn  spots  in  rivers  for  this  purpose,  which 
arc  sometimes  at  the  distance  of  several  hundred  miles  from 
tfic  ocean,  these  fishes  will  overcome  difficulties  of  surprising 
exteut,  stemming  the  most  rushing  currents,  and  leaping  with 
astonishing  activity  over  various  elevations.  It  is  related  that 
the  same  individual  fishes  will  return  to  the  same  spot  fora  suc- 
cession of  seasons  ; in  this  respect  exhibiting  preferences  simi. 
lar  to  those  of  birds  in  similar  circumstances. — The  common 
trout  is  found  in  almost  nil  (he  European  streams,  at  least  such 
as  are  cool  nud  dear.— The  red  char  is  about  a foot  long,  very 
similar  in  form  to  the  common  salmon,  hut  more  slender.  It 
abounds  in  the  rivers  of  Siberia,  and  the  lakes  of  Germany  ; and 
in  this  country,  in  the  lakes  of  Cumberland  and  Westmoreland. 
It  is  considered  as  one  of  the  highest  delicacies,  and  has  the 
most  brilliant  colours  and  finest  flavour,  when  inhabiting  the 
coldest  waters.— The  smelt  is  about  seven  inches  long,  highly 
elegant,  of  a tapering  form,  and  semi-transparent  appearance. 
— The  Greenland  salmon.  These  abound  ofT  the  coast  of  Green- 
land, where  they  arc  taken  in  vast  quantities  and  dried,  not  only 
for  the  use  of  mini  but  of  cattle,  for  which  they  constitute  a va- 
luable food  iu  winter.  It  is  about  the  size  of  a smelt. — The 
grayling  is  about  a foot  and  a half  long,  and  abounds  in  the 
mountainous  rivers  in  Europe  and  Asia.  It  icsentblcs  the  trout 
in  form.  In  some  of  the  rivers  of  England,  it  is  found  in  great 
perfection. 

SALON,  or  Saloon,  in  Architecture,  a very  lofty  spacious 
ball,  vaulted  at  top,  and  sometimes  comprehending  two  stories 
or  ranges  of  windows. 

SALSOLA.  saltwort,  kali,  fee.  a genus  of  (be  class  and  order 
pentandria  digynia,  and  in  the  natural  method  raukiug  under  the 
12th  order,  holoracca*.  The  species  are  thirty-one.  This  plant 
when  burnt  produces  barilla. 

SALT,  Common.  The  preparation  of  that  kind  of  salt  which 
is  used  for  culinary  and  economical  purposes  (muriate  of  soda) 
depends  upon  the  well-kuown  fact,  that  the  salt  contained  in 
the  sea  water  or  brine  springs,  being  a fixed  body,  will  not  rise 
with  the  vapour  of  the  water.  All  therefore  that  is  wanted  is 
to  expose  any  water  containing  salt  to  evaporation. 

Svlt  Marsh,  such  pasture  lands  as  lie  near  the  sea,  and  are 
sometime*  overflowed  with  the  tides. 

SALTPETRE.  See  Nitre. 

SALTPITS,  reservoirs  on  a coast,  to  contain  sea-water  for 
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the  purpose*  of  making  salt.  The  saline**  of  the  sea.  lake*, 
&c.  is  a thing  that  has  long  puzzled  and  perplexed  philosopher* 
to  account  for.  The  honourable  Mr.  Iloylo  believes  it  to  be 
supplied  not  only  from  rocks  and  masses  of  salt,  which  at  the 
beginning  were,  or  in  some  countries  may  yet  be  found,  either 
at  the  bottom  of  the  sea,  or  at  the  sides,  where  the  water  can 
reach  them,  but  also  from  the  salt  which  the  rivers,  rains,  and 
other  waters,  dissolve  in  their  passage  through  divers  parts  of 
the  earth,  and  at  length  carry  with  them  Into  the  sea.  Bnffon, 
and  most  modern  philosophers,  acquiesce  in  this  opinion. 

SALTS,  in  Chemistry,  are  all  the  rrystallizable  acid?,  or 
alkalies,  or  earths,  or  combination  of  acids  with  alkalies,  earths, 
or  metallic  oxides. 

SALUTATION,  the  act  or  ceremony  of  saluting,  greeting, 
or  paying  respect  or  reverence  to  any  one.  In  their  modes  of 
salutation,  most  nations  have  something  peculiar- 

SALUTE,  a testimony  of  respect  or  of  homage  rendered  by 
the  ships  of  one  nation  to  tho*e  of  another,  or  by  ship.*  of  the 
same  nation  to  a superior  or  an  equal.  This  ceremony  is  va- 
riously performed,  according  to  the  circumstances,  rank,  or 
situation  of  the  parties:  it  ennsists  in  firing  a certain  number 
of  cannon  or  volley  s of  small  arm*,  in  striking  the  rolours  or 
topsails,  or  in  three  general  shouts  of  the  whole  ship’s  crew 
mounted  upon  the  yards  and  rigging  for  that  purpose. 

Salute,  tho  principal  regulations  with  regard  to  salutes  in 
the  royal  navy  arc  as  follow : — When  a flag-officer  salute*  the 
admiral  and  commandcr-in-chief  of  the  fleet,  he  is  to  give  him 
fifteen  guns  ; but  when  captains  salute  him,  they  are  to  give 
him  seventeen  guns  : the  admiral  nr  commander- in-chief  of  the 
fleet,  is  to  return  two  guns  less  to  flag-officers,  and  four  le*s  to 
; captains.  Flag-officers  saluting  their  superior  or  senior  officer, 
arc  to  give  him  thirteen  guns.  Flag-officers  arc  to  return  an 
equal  number  of  guns  to  flag-officers  bearing  their  flags  on  the 
same  mast,  and  two  guns  less  to  the  rest,  a*  also  to  captains. 
When  a captain  salute*  an  admiral  of  the  white  nr  blue,  be  U 
to  give  him  fifteen  guns  ; but  to  vice  and  rear  admirals,  thirteen 
guns.  When  a flag-officer  is  saluted  by  two  or  more  of  his 
majesty’s  ships,  lie  is  not  to  return  the  salute  till  all  have 
finished,  and  then  to  do  it  with  such  a reasonable  number  of 
gun*  as  he  shall  judge  proper.  Iu  case  of  the  meeting  of  two 
squadrons,  the  two  chiefs  only  arc  to  exchange  salutes.  And 
if  single  ships  meet  a squadron  consisting  of  more  than  one  flag, 
the  principal  flag  only  is  to  be  saluted.  No  salutes  shall  he 
repealed  l»v  the  same  ships,  unless  ihere  hat  been  a separation 
of  six  month*  at  least.  None  of  hi*  majesty’s  ships  of  war, 
commanded  only  by  captains,  shall  give  or  receive  salute*  from 
one  another  in  whatsoever  part  of  the  world  they  meet.  A flag- 
officer,  commanding  in  chief,  shall  be  saluted  upon  his  first 
hoisting  his  flag,  by  all  the  ships  present,  with  such  a number 
of  guns  as  is  allowed  by  the  first,  third,  or  fifth  articles.  When 
any  of  bis  majesty’s  ships  shall  meet  with  any  ship  or  ships 
belonging  to  any  foreign  prince  or  state,  within  bis  majesty's 
sen*,  (which  extend  to  Cape  Finisterre.)  it  is  expected  that  the 
said  foreign  ships  do  strike  their  topsail,  aud  take  in  their  flag, 
in  acknowledgment  of  his  majesty’s  sovereignty  in  those  seas: 
and  if  any  shall  refuse,  or  offer  to  resist,  it  is  enjoined  to  all 
flag-officers  and  commanders,  to  use  their  utmost  endeavours  to 
con, pel  them  thereto,  and  not  suffer  any  dishonour  to  he  done 
to  hi*  majesty.  And  if  any  of  his  majesty’s  subjects  shall  so 
much  forget  their  duty,  as  to  ouiit  striking  their  topsail  in  pass- 
ing by  his  majesty's  ships,  the  name  of  the  ship  and  master, 
and  frum  whence,  and  whither  bound,  together  with  affidavits 
of  the  facts,  arc  to  he  sent  op  to  the  secretary  of  the  admiralty, 
in  order  to  their  being  proceeded  against  in  the  admiralty  court. 
And  it  is  to  be  observed,  that  in  hi*  majesty’s  seas,  his  majesty’s 
ships  are  in  no  ways  to  strike  to  any  ; and  that  in  no  other  parts, 
no  ship  of  his  majesty  is  to  strike  her  flag  or  topsail  to  any 
foreigner,  unless  such  foreign  ship  shall  have  first  struck,  or  at 
the  same  time  strike  her  flag  or  topsail,  to  his  majesty’s  ship. 
The  llag-oflicers  and  commanders  of  his  majesty  ’s  ships  are  to 
be  careful  to  maintain  his  majesty’s  honour,  upon  all  occasions, 
giving  protection  to  his  subjects,  and  endeavouring,  what  in 
them  lies,  to  secure  and  encourage  them  in  their  lawful  com- 
merce ; and  they  are  not  to  injure,  in  any  manner,  the  subjects 
of  his  majesty ’s  friends  and  allies.  If  a foreign  admiral  meets 
with  anv  of  his  majesty’s  ships  and  salutes  them,  he  shall  re- 
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reive  gun  for  sun.  If  he  lie  a vice-ndmlral,  the  admiral  shall 
answer  with  iwu  gutut  less.  If  a rear-admiral,  the  admiral  and 
vice-admiral  shall  return  two  less;  hut  if  the  ship  be  coin- 
tn -Milled  by  a captain  ouly,  the  flag-officers  shall  give  two  puns 
|M8,  and  captains  an  equal  number.  When  any  of  his  majesty’s 
ships  come  to  an  anchor  in  a foreign  port  or  road,  within  can- 
non-shot of  its  forts,  the  captain  may  salute  the  place  with  such 
a number  of  guns  as  have  been  customary,  upon  good  assurance 
of  having  the  like  number  returned,  but  not  otherwise,  But  if 
the  ship  bears  a flag,  the  flag-officer  shall  find  carefully  inform 
himself  how  flags  of  like  rank  belonging  toother  crowned  heads 
have  given  or  returned  salutes,  and  to  insist  upon  the  same 
terms  of  respect.  It  is  allowed  to  the  commanders  of  his 
majesty's  ship*  in  foreign  parts,  to  salute  the  persons  of  any 
admirals,  commanders-in-chief,  or  caplnins  of  ships  of  war  of 
foreign  nations,  of  foreign  noblemen,  or  strangers  of  quality  ; 
as  also  the  factories  of  the  king’s  subjects,  coming  on  hoard  to 
visit  the  ship ; and  the  number  of  guus  is  left  to  the  commander, 
as  shall  be  suitable  to  the  occasion  and  the  quality  of  the  per 
sons  visiting;  but  he  Is  nevertheless  to  remain  accountable  for 
any  caress  iu  the  abuse  of  this  liberty.  If  the  ship  visited  be  in 
company  with  other  ships  of  war,  the  captain  is  not  to  make  u«c 
of  the  civilities  allowed  in  the  preceding  articles,  but  with  leave 
and  consent  of  the  commander  in-chief,  or  the  senior  captain. 
Merchant-ships,  whether  foreigners  or  belonging  to  bis  majesty '» 
subjects,  saluting  the  admiral  of  the  fleet,  shall  be  answered  by 
six  guns  less  ; when  they  salute  any  other  Hag-ships,  they  shall 
be  answered  by  four  guns  less ; and  if  they  salute  men-of-war 
commanded  by  captains,  they  shall  be  answered  by  two  guns 
leas.  If  several  merchant-ships  salute  in  company,  no  return 
is  to  be  made  till  all  have  finished,  and  then  by  such  a number 
of  guns  as  shall  be  thought  proper  ; but  though  the  merebaut- 
ships  should  answer,  there  shall  lie  no  second  return.  None  of 
his  majesty's  ships  of  war  shall  salute  any  of  his  majesty’s 
forts  or  castles  in  Great  Uritain  or  Ireland,  on  any  pretence 
whatsoever. 

SALVAGE,  a third  part  of  the  value  of  any  thing  reco- 
vered from  the  enemy,  after  having  remained  in  his  possession 
twenty-four  hours,  or  of  any  thing  dragged  up  from  the  bottom 
of  the  sea. 

Salvage- Money,  is  a reward  allowed  by  the  civil  and  statute 
law,  for  the  saving  of  ships  or  goods  from  the  danger  of  the 
sea,*  pirates,  or  enemies.  When  any  ship  is  in  danger  of  being 
stranded  or  driven  on  shore,  justices  of  the  peace  are  lo  com- 
mand the  constables  to  assemble  as  many  persons  ns  are 
necessary  to  preserve  it;  and,  on  its  being  preserved  by  their 
means,  the  persons  assisting  therein  shall,  iu  thirty  days  after, 
be  paid  a reasonable  reward  for  the  salvage, otherwise  the  ship 
or  goods  shall  remain  in  the  custody  of  the  officers  of  the  cus- 
tom* as  a security  for  the  same. 

SALVER,  a flat  dish,  commonly  of  silver  or  other  precious 
metai.  used  to  set  glasses  on  to  serve  wine  and  other  liquors. 

SALVIA,  Saoe.  a genus  of  the  monogynia  order,  in  the  dygi- 
nia  class  of  plants,  ami  in  the  natural  method  ranking  under 
the  42d  order,  verlicillaLe.  There  arc  79  species. 

SALVING  Shelf,  in  rural  economy,  the  dressing  of  them 
with  tar  and  grease,  against  the  scab  and  other  diseases. 

SAMARITANS,  an  ancient  sect  among  the  Jews,  still  sub- 
sisting in  some  parts  of  tho  Levant,  under  the  same  name. 

SAMARRA,  a garment  worn  by  heretics  condemned  by  the 
Inquisition  to  be  burned.  It  is  a kind  of  frock  made  of  sack- 
cloth, of  a saffron  colour,  and  painted  with  flames  pointing 
downwards.  Sometimes  the  unhappy  victim’s  picture  is  drawn 
on  it.  with  devils  dragging  him  to  perdition. 

8AMBUCUS,  Elder,  a genus  of  the  trigynia  order,  in  the 
pentandna  class  of  plants,  and  in  the  natural  method  ranking 
under  the  43d  order,  dumosse.  The  species  are  only  five. 

SAMI  A TERRA,  in  the  Materia  Medica,  an  earth  of  the 
merl  kind,  found  in  the  island  of  Samos,  and  much  used  both  in 
medicine,  and  in  the  pottery  of  the  ancients. 

8AM1EL,  the  Arabian  name  of  a hot  wind  peculiar  to  the 
desert  of  Arabia. 

SAMP,  a name  given  in  some  parts  of  America  to  a sort  of 
bread,  made  of  maize  or  Indian  corn.  It  has  been  said,  that 
those  who  feed  on  this  sort  of  bread  arc  never  subject  to  the 
Stone,  and  that  they  also  escape  many  oilier  disorders. 


8 AM  PHI  RE,  a Sea  Weed,  found  on  land  in  the  vicinity  of 
the  sea  shore,  and  which  is  troublesome  and  difficult  to 
extirpate. 

Samphire,  for  pickling,  is  a herb  generally  found  growing 
on  cliff's  near  the  sea.  The  vicinity  of  Dover  is  supposed  to 
produce  some  of  the  best. 

SAMPLE,  of  grain,  seed,  merchandise,  Ac  is  a small  portion 
of  any  such  articles  as  are  lo  be  sold,  taken  to  market,  or  other 
places,  for  inspection,  and  as  a specimen  of  the  quality  of  the 
whole.  The  sample  should  never  be  superior  to  the  aggregate 
which  it  represents. 

SAMSON'S  POST,  a sort  of  pillar  erected  in  a ships  hold, 
between  the  lower  deck  and  the  keelson,  under  the  edge  of  a 
hatchway,  and  furnished  with  several  notches  which  serve  as 
steps  to  ascend  or  descend.  This  post,  being  firmly  driven  into 
its  place,  not  only  serves  to  support  the  beam  and  fortify  the 
vessel  in  that  place,  but  also  to  prevent  the  cargo,  or  materials 
contained  in  the  hold,  from  shifting  to  the  opposite  side  by  the 
rolling  of  the  ship  in  a turbulent  and  heavy  sea. 

Samson's  Post,  is  also  the  name  of  a strong  piece  of  timber 
used  on  board  ships  of  war.  which  being  placed  in  a sloping 
position,  with  the  upper  end  resting  against  a beam,  serves,  by 
means  of  a single  block  lashed  near  its  middle,  to  form  a return 
for  a tackle-fall,  and  therefore  affords  space  for  a greater  num- 
ber of  hands  to  clap  on. 

SANATADOS,  a name  given  by  the  natives  of  Sicily  to  the 
spongy  excrescence  found  on  the  stalk  of  the  dog-rose.  This, 
dried,  and  reduced  to  a powder,  they  use  as  an  antidote 
against  the  effects  of  venomous  bites.  When  a viper  has 
inflicted  a wound,  the  place  having  been  scarified,  is  sprinkled 
over  with  this  powder,  and  large  doses  are  taken  internally  in 
strong  wine.  Softened  into  a poultice  with  oil,  it  is  said  to  be 
efficacious  iu  the  bite  of  u mad  dog;  the  powder,  mixed  with 
broth  or  weak  fluids,  being  at  the  same  time  taken  internally. 
In  favour  of  this  specific,  the  opinion  is  very  old.  Pliny  says 
ihut  the  mot  of  the  wild  lose,  from  the  stalk  of  which  ibis  sub- 
stance grows,  was  revealed  in  a dream,  for  the  caring  of  this 
dreadful  malady.  The  application  is  at  least  worth  trying,  the 
substance  being  very  common,  and  to  be  procured  without 
expense  or  difficulty 

SANCTUARY,  among  the  Jews,  was  the  holiest  and  most 
retired  place  in  the  temple,  in  which  was  preserved  the  ark 
of  the  covenant,  and  into  which  no  one  was  permitted  to 
enter,  exc  apt  the  high  priest,  and  lie  only  once  a year. 

Sanctuary,  in  our  ancient  customs,  denotes  an  asylum  or 
place,  privileged  by  the  prince*,  for  the  security  of  persons 
guilty  of  capital  offences. 

SAND,  in  Natural  History,  a genus  of  fossils,  of  great  use 
in  the  glass  manufacture : the  white  writing  sand  being  em- 
ployed lor  making  the  white  glass,  and  a coarse  greenish  look- 
ing sand  fo.*  the  green  glass.  In  agiiculturc  it  seems  to  be  ibe 
office  of  sand  to  make  unetuous  earths  fertile,  and  fit  to  support 
vegetables.  Ac.  See  Husbandry 

Sard  Bays,  in  the  art  of  War.  are  bags  filled  with  earth  or 
sand,  holding  each  about  a cubic  foot , their  use  is  to  raise  pa- 
rapets in  baste,  or  lo  repair  what  is  beaten  down. 

Sand  Flood,  a terrible  mischief  incident  to  the  lands  of  Suf- 
folk, and  some  other  parts  of  Englaml ; which  are  frequently 
covered  with  vast  quantities  of  sand,  rolling  in  upon  them  like 
a deluge  of  water  from  sandy  hills  in  their  neighbourhood. 
The  flowing  of  sand,  though  far  from  heing  so  tremendous 
and  hurtful  ns  in  Arabia,  is  of  very  had  consequences  in  this 
country,  as  many  valuable  pieces  of  sand  has  thus  been  entirely 
lost.  The  best  mode  of  stopping  these  ravages  is  to  plant  tire 
artindo  arenaria,  and  other  plants  which  take  firm  root  in  tho 
sand. 

SAN  DAL.  a rich  kind  of  slipper,  made  of  gold,  silk,  or  other 
precious  stuff,  and  w orn  rhiefly  by  the  Greek  and  Roman  ladies. 
It  consisted  of  a sore,  having  an  opening  at  one  extremity  to 
embrace  the  ancle,  hut  leaving  the  upper  part  of  the  foot  bare. 
Sandals  are  still  worn  in  many  countries, under  many  variations. 

Sandal  Wood,  a beautifully  coloured  wood,  hard,  and  fra- 
grant in  smell.  It  grows  chiefly  in  India,  ami  is  valued  for  its 
medicinal  virturs.  and  for  inlaying  in  cabinet  work. 

SANDARACH,  in  Natural  History,  a very  beautiful  native 
fossil. 
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Candaiuch  Gum,  a resinous  juice,  which  exudes  from  the 
trucks  and  thick  branches  of  several  kinds  of  juniper,  in 
warm  climates,  and  particularly  on  the  coast  of  Africa,  from 
incisions  made  in  the  bark.  It  has  a light  agreeable  smell,  and 
is  sometimes  used  medicinally,  bat  more  generally  in  making 
varnishes. 

SANDERLING,  a small  sprightly  bird,  found  chiefly  on  the 
sea  coasts.  They  arc  numerous  on  the  shores  of  Cornwall. 

SAN  DIVER,  a whitish  salt,  continually  cast  up  from  the 
metal,  as  it  is  called,  whereof  glass  is  made  ; and  swimming  on 
its  surface,  i>  skimmed  o(T. 

SANDSTONE,  in  Mineralogy,  is  essentially  composed  of 
grains  or  particles  of  sand,  either  united  by  a mixture  w ub  oilier 
mineral  substances,  or  adhering  without  any  visible  cement. 
The  grains  of  sandstones  arc  generally  quartz,  sometimes  inlcr- 
mixrd  with  felspar  or  slate. 

SANGUIFICATION,  in  Physiology,  the  conversion  into 
blood  of  the  materials  which  supply  the  losses  experienced  by 
that  fluid  in  nutrition,  growth,  secretion,  and  the  other  vital 
processes  to  which  it  is  subservient. 

SANGUINARIA,  in  Botany,  a name  suggested  by  the  blood- 
coloured  juice  of  the  plant.  Others,  however,  have  derived  (he 
name  from  its  eflicacy  in  stopping  hemorrhages. 

SANGUINE,  warm, bold,  brisk,  daring. abounding  in  blood. 

Sanguine  Stone,  a kind  of  jasper,  brought  from  New  Spain, 
of  a dark  brown  colour,  marked  with  spots  of  a blood-red.  It  is 
sometimes  called  blood-stone  from  its  supposed  virtue  to  stanch 
blood,  cither  when  applied  to  the  affected  part,  having  been 
lirst  dipped  in  water,  or  by  the  patient  grasping  it  in  bis  hand. 

SANHEDRIM,  among  the  ancient  Jews,  the  supreme  coun- 
cil court,  or  court  of  judicature,  in  which  were  despatched  all 
great  affairs  both  of  religion  and  civil  policy. 

SAN1D1UM,  in  Natural  History,  a genus  of  fossils  in  the 
class  of  the  selenitse. 

SANIES,  in  Medicine,  a serous  putrid  matter,  issuing  from 
wounds  ; it  differs  from  pus,  which  is  thicker  and  white. 

S AN  QUA,  in  Botany,  a shrub  nearly  resembling  tea,  and 
fmnd  in  Japan.  Its  leaves,  when  dried,  yield  a fragrant  smell. 
The  Japanese  females  use  the  decoction  for  washing  (heir  hair. 
Thunbcrg  says,  the  leaves  are  sometimes  mixed  with  tea,  to 
inrrease  its  odour. 

SANTEO.  in  Botany,  a name  given  by  the  people  of  Guinea 
to  an  herb,  which  being  boiled  in  water,  communicates  a virtue 
to  the  fluid,  that  cures  diseases  in  the  eyes  when  washed  with  it. 

SAP.  The  sap  of  plants,  in  general,  is  very  compound  la  its 
nature  ; and  contains  most  saccharine,  mucilaginous,  and  albu- 
minous matter  in  the  alburum;  and  most  tannin  and  extract  in 
the  bark.  Tbo  cambium,  which  is  the  mucilaginous  fluid  found 
in  trees  between  the  wood  and  the  bark,  and  which  is  essential 
to  the  formation  of  new  parts,  seems  to  be  derived  from  these 
two  kinds  of  sap;  and  probably  is  a combination  of  the  muci- 
laginous and  albuminous  matter  of  one  with  the  astringent  mat- 
ter of  the  other,  in  a state  fitted  to  become  organized  by  the 
separation  of  its  watery  parts. 

N AP,  or  Sapp,  in  the  art  of  War,  is  the  digging  deep  under 
the  earth  of  the  glacis,  in  order  to  open  a covered  passage  into 
the  mont. 

-Colours,  a name  given  to  various  expressed  juices  of  a 
viscid  nature,  which  arc  inspissated  by  slow  evaporation  for 
the  use  of  painters  ; as  sapgreen,  gamboge,  &c. 

8 APAN  ARI  A.  a name  given  to  several  plants,  because  the 
leaves  bring  bruised  yields  a substance  producing  a lather  like 
soap. 

SAPPHIRE.  Telesia  of  Hany  and  corundum  of  Bonrnon.  A 
valuable  mincral*of  a beautiful  blue  or  red  colour,  sometimes 
white,  green,  and  yellow.  After  the  diamond  it  is  the  hardest 
substance  in  nature.  The  constituents  of  the  blue  sapphiie, 
according  to  Klaproth,  are  02*6  alumina,  0 .0  lime,  and  oxide  of 
iron. 

SAPTNDUS.  or  Indian  Soap,  the  acrid  rind  of  the  frnit 
serving  instead  of  soap,  but  not  witliout  hazard  of  injuring  the 
texture  of  the  cloth. 

8APONACBA  TERRA,  is  a kind  of  native  alkali,  of  the 
nitre  found  on  the  surface  of  the  earth,  mixed  with  dirt,  &c.  in 
the  vicinity  of  Smyrna;  and  hence  sometimes  called  Smyrna 
earth.  It  boils  up  apparently  out  of  the  ground,  and  preseuts 


itself  as  a fine  whitish  salt.  With  other  ingredients  it  is  made 
into  soap,  and  applied  to  other  purposes. 

SARA  BA  SDK,  a dance  said  to  be  originally  derived  from 
the  Saracens.  The  tunc  of  the  sarabande  is  both  expressive 
and  majestic. 

SARCASM,  in  Rhetoric,  a keen  bitter  expression,  which  baa 
the  true  point  of  satire,  by  which  the  orator  scoffs  and  insof tsi 
his  enemy ; such  was  that  of  the  Jews  to  our  Saviour,  “ He  saved 
others,  himself  he  cannot  save." 

SARCOCOLL,  a vegetable  substance  intermediate  between 
sugar  and  gum,  partaking  in  some  measure  of  the  properties  of 
each,  but  ecitainly  approaching  nearer  to  sugar  than  to  gum. 

SARCOPHAGUS,  a sort  of  stone  coffin  or  grave,  in  which  the 
ancients  interred  those  whom  they  did  not  burn.  The  stone  of 
which  theso  receptacles  were  originally  made,  resembled  a 
reddish  pumice-stone.  It  had  a saltish  taste,  and  was  repotted 
to  decompose  every  portion  of  the  body,  excepting  the  teeth,  in 
about  forty  days. 

SARDACHATES,  a species  of  agate,  frequently  found  on 
the  margins  of  rivers  in  the  East  Indies. 

SARDIAN,  a precious  stone,  of  a Mood  colour,  semitrans- 
parent, and  sometimes  called  cornelian. 

SARDOA,  a poisonous  plant,  which  grows  plentifully  in 
Sardinia, sometimes  called  water  crowfoot. 

SARDONYX,  a precious  stone  consisting  of  a mixture  of 
the  chalcedony  and  carnclian,  sometimes  in  strata,  but  at 
other  times  blended  together. 

SARISSA,  a long  spear  used  by  the  Macedonians. 

SARON,  in  Greek  Mythology,  the  particular  god  that  pro- 
sided  over  sailors. 

SAROS.  a period  of  223  lunar  months. 

S VRPLAR  of  Wool,  a quantity  of  wool,  c riled  sometimes  a 
pocket,  or  half  sack.  A sack  contains  eighty  tods,  a tod  two 
stones,  and  a stone  fourteen  pounds. 

SARRAS1N,  in  Fortification,  a kind  of  portcullis,  otherwise 
called  a herse,  hung  with  ropes  over  the  gates  of  a town  or 
fortress,  and  let  fall  in  case  of  a surprise. 

SARSAPARILLA,  in  Pharmacy  the  root  of  the  roach  smilax 
of  Peru,  consisting  of  a great  number  of  long  strings  hanging 
from  one  head;  these  long  roots,  the  only  parts  made  use  of, 
are  about  the  thickness  of  a goose  quill,  or  thicker.  Ilrxiblc.  and 
composed  of  fibres  running  their  whole  length;  they  have  a 
bitterish,  but  not  ungrateful  taste,  and  no  smell ; ami  as  to  their 
medicinal  virtues,  they  aro  sudorific  and  attenuant,  and  should 
be  given  in  decoction,  or  by  way  of  diet-drink. 

SASHES,  in  Military  language,  are  badges  of  distinction 
worn  by  officers,  either  over  the  shoulders  or  round  the  waist. 
They  are  made  of  crimson  silk. 

SASSAFRAS,  in  Pharmacy,  the  wood  of  an  American  tree 
of  fhe  laurel  kind,  imported  in  large  straight  blocks;  it  is  said  to 
be  warm,  aperient,  and  corroborant;  and  is  frequently  employ- 
ed, with  good  success,  for  purifying  the  blood,  for  which  purpose 
an  infusion,  in  the  way  of  ten,  is  a very  pleasant  drink  ; its  oil  is 
very  fragrant,  and  possesses  most  of  the  virtues  of  the  wood. 

SASSOLIN,  in  Mineralogy,  concrete  native  bnracic  acid,  so 
called  from  being  found  on  the  banks  of  a hot  spring  at  Sajso, 
in  Italy. 

SATELLITIAN  Machine,  a machine  by  which  the  motions 
of  the  satellites,  or  secondary  planets,  are  produced  by  wheel 
work,  in  the  same  way  that  the  motions  of  the  primaries  are 
effected  by  a planetarium.  Several  such  machines  have  been 
invented. 

SATELLITE,  a secondary  planet  moving  round  another 
planet,  as  the  moon  round  the  earth. 

SATIN  Spar,  fibrous  limestone. 

SATIN,  a kind  of  silken  stuff,  very  smooth  and  shining.  The 
woof  is  coarse,  and  hidden  underneath  the  warp,  which  is  fine, 
and  stands  out,  and  on  this  depends  its  gloss  and  beauty,  which 
give  its  value  and  price.  The  finest  satins  are  said  to  be  at 
Florence  and  Genoa.  Chinese  satins,  richly  embroidered,  w ere 
once  in  high  estimation,  but  our  own  manufacture*  are  at  pre- 
sent equal  in  most  respects  to  the  foreign.  The  colours  and 
flowers  are  various,  and  the  price  is  regulated  accordingly. 

SATIRE,  any  discourse  in  which  a person  is  reprehended  ; 
hut  more  particularly  a poem  in  which  the  follies  and  vices  of 
persons  are  wittHy  exposed  in  order  to  tbeir  reformation. 
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SATISFACTION,  in  Law,  a recompense  made  for  an  injury 
done,  or  the  payment  of  money  due  on  bond,  judgment,  or  bill. 

SATRAPA*  or  Satmpbi,  in  Persian  Antiquity  denotes  an 
admiral,  but  more  commonly  the  governor  of  a province. 

SATURATION.  Some  substances  unite  in  all  proportions. 
Such,  for  example,  as  acids  in  general,  and  some  other  salts 
with  mater;  and  many  of  the  metals  with  each  other.  But  there 
arc  likewise  many  substances  which  cannot  be  dissolved  in  a 
fluid,  at  a settled  temperature,  in  any  quantity  beyond  a certain 
proportion.  Thus  water  will  dissolve  only  about  onc-tliird  of 
its  weight  of  common  salt,  and,  if  more  be  added,  it  will  remain 
solid.  A lluid  which  bolds  in  solution  as  much  of  any  substance 
as  it  can  dissolve,  is  said  to  be  saturated  with  it.  Hut  satu- 
ration with  one  substance  docs  not  deprive  the  fluid  of  its 
power  of  acting  on  and  dissolving  some  other  bodies,  and  in 
many  cases  it  increases  this  power.  For  example,  water  satu- 
rated with  salt  will  dissolve  sugar;  and  water  saturated  with 
carbonic  acid  will  dissolve  it  on,  though  without  this  addition 
its  action  on  this  metal  is  scarcely  perceptible.  The  word 
saturation  is  likewise  used  in  another  sense  by  chemists  ; the 
union  of  tu  o principles  produces  a body,  the  properties  of  w hich 
differ  from  those  of  its  component  parts,  but  resemble  those  of 
the  predominating  principle.  When  the  principles  are  in  such 
proportion  that  neither  predominates,  they  are  said  to  be  satu- 
rated with  each  other  ; but  if  otherwise,  the  more  predominant 
principle  is  said  to  be  sub-saturated  or  under-saturated,  and 
the  oilier  super-saturated  or  over-saturated. 

SATURN.  See  Astronomy. 

SATURNALIA,  feasts  celebrated  among  the  Romans,  in 
honour  of  Saturu,  in  which  riot  and  debauchery  prevailed 
among  all  ranks.  M.  Daricr  observes,  that  the  Saturnalia 
were  not  merely  lo  honour  Saturn,  but  to  keep  in  remembrance 
the  golden  age,  when  nil  mankind  were  on  a level. 

SATYR,  in  Mythology,  a fabulous  kind  of  demigod,  who, 
with  the  fawns  and  sylvan*.  presided  over  groves  and  forests, 
under  the  direction  of  Pan. 

SAUCER  or  a C \ pst an,  is  a socket  of  iron  let  into  a wooden 
stock  or  standard,  called  the  step,  resting  upon  and  bolted  to 
the  beams.  Its  use  is  to  receive  the  spindle  or  foot  on  which 
the  capstan  rests  and  turns  round. 

SAUCISSE,  in  the  Military  art,  is  a long  train  of  powder 
sewed  up  in  a roll  of  pitched  cloth  or  leather,  serving  to  set  fire 
to  mines.  To  every  mine  there  are  generally  two.  (hat  if  one 
fail,  the  other  may  take  effect.  Their  length  is  determined  by 
circumatancea. 

Sircissos,  in  Fortification,  a kind  of  faggot  made  of  thick 
brnnchcs  of  trees,  bound  together,  lo  cover  the  men  while  ex- 
posed to  the  enemy's  fire,  when  on  some  hazardous  employment. 
It  is  also  used  to'  repair  breaches,  stop  passages,  and  make 
traverses  over  wet  ditches. 

RAVINE.  Set  J I’M  p EH. 

SAVIOUR,  Order  St.  a religious  order  in  the  Romish  church, 
founded  by  St.  Bridget,  about  the  year  1345 ; and  so  called  from 
its  being  pretended  that  our  Saviour  himself  dictated  to  the 
foundress  its  constitutions  and  rules. 

SAVORY,  in  Botany,  a plant,  of  which  (he  leaves  arc  warm 
aromatic,  of  a grateful  smell,  and  pungent  to  the  taste.  There 
are  two  kinds,  the  winter  nn<l  summer  savory. 

SAW.  an  instrument  which  serves  to  cot  into  pieces  several 
solid  matters : as  wood,  stone,  ivory.  See. 

SAW  MILLS,  constructed  for  the  purpose  of  sawing  either 
timber  or  stone,  arc  moved  by  animals,  by  water,  by  wind  or,  : 
by  steam.  They  may  be  divided  into  two  kinds  : 1st,  those  by 
which  the  motion  of  the  saw  is  reciprocating;  and  2dly,  those 
in. which  tho  saws  have  a rotatory  motion.  Reciprocating  saw 
mills  for  cutting  timber,  and  moved  by  water,  do  not  exhibit 
much  variety  in  their  construction.  Fig.  1,  in  the  plate  shews  the 
sectional  elevation  of  a saw  mill  taken  from  Gray's  Experien- 
ced Millwright.  A A tho  shaft  or  axle,  upon  which  is  fixed  the 
wheel  B B,  of  17%  or  18  feet  diameter,  containing  40  buckets  to 
receive  the  water  which  impels  it  ronnd.  C C a wheel  fixed 
upon  the  same  shaft  containing  90  teeth,  to  drive  the  pinion  No. 
2.  having  2*2  teeth,  which  is  fastened  upon  an  iron  axle  or  spin- 
dle. having  a coupling  box  on  each  end,  that  turns  the  cranks, 
as  I)  !),  round.  One  end  of  the  pole  E is  put  on  the  crank,  and 
its  other  end  moves  on  a joint  or  iron  bolt  at  F in  the  lower  end 


of  the  frame  G G.  The  crank  D D being  turned  round  in  the 
pole  E moves  the  frame  G G up  and  down,  and  these  having 
saws  in  them,  by  this  motion  cut  tho  wood.  The  piuion.  No.  2, 
may  work  two,  three,  or  more  cranks,  and  thus  move  as  many 
frames  of  saws.  No.  3,  no  iron  wheel  having  angular  teeth, 
which  one  end  of  the  iron  K takes  hold  of,  while  its  other  end 
roils  on  a holt  in  the  lever  H H.  One  end  of  this  lever  moves 
on  a boll  at  I,  the  other  cud  may  lie  in  a notch  in  tire  frame 
G G,  so  as  to  be  pushed  up  and  down  by  it.  Thus  the  catch  K 
pulls  the  wheel  round,  while  the  catch  L falls  into  tho  teeth,  and 
prevents  it  from  going  backwards  (Ste  Umvkiis.il  Levlr.) 
Upon  the  axle  of  No.  3,  is  also  fixed  the  pinion  No.  4.  taking 
into  the  teeth  in  the  uuder  edge  of  the  iron  bar  that  is  fastened 
upon  the  frame  TT,  on  which  the  wood  to  be  cut  is  laid  ; by 
this  means  the  frame  T T is  moved  on  its  Tollers  S S,  along  the 
fixed  frame  U U ; and  of  course  the  wood  fastened  upon  it  is 
brought  forward  to  the  saws  as  they  are  moved  up  and  down 
by  reason  of  the  turning  round  of  the  crank  I)  I).  V V,  the 
machine  and  handle  to  raise  the  sluice  when  the  water  is  to  ho 
let  upon  the  wheel  B B to  give  it  motion.  By  pulling  the  rope 
at  the  longer  arm  of  the  lever  M,  the  pinion  No.  2,  is  put  into 
the  bold  or  grip  of  the  wheel  C C,  which  drives  it;  and  by  pull- 
ing the  rope  It,  this  pinion  is  cleared  from  the  wheel.  No.  5. 
n pinion  containing  24  teeth  driven  by  the  wheel  C C,  and  hav- 
ing upon  its  axle  a sheave,  on  which  is  the  rope  1*  P,  passing 
to  the  sheave  No.  G,  to  turn  it  round  ; and  upon  its  axle  is  fixed 
(lie  pinion  No.  7,  acting  on  the  teeth  in  an  iron  bar  upon  the 
frame  TT,  to  roll  that  frame  backwards  when  empty.  By  pull- 
ing the  rope  at  the  longer  arm  of  the  lever  N,  the  pinion,  No. 
5,  is  pul  into  the  hold  of  the  w heel  C C ; and  by  pulling  lire  rope 
O it  is  taken  off  the  hold.  No.  8,  a wheel  fixed  upou  the  axle 
No.  if,  having  upon  its  periphery  angular  teeth,  into  which  the 
e a teh  No.  10,  takes:  and  being  moved  by  the  lever  attached  to 
the  upper  part  of  the  frame  G,  it  pushes  the  wheel  No.  8, 
round;  and  the  catch  No.  11.  falls  into  the  teeth  of  the  wlicci, 
to  prevent  it  from  going  backwards,  while  the  rope  rolls  in  its 
axle,  and  drags  the  logs  or  pieces  of  wood  in  at  the  door  Y,  to 
he  laid  upon  tho  moveable  frames  TT.  and  carried  forward  lo 
ihe  saws  to  lie  cot.  The  catches  No.  10,  1 1,  arc  easily  thrown 
out  of  pipy  when  they  arc  not  wanted.  The  gudgeons  in  the 
shafts,  rounds  of  the  cranks,  spindles  and  pivots,  should  all 
turn  round  in  cods  or  bushes  of  brass.  Z a door  in  one  end  of 
the  mill. house,  at  which  the  wood  is  conveyed  out  when  cut. 
W \V,  walls  of  the  mill-house.  Q Q.  couples  or  framing  of  the 
youth.  XXX,  fcc.  windows  to  mlmit  light  to  the  house. 

2.  Sawmills  for  cutting  blocks  of  stone  are  generally,  though 
not  always,  moved  horizontally  ; the  horizontal  alternate  motion 
may  be  communicated  to  one  or  more  saws  by  means  of  a ro- 
tatory motion,  either  by  the  use  of  cranks,  8tc.  or  in  some  such 
way  ns  the  following.  Let  the  horizontal  wheel  A,  B,  D,  C,  fig. 
2,  drive  the  pinion  Op  N,  this  latter  carrying  a vertical  pin  P, 
at  the  distance  of  about  | of  the  diameter  from  the  centre.  This 
pinion  and  pin  are  represented  separately  in  fig.  3.  Let  (lie 
frame  W ST  V,  fig.  2,  carrying  four  saws,  marked  1,2,  3,  4, 
have  wheels  V,T,  W,  W,  each  running  in  a groove  or  rut, 
whose  direction  is  parallel  to  the  proposed  direction  of  the  saws; 
and  let  a transverse  groove  P R,  whose  length  is  doable  the 
distance  of  Ihe  pin  P from  the  centre  of  the  pinion,  be  cut  in  tho 
■aw  frame  to  receive  that  pin.  Then  as  the  great  wheel  re- 
volves, it  drivos  the  pinion,  and  carries  round  tho  pin  P ; and 
this  pin,  being  compelled  to  slide  in  the  straight  groove  P It, 
while  by  the  rotaliou  of  the  pinion  on  which  it  is  fixed  its  dis- 
tance from  the  great  wheel  is  constantly  varying,  it  causes  the 
whole  saw  frame  to  approach  to  and  recede  from  the  great 
wheel  alternately,  while  the  grooves  in  which  the  wheels  run 
confine  the  frame  so  as  to  move  in  the  direction  Tl,  V r.  Other 
blocks  of  stone  may  be  sawn  at  the  same  time  by  the  motion  of 
the  great  wheel,  if  other  pinions  and  frames  running  off  in  the 
directions  of  the  respective  radii  E B,  E A,  EC,  be  worked  by 
the  teeth  at  the  quadrantal  points  B,  A,  and  C.  And  the  con- 
trary efforts  of  these  four  frames  and  pinions  will  tend  lo  soften 
down  the  jolts,  and  equalize  the  whole  motion.  The  same  con- 
trivance of  a pin  fixed  at  a suitablo  distance  from  the  centre  of 
a wheel,  and  sliding  in  a groove,  may  serve  to  convert  a reci- 
procating into  a rotatory  motion  ; bat  it  will  not  be  preferable 
to  the  common  conversion  by  means  of  a crank. 
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3.  When  saws  arc  used  to  cut  blocks  of  stone  into  pieces 
having  cylindrical  surfaces,  a small  addition  is  made  to  the  ap- 
paratus. See  tigs.  4 and  5.  The  saw,  instead  of  being  allowed 
to  fall  in  a vertical  groove  as  it  cuts  the  block,  is  attached  to  a 
lever  or  beam  F G.  sufficiently  strong:  this  (ever  has  several 
boles  pierced  through  it,  and  so  has  the  vertical  piece  Kl>,  which 
is  likewise  moveable  towards  either  side  of  the  frame  in  grooves 
in  the  top  and  bottom  pieces  A L,  I>  M.  Thus  the  length  KG  of 
the  radius  can  be  varied  at  pleasure,  to  suit  the  curvature  of 
N O ; and  as  the  saw  is  moved  to  and  fro  by  proper  machinery 
in  the  direction  C B,  U C.  it  works  lower  and  lower  in  the 
block,  while  being  confined  by  the  beam  F G,  it  cuts  the  cylin- 
diical  portion  front  the  block  P ns  required. 

When  a completely  cylindrical  pillar  is  to  be  cut  out  of  one 
block  of  stone,  the  first  thing  will  be  to  ascertain  in  the  block 
the  position  of  the  axis  of  the  cylinder:  then  lay  the  block  so 
that  such  axis  shall  be  parallel  to  the  horizon,  and  let  a cylin- 
diical  hole  of  from  one  to  two  inches  diameter  be  bored  entirely 
through  it.  Let  an  iron  bar  whose  diameter  is  rather  less  than 
that  of  this  tube,  bo  put  through  it,  having just  room  to  slide 
freely  to  aud  fro  as  occasion  may  require.  Each  end  of  this  bar 
should  terminate  in  a screw,  on  which  a nut  and  frame  may  be 
fastened  ; the  nut  frame  should  carry  three  flat  pieces  of  wood 
or  iron,  each  having  a slit  running  along  its  middle  nearly  from 
one  end  to  the  other,  and  a screw  and  handle  must  be  adapted  to 
each  slit;  by  these  means  the  frame  work  at  each  end  of  the 
bar  may  readily  be  so  adjusted  us  to  form  equal  isosceles  or 
equilateral  triangles  ; the  iron  bar  will  connect  (wo  correspond* 
ing  angles  of  these  triangles,  the  saw  to  be  used  two  other  cor- 
responding angles,  and  another  bar  of  iron  and  of  wood  the  two 
remaining  angles,  to  give  sufficient  strength  to  the  whole  frame. 
This  construction,  it  is  obvious,  will  enable  the  workmen  to 
place  the  saw  at  any  proposed  distance  from  the  hole  drilled 
through  the  middle  of  the  block  ; and  then  by  giving  the  alter- 
nating motion  to  the  saw  frame,  the  cy  linder  may  at  length  be 
cut  from  the  block,  as  required.  This  method  was  first  pointed  out 
in  the  Collection  of  Machines  approved  by  the  Paris  academy. 
If  it  were  proposed  to  saw  a conic  frustum  from  such  a block, 
(hen  let  two  frames  of  wood  or  iron  be  fixed  to  those  parallel 
ends  of  the  block  which  are  intended  to  coincide  with  the  bases 
of  the  frustum,  circular  grooves  being  previously  cut  in  these 
frames,  to  correspond  with  the  circumferences  of  the  two  ends 
of  the  proposed  frustum  ; the  saw  being  worked  in  these  grooves 
will  manifestly  cut  the  conic  surface  from  tbo  block.  This,  we 
believe,  is  the  contrivance  of  Sir  George  Wright. 

The  best  method  of  drilling  the  hole  through  the  middle  of  the 
proposed  cylinder  seems  to  be  this  : on  a carriage  running  upon 
four  low  wheels  let  two  vertical  pieces  (each  having  a hole  just 
large  enough  to  admit  the  borer  to  play  freely  ) be  fixed  two  or 
three  feet  asunder,  and  so  contrived  that  the  pieces  and  boles 
to  receive  tho  borer  may,  by  screws,  &c.  be  raised  or  lowered 
at  pleasure,  while  the  borer  is  prevented  from  sliding  to  and 
fro  by  shoulders  upon  its  bar,  which  are  larger  than  the  holes 
in  the  vertical  pieces,  and  which,  as  the  borer  revolves,  press 
against  those  pieces:  let  a part  of  the  boring  bar  between  the 
two  vertical  pieces  be  square,  and  a grooved  wheel  with  a 
square  hole  of  a suitable  size  be  placed  upon  this  part  of  the 
bar,  then  the  rotatory  motion  may  be  given  to  tbo  bar  by  an 
endless  band  which  shall  pass  over  this  grooved  wheel  and  a 
wheel  of  a much  larger  diameter  in  the  same  plane,  the  latter 
wheel  being  turned  by  a winch  handle  in  the  usual  way.  As 
the  boring  proceeds,  the  carriage  with  the  borer  may  be  brought 
nearer  and  nearer  the  block,  by  levers  and  weights,  in  tire 
same  manner  as  is  described  under  the  article  Boring  of 
Ordnance. 

4.  Circular  saws,  acting  not  by  a reciprocating  but  hr  a 
rotatory  motion,  have  been  long  known  in  Holland,  where  they 
arc  used  for  cutting  wood  wanted  in  veneering.  They  were 
introduced  into  this  country,  we  believe,  by  General  Bentham, 
and  are  now  used  in  the  dock-yard  at  Portsmouth,  the  Royal 
Arsenal,  Woolwich,  and  in  a few  other  places:  bat  they  arc 
not,  as  yet,  so  generally  adopted  as  might  be  wished,  consider- 
ing how  well  they  are  calculated  to  abridge  labour,  and  to 
accomplish  with  expedition  and  accuracy  what  is  very  tedious 
and  irksome  to  perform  in  the  usual  way.  Circular  saws  may 
be  made  to  turn  either  in  horizontal,  v crtical,  or  inclined  planes ; 
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and  the  timber  to  bo  cut  may  !.c  laid  upon  u plane  inclined  in 
any  direction ; so  tlml  it  may  be  sawn  bylines  leaking  any 
angle  whatever,  or  at  auy  proposed  distance  fiotu  each  other. 
When  the  saw  is  fixed  at  a certain  angle,  and  at  » certain  dis- 
tance from  the  edge  of  the  frame,  ail  tho  pieces  will  be  cut  of 
tlic  same  size,  without  marking  upon  them  by  a chalked  line, 
merely  by  causing  them  to  be  moved  along  and  keeping  one 
side  in  contact  with  the  side  of  the  frame;  for  theu,  as  they  are 
brought  one  by  ouc  to  touch  the  saw  revolving  on  its  axle,  aud 
are  pressed  upon  it,  they  are  soon  cut  through. 

Mr.  Smart,  of  Ordnance  Wharf,  Westminstcr-bridgc,  lias 
several  circular  saws,  all  worked  by  a horse  in  a moderate  sized 
walk:  one  of  these,  intended  for  cutting  and  boring  tenons 
used  in  this  gentleman's  hollow  masts,  is  represented  in  fig.  6. 
NO  PQU  is  a hollow  frame,  under  which  is  part  of  the  w Teel- 
work  of  the  horse-mill. — A,  B,  D,  C,  E,  F,  arc  pulleys,  over  which 
pass  straps  or  eudlcss  bauds,  the  parts  of  which  out  of  sight  run 
upon  the  rim  of  a largo  vertical  wheel:  by  means  of  this  simple 
apparatus,  the  saws  S,  S',  arc  made  to  revohe  upon  their  axles 
with  an  equal  velocity,  the  same  hand  passing  round  the  pul- 
leys D,C,  upon  those  axles ; and  the  rotatory  motion  is  given 
to  the  borer  G by  the  bund  passing  over  Hie  pulley  A,  The 
board  1 is  inclined  to  the  horizon  in  an  angle  of  about  30  de- 
grees; (be  plane  of  (be  saw  S'  is  parallel  to  that  of  the  board  f, 
and  about  i of  an  inch  distuut  from  it,  while  the  plane  of  the 
saw  S is  vertical,  and  its  lowest  point  at  the  same  distance  from 
the  board  I.  Each  piece  of  wood  K out  of  which  the  Icnou  is 
to  he  cut  is  four  inches  long,  an  inch  and  a quarter  broad,  ami 
{ of  an  inch  thick.  One  end  of  such  piece  is  laid  so  as  to  slide 
along  the  ledge  at  the  lower  part  of  the  board  I;  and  as  it  is 
pushed  on  by  means  of  the  handle  II,  it  is  first  cut  by  the  saw  S', 
and  immediately  after  by  the  saw  S ; after  this  the  other  end  is 
put  lowest,  and  the  piece  is  again  cut  by  both  saws ; then  the 
tenon  is  applied  to  the  borer  G,  and  as  soon  as  a hole  is  pierced 
through  it,  it  is  dropped  into  the  box  beneath.  By  this  process, 
at  least  30  tenons  may  bo  completed  in  a minute,  with  greater 
accuracy  than  a man  could  make  ono  in  a quarter  of  au  hour, 
with  a common  handsaw  and  gitnblct.  The  like  kind  of  con- 
trivance may,  by  slight  alterations,  be  fitted  for  many  other 
purposes,  particularly  all  such  as  may  require  the  speedy  saw- 
ing of  a great  number  of  pieces  into  exactly  (he  same  size  and 
shape.  A very  great  advantage  attending  this  sort  of  machi- 
nery is,  that,  when  once  the  position  of  the  saws  and  frame  is 
adjusted,  a common  labourer  may  perform  tbo  business  just  as 
well  as  the  best  workman. 

Mr.  Brunei,  a well-known  civil  engineer,  took  out  a patent 
for  saw-machinery,  in  May,  1805.  The  following  is  an  abridg- 
ment of  his  specification.  The  saws  are  circular,  and  turn  upon 
an  axis  passing  through  their  ceutre.  When  they  are  too  largo 
to  he  made  with  sufficient  strength  of  only  one  piece  of  steel, 
they  may  be  constituted  of  two,  four,  eight,  Ike.  pieces,  and  the 
joining  edge  of  one  plate  must  be  hollow,  to  receive  the  sharp 
edge  of  that  which  is  to  be  fitted  into  it.  To  augment  the 
strength  of  the  plates,  flanches  may  be  closely  fitted  to  them, 
several  pieces  of  leather  or  of  paper  being  interposed,  by  means 
of  which,  and  screws  duly  applied,  the  whole  may  be  made  veiy 
firm  and  strong.  The  improvements  in  the  ruaetdnery  for  saw- 
ing timber  easily  and  expcdiliously,  rousist  in  the  modes  of 
laying  and  holding  the  piece  of  wood  in  the  carriage  or  drag, 
in  the  facility  of  shifting  tho  saw  from  one  cut  to  another,  and 
in  the  practicability  of  sawing  both  ways  either  towards  or  from 
tho  saw  or  saws.  Each  circular  saw  is  adjusted  upon  a cylin- 
drical spindle,  which  turns  within  rodings ; the  motion  being 
communicated  by  means  of  a strap  or  band  turning  about  a 
proper  drum-wheel,  and  moved  by  any  of  the  usual  actuating 
powers,  as  wind,  water,  steam,  animals,  &c.  The  piece  of 
timber  being  placed  upon  a drag  or  carnage,  is  held  fast  by 
means  of  clamps ; and  tbe  carriage  is  moved  towards  and  from 
the  saw  by  a handle  or  crank  communicating,  by  tbe  assistance 
of  cog-wheels,  to  a pinion  which  engages  in  a horizontal  rack 
running  under  the  frame  of  tbe  carnage.  This  carriage  is  fur- 
nished with  rollers  serving  to  easo  its  longitudinal  motion,  and 
is  intended  to  be  moved  by  hand,  so  tbat  its  velocity  may  be 
varied  at  pleasure : tho  length  of  this  carriage  must  obviously 
be  proportionate  to  the  size  of  the  limber  generally  cut  by  the 
saw.  After  tbe  saw  has  performed  one  cut,  instead  of  raoviog 
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the  timber,  the  saw  itself  is  moved  sidewise,  that  is.  In  the 
direction  of  its  axle,  by  means  of  screws,  after  n raetbod  which 
may  be  easily  conceived,  till  it  is  brought  to  the  proper  position 
for  the  next  cut.  when  an  adjusting  or  fixing  screw  prevents 
any  lateral  motion,  and  the  rotary  motion  of  the  saw,  ami  the 
rectilinear  motion  of  the  wood,  may  be  resumed.  Circular 
wedges  are  used,  being  intended  to  revolve  by  the  motion  of 
the  log  to  follow  the  cut  opened  by  the  saw,  and  by  that  intans 
to  ease  the  friction,  and  steady  the  piece  of  timber.  Sometimes 
an  instrument  composed  of  several  parallel  plates  of  metal  may 
be  employed  instead  of  the  circular  wedges.  When  several 
saws  are  adjusted  on  one  spindle,  a piece  of  timber  may  be 
converted  into  planks  by  bring  drnwn  once  through  under  the 
saws.  In  that  case  the  flanches  of  the  saws  are  fixed  upon  an 
iron  drum,  and  kept  firmly  in  their  relalive  parallel  positions 
by  four  bolts.  In  order  to  lower  the  saws  as  they  wear  away, 
the  side  rails  sustaining  their  axles  may  he  depressed  by  means 
of  wedges.  The  log  of  wood  is  not  to  lie  close  upon  the  car- 
riage or  drag,  but  upon  some  transverse  pieces,  which  may  be 
moved  if  requisite  when  they  come  near  the  saw.  Some  very 
complete  and  extensive  saw-mills  have  been  recently  rrreted 
by  Mr.  Brunei,  in  the  carriage  department  of  the  Rnynl  Ar- 
senal, Woolwich,  under  the  superintendence  of  Major-General 
Cuppnge  and  Colonel  Miller.  Among  tho  numerous  purposes 
for  which  saws  are  employed,  is  that  of  cutting  off  the  lops  of 
piles.  When  these  arc  below  water,  some  additional  mecha- 
nism is  necessary  to  cause  the  saws  to  work  in  a horizontal 
plane  at  a suitable  depth.  l>ifi>  rent  contrivances  for  this  pur- 

?ose,  with  illustrative  engravings,  arc  described  by  M.  Hachette, 
'raitt  rlet  Machines,  p.  ‘iW— 275. 

Saw-Mills  are  of  greater  antiquity  than  is  generally  supposed. 
So  early  as  the  fourth  contury,  a saw  mill  was  eicctcd  on  the 
small  river  Roeur,  in  Germany : it  is  probable,  however,  that 
this  was  but  ft  rude  contrivance,  as  wo  find  writers  of  more 
modern  times,  speaking  of  saw -mills  as  new  and  uncommon. 
The  old  construction  had  therefore  very  likely  been  lost,  or  the 
improvement  was  so  great,  as  to  cause  the  more  modern  to  be 
looked  upon  as  new  inventions.  Saw-mills  have  been  in  use 
morn  than  four  hundred  years,  for  upon  the  discovery  of  Ma- 
deira in  1420,  mills  were  erected  there  for  sawing  the  various 
excellent  timber  with  which  the  island  abounded.  The  city  of 
Urcslaw  had  a saw-mill  in  1427,  which  produced  a yearly  rent 
of  three  marks.  Erfurt  had  a saw-mill  in  141K).  in  Norway 
the  first  saw-mill  was  built  in  1530.  Soon  after,  the  first  saw- 
mill was  built  in  Holstein,  another  at  Joachimstall.  lu  1555, 
the  Bishop  of  Ely,  ambassador  from  Queen  Mary  to  the  court 
of  Rome,  having  seen  a Haw-ntill  at  Lyons,  it  was  thought 
worthy  of  a particular  description.  It  was  not,  however,  until 
the  sixteenth  century  that  saw-mills  received  the  great  im- 
provement of  having  several  different  saw  blades,  by  which  a 
piece  of  timber  was  cut  into  many  planks  at  the  same  time. 
At  Saardam,  in  Holland,  were  erected  a number  of  saw-mills, 
where  a great  many  still  remain,  notwithstanding  more  than  a 
hundred  have  been  given  up  of  late  years.  The  largest  saw- 
null  ever  constructed  is  in  Sweden,  where  a water-wheel,  twelve 
feet  in  breadth,  drives,  at  the  samo  time,  no  less  than  seventy- 
two  saws.  In  the  seventeenth  century,  saw-mills  were  intro- 
duced into  England,  attended  with  the  most  violent  opposition 
from  iho  sawyers,  who  apprehended  that  they  would  be  the 
means  of  depriving  them  of  their  subsistence.  Some  that  were 
undertaken  were  abandoned  at  the  onset,  and  others  were  de- 
stroyed by  the  populace.  The  saw-mills  of  the  present  day  are 
of  two  distinct  kinds;  the  circular,  those  that  cut  by  a conti- 
nuous rotary  motion,  and  the  reciprocating,  which  operate  ns 
the  common  pit  or  frame  saw.  The  circular  ssw-miils  are  for 
the  most  part  used  for  cutting  up  timber  of  small  dimensions  ; 
and  the  reciprocating  for  large  timber,  in  forming  brnms,  raf- 
ters, planks,  &c.  out  of  large  limber.  The  most  important 
machinery  of  the  kind  was  erected  by  Brunei,  under  the  joint 
eo-operation  of  Dr.  Gregory,  at  Portsmouth. 

fCagtmant  Improved  Saw-Mill.— Some  important  improve- 
ments have  recently  been  made  by  Robert  Eastman,  of  Bruns- 
wick Maine,  United  States,  in  sawing  machines  ; the  distin- 
guishing features  of  which  consist  in  a rotary  saw  of  n superior 
construction  to  the  common  circular  saw-,  and  in  the  improved 
manner  in  which  the  logs  arc  sawn.  Instead  of  a continued 


series  of  teeth  round  the  periphery  of  the  platr  like  other  cir- 
cular saws,  Eastman's  has  only  eight,  or  rather  only  four  cutting 
instruments  (each  containing  two  teeth)  placed  at  equal  dis- 
tances on  the  circumference,  anil  projecting  from  it ; these 
instruments  arc  called  section  teeth.  The  saving  of  labour  is 
calculated  at  full  three-fourths,  and  the  surface  of  the  timber 
is  smoother  than  when  cut  by  the  full-tccthed  saw.  On  the 
saw  plate  arc  fixed  instruments  called  sappers,  which  being 
placed  nearer  to  the  centre,  do  not  enter  the  woud  so  deeply  as 
the  saw,  and  are  adjusted  so  as  merely  to  cut  off  the  extraneous 
sap  part,  rendering  the  edges  of  the  planks  uniformly  straight, 
and  all  the  cuts  of  equal  dimensions.  To  understand  which,  it 
is,  perhaps,  necessary  here  to  explain  to  the  reader  that  tbu 
logs  arc  by  this  machinery  cal  up  lengthwise,  not  through  the 
log.  hut  from  the  circumference  or  exterior  to  the  centre,  as  the 
radii  of  a circle  ; it  having  been  ascertained  that  planks  cut  in 
this  manner  possess  more  durability,  strength,  and  elasticity, 
than  hy  the  common  method. 

Fig.  7,  in  the  plate,  represents  a side  view  of  the  machine, 
with  a log  in  it  ready  for  working.  Fig.  8.  is  an  end  view-  of 
the  same,  exhibiting  the  log  partly  cut  into  sections.  Fig.  ft,  is 
the  saw,  with  its  section  teeth  LLLL,  and  its  sappers  MM. 
Fig.  U>,  shews  the  shape  of  the  sapper,  with  n groove,  or  slit, 
to  admit  of  its  being  set  according  to  the  intended  width  of 
the  plank. 

A,  fig.  7,  is  a strong  frame  of  timber,  about  twenty-four  feet 
long  by  five  broad,  the  cuds  of  which  are  seen  at  A A,  fig.  8. 
B,  fig.  7,  is  the  carriage,  about  twelve  feet  long  and  four  broad, 
the  ends  of  which  are  seen  at  B B,  fig.H-;  it  travels  upon  iron 
fruck  wheels,  grooved  on  tin  ir  circumferences,  and  run  upon 
iron  slides,  ns  shewn  at  K K,  fig.  8.  C,  figs.  7 and  8,  gives 
two  views  of  the  log  under  operation.  The  log  is  fixed  into  the 
carriage  hy  means  of  iron  centres,  upon  which  it  also  revolves 
after  each  succeeding  cut.  At  1)  I),  figs.  7 and  8,  is  seen  part 
of  the  saw.  At  EE.  figs.  7 and  8,  are  situated  the  feed  pollry 
and  shifting  gear.  F,  regulating  pulleys.  C3,  is  an  index  for 
regulating  the  dimensions  of  the  cuts-  H,  revolving  levers  ami 
pins.  I,  die  pin  and  fulcrum  of  die  levers.  J.I,  the  stirrup 
screws  and  pins.  Nearly  in  the  middle  of  the  frame  is  fired 
tho  main  shaft,  (of  cast  iron,)  which  runs  upon  friction  rollers, 
supported  by  stands  on  the  floor.  On  this  shaft  is  the  saw  with 
its  sappers  and  section  teeth.  The  motion  is  given  by  a hand 
passing  round  the  main  pulley,  and  round  a drum  that  runs 
under  it ; which  may  be  driven  by  horse,  steam,  or  waterpower. 
The  method  hy  which  the  saw  is  fed  with  the  wood  to  be  cut, 
and  the  return  of  the  carriage  for  the  succeeding  cut,  is  too 
similar  to  our  own  to  need  a particular  description.  Its  various 
arrangements  are  ingeniously  contrived,  aud  it  may  be  justly 
termed  a self-acting  machine,  for  when  once  set  in  motion,  no 
other  aid,  than  the  power  which  drives  it,  is  requisite  to  its 
cutting  a whole  scries  of  boards  of  uniform  dimensions  all 
round  the  log,  having  their  thin-edged  sides  attached  to  the 
centre  piece.  These  boards  being  removed,  a second  scries  of 
boards  may  be  cut  in  like  manner  to  the  former,  provided  the 
log  is  big  enough. 

This  machine  furnishes  a new  method  of  manufacturing  lum- 
ber for  various  useful  purposes.  Though  the  circular  saw  had 
previously  been  in  operation  in  this  country,  and  in  Europe,  for 
cutting  small  stuff,  it  had  not,  with  the  knowledge  of  (he  writer 
been  successfully  applied  to  solids  of  great  depth ; to  effect 
which,  the  use  of  section  teeth  are  almost  indispensable.  In 
his  first  attempts  to  employ  the  circular  saw  for  the  purpose  of 
manufacturing  clap  boards,  Eastman  used  one  nearly  full  of 
teeth,  for  cutting  five  or  six  inches  in  depth  into  fine  logs.  The 
operation  required  a degree  of  power  almost  impossible  to  be 
obtained  witii  the  uso  of  a hand  ; the  heat  caused  the  plate  to 
expand,  and  the  saw  to  warp,  or  as  it  is  termed,  * to  get  out  of 
true.'  To  obviate  these  difficulties,  he  had  recourse  to  tho  uso 
of  section  teeth,  and  the  improvement  completely  succeeded. 
The  power  required  to  perform  a given  quantity  of  work  hy  tho 
other  method,  was  by  this  diminished  at  least  three-quarters. 
The  work,  formerly  performed  by  seventy  or  eighty  teeth,  was, 
by  the  last  method,  performed  by  eight  teetli ; the  sawdust, 
which  before  had  been  reduced  to  the  fineness  of  meal,  wns 
coarser,  but  the  surface  of  the  lumber  much  smoother  than 
when  with  tho  full-teethed  saw.  The  teeth  arc  made  in  the 
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form  of  a hawk'*  bill,  and  cut  the  lop  up,  or  fiorn  the  circum-  I 
fcrencc  to  the  centre.  The  saw  may  be  carried  by  an  eight-inch  I 
hand,  and  when  driven  a proper  speed  (which  is  from  ten  to  twelve 
hundred  times  per  minute)  will  cut  nine  or  ten  inches  in  depth 
into  the  hardest  white  oak  timber  with  the  greatest  ease.  The 
sappers  at  the  same  time  cut  off  from  one  to  two  inches  of  the 
sap,  and  straighten  the  thick  edges  of  the  lumber.  The  facility 
with  which  this  saw  will  cut  into  such  hard  materials,  may  be 
supposed  to  result  from  the  well-established  principle,  that 
where  two  substances  in  motion  como  in  contact,  their  re- 
spective action  on  each  other  is  in  direct  proportion  to  their 
respective  velocities;  thus  a circular  plate  of  iron  put  into  a 
quick  rotary  motion,  will  with  great  ease  peuetrate  hardened 
steel,  or  cut  through  a file  when  applied  to  its  circumference ; 
and  the  same  principle  is  applicable  to  a saw  for  cutting  wood. 
The  requisite  degree  of  velocity  is  obtained  by  the  continuous 
motion  of  the  circular  saw;  by  which  also  it  has  greatly  the 
advantage  of  one  that  has  but  a slow  motion  on  account  of 
dulling,  as  the  teeth  are  but  little  affected,  and  being  only  eight 
in  number,  but  a few  moments'  labour  is  required  to  sharpen 
them.  If  the  velocity  of  the  saw  were  slackened  to  a speed  of  ; 
but  forty  or  fifty  times  per  minute,  it  would  require  at  least  four  I 
such  bands  to  carry  it  through  a log  as  above  described.  One 
machine  will  cut  from  eighteen  to  twenty  hundred  of  square 
feet  of  pine  timber  per  day,  and  two  of  them  may  be  driven  by 
a common  tub  wheel,  seven  or  eight  feet  in  diameter,  having 
six  or  seven  feet  head  of  water,  with  a cog-wheel  and  trundle* 
head,  so  highly  geared  as  to  give  a quick  motion  to  the  drums, 
which  should  be  about  four  feet  in  diameter.  The  machine  is 
so  constructed  as  to  manufacture  lumber  from  four  to  ten  feet 
in  length,  and  from  two  to  ten  inches  in  width,  and  of  any 
thickness.  It  has  been  introduced  into  most  of  the  New  England 
states,  and  has  given  perfect  satisfaction.  The  superiority  of  the 
lumber  has  for  three  years  past  been  sufficiently  proved  in  Bruns* 
wick  Maine,  where  there  have  been  annually  erected  from 
fifteen  to  twenty  wooden  buildings,  and  for  covering  the  walls 
of  which  this  kind  has  been  almost  universally  used.  The 
principal  cause  of  its  superiority  to  mill-sawed  lumber,  is  in  the 
manner  in  which  it  is  manufactured,  viz.  in  being  cut  towards 
the  centre  of  the  log,  like  the  radii  of  a circle  ; this  leaves  the 
lumber  feather-edged  in  the  exact  shape  in  which  it  should  be, 
to  set  close  on  a building,  and  is  the  only  way  of  the  giain,  in 
which  weather-boards  of  any  kind  can  be  manufactured  to 
withstand  the  influence  of  the  w eather,  without  shrinking,  swell- 
ing, or  warping  off  the  building.  Staves  and  heading,  also,  must 
be  rived  the  same  way  of  the  grain,  in  order  to  pass  inspection. 
The  mill-sawed  lumber,  now  universally  used  la  the  middle 
and  southern  states,  and  in  the  West  Indies,  for  covering  the 
walls  of  wooden  buildings,  is  partly  cut  in  a wrong  direction  of 
the  grain,  which  is  the  cause  of  its  cracking  and  warping  off, 
and  of  the  early  decay  of  the  buildings  by  the  admission  of 
moisture.  That  such  is  the  operation,  may  be  inferred  by 
examining  a stick  of  timber  which  has  been  exposed  to  the 
weather;  the  cracks  caused  by  its  shrinking  all  tend  towards 
the  heart  or  centre,  which  proves  that  the  shrinking  is  directly 
the  other  way  of  the  grain.  It  follows  that  lumber  cut  through 
or  across  the  cracks,  would  not  stand  the  weather  in  a sound 
state,  in  nny  degree  to  be  compared  with  that  which  is  cut  in 
the  same  direction  with  them.  One  half  the  quantity  of  lumber 
manufactured  in  this  way,  will  cover  and  keep  tight  and  sound 
the  same  number  of  buildings  fur  a hundred  years,  that  is  now 
used  and  consumed  in  fifty  years.  Add  to  this  the  reduction 
of  expense  in  transportation,  and  of  labour  in  putting  it  on, 
and  we  think  every  one  must  be  convinced  that  the  lumber 
manufactured  in  this  improved  way  ia  entitled  to  the  preference. 
In  manufacturing  staves  and  heading,  a great  saving  is  made  in 
the  timber,  particularly  ns  to  heading,  of  which  at  least  double 
the  quantity  niny  be  obtained  l*y  this  mode  of  sawing,  to  what 
con  be  prorurrd  in  the  old  method  of  riving  it;  nor  is  the 
straight-grained,  or  good  rift,  indispensable  for  the  saw,  as  it 
is  fur  the  purpose  of  being  rived.  The  heading,  when  sawed,  is 
in  the  form  it  should  he,  before  it  is  rounded  and  dowellcd 
together,  all  the  dressing  required  being  merely  to  smooth  off 
the  outsides  with  a plane.  Timber  for  slaves  ought  to  be 
Straight  in  order  to  truss,  but  may  be  manufactured  so  exact 
in  size,  as  to  require  but  little  labour  to  fit  them  for  setting  up. 


Both  articles  are  much  lighter  fur  transportation,  being  nearly 
divested  of  superfluous  timber,  and  tiny  be  cut  to  any  thick- 
ness required  for  either  pipes,  hogsheads,  or  flour  barrels, 

SAY,  or  Save,  in  Commerce,  a kind  of  serge  or  woollen 
stuff,  much  used  abroad  for  linings,  and  by  the  religious  for 
shirts.  I t is  ofien  dyed  green,  and  used  for  workmen's  aprons. 

SCAFFOLD,  a timber  work  raised  in  the  manner  of  an  am- 
phitheatre, to  afford  a good  view  of  the  object  or  company. 

Scaffold,  is  also  the  name  of  a stage  raised  for  the  execu- 
tion of  criminals.  It  is  likewise  an  elevated  temporary  assem- 
blage of  poles  and  boards,  to  enable  builders  to  attend  to  their 
work,  in  the  erection  of  walls,  roofs,  &c. 

SCAGLIOLA,  an  imitation  of  marble  of  any  sort.  It  is 
hard,  and  when  finished  hears  a fine  polish.  It  is  laid  on 
brickwork  like  stucco,  and  worked  off  with  iron  tools.  The 
Pantheon,  in  Oxford-street,  London,  had  all  its  columns  formed 
of  this  material;  and  when  first  done,  they  could  scarcely  be 
distinguished  from  real  marble.  If  preserved  from  accident, 
this  composition  will  retain  its  lustre  for  many  years,  without 
any  considerable  change  of  colour,  or  diminution  of  beauty. 

•SCALDED  CREAM,  in  rural  economy,  such  cream  as  is 
raised  by  a gentle  heat.  It  is  usually  called  clotted  or  clouted 
cream,  and  is  chiefly  made  in  Devonshire  and  Cornwall,  in 
w liich  counties  it  is  much  esteemed.  The  process  is  simple. 
The  milk  is  put  into  a wide  shallow  pan.  and  after  standing  in  it 
a few  hours,  the  pan  is  placed  over  a clear  but  gentle  fire.  The 
cream  then  collects  on  the  surface,  and  as  the  milk  gets  near 
boiling,  it  is  taken  off  and  left  to  cool.  The  cream  is  then 
skimmed  off,  and  preserved  for  butter  or  other  uses. 

SCALE,  a mathematical  instrument,  consisting  of  several 
lines,  drawn  on  wood,  brass,  silver,  &e.  and  variously  divided 
according  to  the  purposes  it  is  intended  to  serve;  whence  it  ac- 
quires various  denominations,  as  the  plain  scale,  diagonal  scale, 
plotting  scale.  Gunter's  scale,  &r. 

Scalp.,  in  Music,  the  denomination  first  given  to  the  ar- 
rangement made  by  Guido,  of  the  six  syllables,  ut,  re,  mi,  fa, 
sol.  la  ; also  called  Gamut. 

SCALES,  in  Natural  History,  the  covering  of  fishes,  ser- 
pents, lizards,  fee.  They  are  of  various  kinds,  and  seem  to 
possess  properties  analogous  to  the  horns  and  hoofs  of  animals. 
This  is  indicated  by  their  properties  being  analyzed,  their  being 
cut,  and  their  smell  when  burned. 

Scalps,  in  Commerce,  boards  or  metallic  plates,  suspended 
at  the  extremities  of  a beam,  for  weighing  various  articles,  in 
order  to  ascertain  their  specific  gravity  and  value. 

SCALENE,  a triangle,  w hose  sides  and  Rnglcs  arc  all  unequal. 

SCALING,  the  act  of  cleaning  the  inside  of  a ship's  cannon 
by  the  explosion  of  a small  quantity  of  powder. 

SCALLION,  a species  of  onion  that  never  forms  any  bulb  at 
the  root.  It  is  generally  used  green  in  the  spring,  before  the 
real  onions  are  ripe. 

SCALPING,  a barbarous  custom  among  Indian  warriors,  of 
taking  off  the  enemies’  scalps  with  the  hair  cn.  These  are 
preserved  as  trophies  of  prowess  and  victory;  and  those  who 
produce  the  greatest  nnmbcr,  receives  from  the  chiefthc  highest 
honours,  and  most  ample  rewards. 

SCALY  Diseases,  are  such  as  affect  the  skin,  the  cuticle 
dividingintosmall  detached  white  laminae.  Theclephantiasis.or 
leprosy,  is  of  Ibis  description. 

SC  AMMON  Y,  in  tho  Materia  Mrdica,  a concreted  vege- 
table juice  of  n plant  of  the  same  nauic. 

SCANDALUM  Maomatum,  is  the  special  name  of  astatnte, 
and  also  of  a wrong  done  to  any  high  personage  of  the  land,  as 
prelates,  dukes,  marquisscs.  earls,  barons,  and  other  nobles; 
and  also  tho  chancellor,  treasurer,  clerk  of  the  privy  seal,  stew- 
ard of  the  house,  justice  of  one  bench  or  other,  and  other  great 
officers  of  the  realm,  by  false  news,  or  horrible  or  false  mes- 
sages, whereby  debates  and  discord  between  them  and  the  com- 
mons, or  any  scandal  to  tlicir  persons,  might  arise.  2 Richard 
II.  c.  6.  This  statute  has  given  name  to  a writ  granted  to  re- 
cover damages  thereupon.  It  is  now  clearly  agreed,  that 
though  there  be  no  express  won!*  in  the  statute  which  give  nu 
action,  yet  the  party  injured  may  maintain  one  on  this  princi- 
ple of  law,  that  when  a statute  prohibits  the  doing  of  a thing, 
which  if  done  might  he  prejudicial  to  another,  in  this  case  he 
may  have  an  action  on  that  very  statute  for  his  damages. 
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SCAN DENS,  in  liotany,  is  a climbing  stem,  whether  sup- 
potted  by  tendrils  like  the  vine,  adhesive  libres  like  ivy,  or  its 
own  circumvolution*,  like  the  convolvulus  and  honeysuckle. 

SCANNING,  in  Poetry,  the  measuring  of  a verse  by  feet,  in 
order  to  see  whether  or  no  the  quantities  be  duly  observed.  The 
term  is  chiefly  used  in  regard  tu  the  Greek  and  Latin  verses. 
Thus  an  hexameter  verse  is  scanned,  by  resolving  it  into  six 
feel ; a pentameter,  by  resolving  it  into  five  feet,  Ac. 

SCANT,  is  a term  applied  to  the  wind  w hen  it  becomes  un* 
favourable  to  a ship's  course,  after  having  been  fair.  It  is 
distinguished  from  a foul  wind,  as  in  the  former  a ship  is  still 
enabled  to  sail  on  her  course,  although  her  progress  is  consi- 
derably retarded,  but  in  the  latter  she  is  obliged  to  deviate 
from  it. 

SCANTLING,  the  dimensions  of  any  piece  of  timber  with 
regard  to  its  breadth  and  thickness. 

SCANTLING,  a measure,  size,  or  standard,  by  which  the 
dimensions  of  things  are  determined.  The  term  is  now  chiefly 
applied  to  timbers,  &c.  in  buildings. 

SCAPE  GOAT,  in  Jewish  antiquities,  the  gont  which  was 
set  at  liberty  on  the  day  of  solemn  expiation,  typically  to  bear 
away  the  sins  of  the  people. 

SCAPEMBNT,  among  Watchmakers,  denotes  the  general 
contrivance  by  which  the  pressure  of  the  wheels  which  move 
always  in  one  direction,  and  the  reciprocating  motion  of  the 
pendulum  or  balance,  arc  accommodated  to  one  another;  when 
n tooth  of  a wheel  has  given  the  balance  or  pendulum  a motion 
in  one  direction,  it  must  quit  it,  that  it  may  get  an  impulsion 
in  the  opposite  direction  ; and  it  is  this  escaping  of  the  tooth 
of  the  wheel  from  the  balance  or  pendulum,  or  of  the  latter 
from  the  former,  whichever  we  choose  to  call  it,  that  has  given 
rise  to  the  general  term.  From  the  nature  of  a pendulum,  it 
follows,  that  it  need  only  to  he  removed  from  the  vertical,  and 
then  let  go,  in  order  to  vibrate  and  measure  time.  Hence  it 
might  seem  that  nothing  is  wunted  but  a machinery  so  con- 
nected with  the  pendulum  ns  to  keep  a register,  as  it  were,  of 
the  vibration.  It  could  not  be  difficult  to  contrive  a method 
of  doing  this,  but  more  is  wanted  ; the  air  must  he  displaced  by 
the  pendulum.  This  requires  some  force,  and  must  therefore 
employ  some  part  of  the  momentum  of  the  pendulum.  The 
pivot  on  which  it  swings  occasions  friction  ; the  thread,  or  thin 
piece  of  metal  by  which  it  is  hung,  in  order  to  avoid  this  fric- 
tion, occasions  some  expenditure  of  force  by  its  want  of  perfect 
flexibility  or  elasticity.  These,  and  other  causes,  make  the 
vibrations  become  more  and  more  narrow  by  degrees,  till  at 
last  the  pendulum  is  brought  to  rest.  Wc  roust,  of  course, 
have  a contrivance  in  the  whcclwork  which  will  restore  to  the 
pendulum  the  small  portion  of  force  which  it  loses  in  every 
vibration.  The  action  of  the  wheels,  therefore,  may  be  called  a 
maintaining  power,  because  it  keeps  up  the  vibrations.  But 
this  may  affect  tho  regularity  of  vibration.  If  it  be  supposed 
that  the  action  of  gravity  renders  all  the  vibrations  isochronous, 
we  must  grant  that  the  additional  impulsion  by  the  wheels  will 
destroy  that  isochronism,  unless  it  be  so  applied  that  the  sum 
total  of  this  impulsion  and  the  force  of  gravity  may  vary  so  with 
the  situation  of  the  pendulum  as  still  to  give  a series  of  forces, 
or  a law  of  variation,  perfectly  similar  to  that  of  gravity.  This 
cannot  be  effected,  unless  we  know  both  the  law  which  regu- 
lates the  action  of  gravity,  producing  isochronism  of  vibration, 
and  the  intensity  of  the  force  to  be  derived  from  the  wheels  in 
every  situation  of  the  pendulum.  Thus  it  appears  that  consi- 
derable scientific  skill,  as  well  as  mechanical  ingenuity,  may  be 
displayed  in  the  construction  cf  scapemcnts;  and  the  judicious 
consideration  of  them  becomes  of  great  importance  to  the 
artist : yet,  notwithstanding  this,  no  material  improvement  was 
made  in  them  from  the  first  application  of  the  pendulum  to 
clocks  till  the  days  of  Mr.  George  Graham  ; nothing  more  was 
attempted  before  his  time  than  to  apply  the  impulse  of  the 
swing-wheel  in  such  manner  as  was  attended  with  the  least 
friction,  and  would  give  the  greatest  motion  to  the  pendulum. 
Dr.  Halloy  discovered,  by  some  experiments  made  at  the  Royal 
Observatory  at  Greenwich,  that  by  adding  more  weight  to  the 
pendulum  it  was  made  to  vibrate  larger  arcs,  and  the  clock 
went  faster;  by  diminishing  the  weight  of  the  pendulum,  the 
vibrations  became  shorter,  and  the  dock  went  slower ; the 
jesult  of  these  experiments  being  diametrically  opposite  to 


what  ought  to  be  expected  from  the  theory  of  the  pendulum, 
probably  first  roused  the  nttcniieu  of  Mr.  Graham,  who  was  not 
only  skilful  in  practice,  but  had  much  mathematical  knowledge, 
and  was  well  qualified  to  examine  the  subject  scientifically:  he 
soon  made  such  further  trials  as  convinced  him.  that  this  seem- 
ing paradox  was  occasioned  by  the  retrograde  motion,  which 
was  given  to  the  swing- wheel  by  every  construction  of  senpe- 
ment  that  was  at  that  lime  in  use;  and  Ids  great  sagacity  soou 
produced  a remedy  for  this  defect,  by  constructing  a srapement 
' which  prevented  all  recoil  of  the  wheels,  and  restored  to  the 
j clock  pendulum,  wholly  in  theory,  and  nearly  in  practice,  all  its 
natural  properties  in  its  detached  simple  state.  This  scape- 
ment,  with  a few  others  of  the  most  approved  construction,  will 
now  be  briefly  described. 

1.  The  senpement  which  has  been  in  use  for  clocks  and 
watches  ever  since  their  first  appearance  in  Europe  is  extremely 
simple  ; and  its  mode  of  operation  is  too  obvious  to  need  much 
explanation.  In  fig.  1,  (see  Plait,)  X Y represents  a horizontal 
axis,  to  which  the  pendulum  P is  attached  by  a slender  rod,  or 
otherwise.  This  axis  has  two  leaves  C and  D Attached,  one 
near  cuch  end,  and  not  in  the  same  plane,  hut  so  that  when  the 
pendulum  bangs  perpendicularly,  and  at  rest,  the  picre  C in- 
clines a few  degrees  to  the  right  hand,  and  1)  as  much  to  the 
left.  They  commonly  make  an  angle  of  from  70  to  90  degrees  ; 
they  are  called  by  the  name  of  pallets.  A F B represents  a wheel 
turning  round  on  a perpendicular  axis  KO,  in  the  order  of  the 
letters  A F E I).  The  teeth  of  this  wheel  arc  cut  into  the  form  of 
the  teeth  of  a saw,  Icauing  forward,  in  the  direction  of  the 
motion  of  the  rim.  As  they  somewhat  resemble  the  points  of 
an  old-fashioned  royal  diadem,  this  wheel  has  got  the  name 
of  the  crown-wheel.  In  watches  it  is  often  called  the  balance- 
wheel.  The  number  of  the  teeth  is  generally  odd,  so  that  when 
one  of  them  U is  pressing  on  n pallet  D,thc  opposite  pallet  C is 
in  the  space  between  two  teeth  A and  I.  The  figure  represents 
the  pendulum  at  the  extremity  of  its  cxcursiou  to  the  right 
baud,  the  tooth  A having  just  escaped  from  the  pallet  C,  and  the 
tooth  B having  just  dropped  on  the  pallet  I>.  It  is  plain,  that  as 
(he  pendulum  now  moves  over  to  the  left,  in  the  arch  PG,  the 
tooth  B continues  to  press  on  the  pallet  I),  and  thus  accelerates 
the  pendulum,  both  during  its  descent  along  the  arch  P H,  and 
Its  ascent  along  the  arch  II G.  It  is  no  less  evident,  that  when 
the  pallet  D,  by  turning  round  the  axis  X Y,  raises  its  point 
above  the  plane  of  the  wheel,  the  tooth  II  escapes  from  it,  and 
I drops  on  the  pallet  C,  which  is  now  nearly  perpendicular. 
I presses  C to  the  right,  and  accelerates  the  motion  of  the  pen- 
dulum along  the  arch  G P.  Nothing  can  be  more  obvious  than 
this  action  of  the  wheel  in  maintaining  the  vibrations  of  the 
pendulum.  We  can  easily  perceive  also,  that  when  the  pen- 
dulum is  hanging  perpendicularly  in  the  line  XH.the  tooth  B, 
by  pressing  ou  the  pallet  I),  will  force  the  pendulum  a little 
way  to  the  left  of  the  perpendicular,  and  will  force  it  so  much 
the  further  as  the  pendulum  is  lighter ; and,  if  it  be  sufficiently 
light,  it  will  be  forced  so  far  from  tire  perpendicular,  that  tho 
tooth  U will  escape,  and  then  l will  catch  on  C,  and  force  the 
pendulum  back  to  P,  where  the  whole  operation  will  be  re- 
peated. The  same  effect  will  be  produced  in  n more  remarkable 
degree,  if  the  rod  of  the  pendulum  be  continued  through  the 
axis  X Y,  and  a ball  Q put  on  the  other  end  to  balance  P.  And, 
indeed,  this  is  the  contrivance  which  was  first  applied  to  clocks 
all  over  Europe,  before  the  application  of  the  pendulum.  They 
were  balance  clocks.  The  force  of  the  wheel  was  of  a certain 
magnitude,  and  therefore  able,  during  its  action  on  a pallet,  to 
communicate  a certain  quantity  of  motion  and  velocity  to  the 
balls  of  the  balance.  When  the  tooth  B escapes  from  the 
pallet  D,  tbc  balls  are  then  moving  with  a certain  velocity  and 
momentum.  In  this  condition,  the  balance  is  checked  by  the 
tooth  I catching  on  the  pallet  C.  But  it  is  not  instantly  stopped. 
It  continues  its  motion  a little  to  the  left,  and  the  pallet  C 
forces  the  tooth  I a little  backward.  But  it  cannot  force  it  so 
far  as  to  escape  over  the  top  of  the  tooth  I ; because  all  the 
momentum  of  the  balance  was  generated  by  the  force  of  the 
tooth  B ; and  the  tooth  I is  equally  powerful.  Besides,  when  I 
catches  on  C,  and  C continues  its  motion  to  the  left,  its  lower 
oint  applies  to  the  face  of  the  tooth  I,  which  now  acts  on  the 
alance  by  a long  and  powerful  lever,  and  soon  stops  its  further 
motion  in  that  direction ; and  now,  continuing  to  preu  on  C,  il 
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nrges  the  balance  in  the  opposite  direction.  Thus  we  see  that 
in  a scapcmcnt  ol  this  kind  the  motion  of  the  wheel  must  he 
very  hobbling  and  unequal,  making  a great  step  forward,  and  a 
short  step  backward,  at  every  bent.  This  has  occasioned  the 
contrivance  to  get  the  name  of  the  recoiling  scapcmcnt,  or 
the  seapement  of  recoil.  In  this  senpement  the  vibrations  arc 
quicker  than  if  the  balance  or  pendulum  vibrated  freely:  for  the 
recoil  shortens  the  ascending  part  of  the  vibration,  by  contract- 
ing the  extent  of  the  arc,  and  the  re-action  of  the  wheel  acce- 
lerates the  descending  part  of  the  vibration.  In  this  seapement, 
too.  if  the  maintaining  power  be  increased,  the  vibration  will  be 
performed  in  larger  arcs,  but  in  less  time : because  the  greater 
pressure  of  the  crown-wheel  on  the  pallet  will  cause  the  balance 
to  vibrate  through  larger  arches ; and  the  time  will  be  less 
increased  on  this  account  than  it  will  be  diminished  by  the  ac- 
celeration that  pressure  gives  to  the  balance  and  the  diminution 
of  the  time  of  recoil. 

2.  The  preceding  seapement  not  being  well  adapted  to  such 
vibrations  as  are  performed  through  arcs  of  a few  degrees  only, 
another  construction  has  been  made,  which  has  been  in  constant 
use  for  about  a century  in  clocks,  with  a long  pendulum  beating 
seconds.  In  fig- 2,  A B represents  a vertical  wheel  called  the 
swing-wheel,  having  thirty  teeth.  C I)  represents  a pair  of 
pallets  connected  together,  and  moveable  in  conjunction  with 
the  pendulum  on  the  centre  or  axis  F.  One  tooth  of  the  wheel, 
as  shew  n in  the  figure,  rests  on  the  inclined  surface  of  the  inner 
part  of  the  pallet  C ; on  which  its  disposition  to  slide  tends  to 
throw  the  point  of  the  pallet  further  from  the  centre  of  the 
wheel,  and  consequently  assists  the  vibration  in  that  direction. 
While  the  pallet  C moves  outwards  and  the  wheel  advances, 
the  point  of  the  pallet  D of  conrso  approaches  towards  the 
centre  in  the  opening  between  the  two  nearest  teeth  ; and  when 
the  acting  tooth  of  ibo  wheel  slips  off.  or  escapes  from  the 
pallet  C,  another  tooth  on  the  opposite  side  immediately  falls  on 
the  exterior  inclined  face  of  D,  and  by  a similar  operation  tends 
to  push  that  pallet  from  the  centre.  The  returning  vibration  is 
thus  assisted  by  the  wheel,  while  the  pallet  C moves  towards 
the  centre,  and  receives  the  succeeding  tooth  of  the  wheel,  after 
the  escape  from  the  point  of  D.  Thus  may  the  alternation  be 
conceived  to  go  on  without  limit.  In  this  seapement,  as  well  as 
the  former,  the  vibrating  part  is  constantly  under  the  influence 
of  the  maintaining  power,  except  during  the  interval  of  the 
drop,  or  actual  escape  or  the  wheel  from  one  pallet  to  the  other. 
One  principal  recommendation  of  this  seapement  seems  to  have 
been  the  facility  with  which  it  affords  an  index  for  seconds  in 
the  face  of  the  clock.  Though  the  pendulum,  according  to  this 
coDStruclioD,  is  constantly  connected  with  the  maiutaining 
power  in  a clock,  yet  the  variations  of  that  power  have  not  the 
same  mischievous  effect  as  in  a watch,  because  the  momentum 
of  the  pendulum,  compared  with  the  impulse  of  the  maintaining 
power,  is  prodigiously  greater  in  the  former  of  these  instruments. 
A very  considerable  change  in  the  maintaining  power  of  a clock 
with  a long  pendulum  will  ODly  cause  a variation  of  a few  se- 
conds in  the  daily  rate. 

3.  Mr.  Graham’s  seapement,  already  spoken  of,  was  a con- 
dcrablc  improvement  upon  that  just  described.  He  took  off 
part  of  the  slope  furthest  from  the  points  of  the  pallets ; and 
instead  of  that  part  he  formed  a circular  or  cylindrical  face, 
having  its  axis  in  the  centre  of  motion.  Pallets  of  this  kind 
are  shewn  at  the  lower  part  of  tig.  2,  at  E and  G,  having  H for 
their  centre  or  axis.  A tooth  of  the  wheel  is  seen  resting  upon 
the  circular  inner  surface  of  the  pallet  G,  which  therefore  is  not 
affected  by  the  wheel,  excepting  so  far  as  its  motion,  arising 
from  any  other  cause,  may  be  affected  by  the  friction  of  the 
tooth  ; and  this  resistance  is  exceedingly,  minute,  not  amount- 
ing to  one-eighth  of  the  pressure  on  the  arch.  Nay,  we  think 
it  appears  from  the  Experiments  of  Coulomb,  that,  in  the  case 
of  such  minute  pressure  on  a surface  covered  with  oil,  there  is 
no  sensible  retardation  analogous  to  that  produced  by  friction, 
and  that  what  retardation  we  observe  arises  entirely  from  the 
clamminess  of  the  oil.  If  tho  vibration  of  the  pendulum  bo 
supposed  to  carry  G outwards,  the  slope  surface  will  he  brought 
to  the  point  of  the  tooth,  which  will  slide  along  it,  and  urge  (he 

Eallet  outwards  during  this  sliding  action.  When  -the  tooth 
as  fallen  from  the  point  of  this  pallet,  an  opposite  tooth  will 
he  received  on  the  circular  surface  of  E,  and  will  not  affect  the 
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variation,  excepting  when  the  slope  surface  of  E is  carried  out 
so  as  to  suffer  the  tooth  to  slide  along  it.  This  contrivance  is 
known  by  the  name  of  the  dead  heat,  or  the  dead  seapement  ; 
because  the  seconds  index  standi  still  after  each  drop,  whereas 
the  index  of  a cluck  with  a recoiling  seapement  is  always  in 
motion,  hobbling  backward  and  forward. 

In  this  seapement,  an  increase  of  the  maintaining  power  ren- 
ders the  vibrations  larger  and  slower:  because  the  greater 
pressure  of  the  tooth  on  the  edge  of  the  pallet  throws  it  round 
through  a greater  arch  : and  its  increased  pressure  on  both  sur- 
faces of  the  pallet  retards  its  motion. 

4.  The  effect  of  the  escapement  which  has  been  called 
horizontal,  because  the  last  wheel  in  watches  of  this  construc- 
tion has  its  plane  parallel  to  the  rest  of  the  system,  i ; similar  to 
that  of  the  dead  beat  scapcmcnt  of  Graham.  In  fig.  6,  the 
horizontal  wheel  is  seen  with  twelve  teeth,  upon  each  of  which 
is  fixed  a small  wedge  supported  above  tho  plane  of  the  wheel, 
as  may  he  seen  at  the  letters  A and  B.  On  the  verge  of  tho 
balance  there  is  fixed  part  of  a hollow  cylinder  of  steel  or  other 
hard  material,  the  imaginary  axis  of  w hich  passes  through  tho 
pivots  of  tho  verge.  C represents  this  cylindrical  piece,  into 
which  the  verge  D may  bo  supposed  to  have  fallen.  While  the 
vibration  causes  tho  cylindrical  piece  to  revolve  in  the  direction 
which  carries  its  anterior  edge  towards  the  axis  of  the  wheel, 
the  point  of  the  wedgo  will  merely  rub  the  internal  surface,  and 
no  otherwise  affect  the  vibration  of  the  balance  than  by  retard- 
ing its  motion.  But  when  the  return  of  tho  vibration  clears  the 
cylinder  of  the  point  of  the  wedge  D.  the  wheel  will  advance, 
and  the  slope  surface  of  the  wedge  acting  against  the  edge  of 
the  cylinder  will  assist  the  vibration  of  the  balance.  When  tho 
edge  of  the  cylinder  arrives  at  the  outer  point  of  the  wedge  D, 
its  posterior  edge  must  arrive  at  the  position  denoted  by  the 
dotted  lines  of  continuation  ; immediately  after  which  the  wedge 
or  tooth  E will  arrivo  at  tho  position  e,  and  rest  on  the  outer 
surface  of  the  cylinder,  where  it  will  produce  no  other  effect 
than  that  of  retardation  from  friction,  as  was  remarked  with  re- 
gard to  the  wedge  D,  until  the  course  of  the  vibration  shall 
bring  the  posterior  edge  of  the  cylinder  clear  of  the  point  of  the 
wedge.  In  this  last  situation,  the  wedge  will  act  on  the  edge 
of  the  cylinder,  and  assist  the  vibration,  as  in  the  former  case, 
until  that  edge  shall  arrive  at  the  outer  or  posterior  point  of  the 
wedge,  immediately  after  which  the  leading  point  will  fall  on 
the  inner  surface  of  the  cylinder  in  the  first  position,  as  was 
shewn  in  the  wedge  I). 

Horizontal  watches  were  greatly  esteemed  during  the  last 
thirty  years,  until  lately,  when  they  gave  place  to  those  con- 
structions which  arc  known  by  the  name  of  detached  or  free 
scapements.  In  the  common  seapement,  fig.  I,  an  increase  of 
the  maintaining  power  increases  the  recoil,  and  accelerates  the 
vibration  ; but  with  the  horizontal  seapement  there  is  no  recoil j 
and  an  increase  of  (be  maintaining  power,  though  it  may  en- 
large the  arc  of  vibration,  will  not  necessarily  diminish  or  alter 
the  time.  It  is  accordingly  found,  that  the  experiment  of 
altering  the  maintaining  power  by  the  application  of  the  key 
does  not  alter  the  rate  in  the  same  perceptible  manner  as  in 
common  watches. 

6.  Fig.  0,  represents  tho  free  seapement  of  onr  best  portable 
time-pieces.  Fig.  4.  exhibits  the  seapement  on  a large  scale. 
On  the  verge  of  the  balance  is  fixed  a circular  piece  of  sap- 
phire, or  of  hard  steel,  E L.  out  of  which  a sectoral  piece  is  cut. 
H G is  a straight  spring  fixed  near  its  extremity  H,  and  having 
at  the  other  extremity  a pin  G,  against  which  one  of  the  teeth  of 
the  wheel  D reals  when  the  train  is  at  rest.  This  spring  has  a 
slight  tendency  towards  the  centre  of  the  wheel,  but  Is  pre- 
vented by  the  stop  K from  throwing  the  pin  further  inwards  thau 
just  to  receive  the  point  of  the  toolh.  I is  a very  slender  spring 
Axed  at  the  end  I.  and  pressing  very  slightly  against  thepiu  G, 
in  a direction  tending  to  throw  it  ftom  the  wheel  1),  but  which 
on  account  of  the  greater  power  of  H G it  cannot  effect.  It  may 
be  observed  that  the  spring  I proceeds  a little  beyond  the  pin 
G. — F is  a lever  proceeding  from  the  verge  of  the  balance  di- 
rectly opposite  the  end  of  the  spring  I.  and  long  enough  to  strike 
it  in  its  vibration.  The  action  is  as  follows  : — From  the  pressure 
of  the  main  spring,  the  wheel  {fig.  4.)  is  urged  from  D towards 
F,  but  is  prevented  from  moving  by  the  pin  G.  Let  the  ba- 
lance be  made  to  vibrate,  and  the  lever  F will  move  through 
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the  arc  F/,  strike  the  inner  extremity  of  the  spring,  I,  and  dis-  I 
place  the  pinG.  At  this  instant  the  face  E,  which  may  he  call- 
ed the  pallet,  will  have  arrived  at  the  position  t,  against  which 
the  tooth  of  (he  wheel  will  fall,  and  communicate  its  impulse 
through  about  15"  or  lG°of  the  vibration.  But  F quits  the  spring 
1 sooner  than  the  wheel  quits  the  pallet  E,  and  consequently  the 
pin  G will  have  returned  to  iU  first  station  before  tiro  wheel  can 
have  advanced  a whole  tooth,  and  tho  spring  or  detent  HG  will 
receive  the  wheel  as  before,  immediately  after  its  escape  from 
the  pallet.  The  returning  vibration  of  the  balance  will  be  made 
with  the  piece  K L perfectly  at  liberty  between  two  teeth  of 
the  wheel,  as  in  the  sketch,  and  the  back  stroke  of  the  lever 
F against  tho  tender  spring  I will  have  no  effect  whatever  on  the 
pin  G;  this  spring  being  like  the  hack  spring  of  tho  jacks  of  the 
harpsichord,  active  in  one  direction  only.  The  third  vibration 
of  the  balance  will  unlock  the  detent  as  before:  the  impulse 
will  ngain  be  given,  and  the  whole  process  will  he  repeated  ; 
and  in  this  manner,  tho  balance,  though  it  may  vibrate  through 
the  greatest  part  of  the  entire  circle,  will  be  entirely  free  of  the 
works,  except  during  the  very  small  time  of  the  drop  of  the 
wheel. 

It  is  hardly  necessary  to  make  any  remark  on  this  scapement. 
It  requires  little  or  no  oil,  and  when  all  the  parts,  particularly 
the  pendulum  spring,  are  duly  adjusted,  it  is  found  that  a very 
great  variation  in  the  first  mover  will  remarkably  alter  the  arcol 
vibration  without  affecting  the  rate.  The  piece  E L might  have 
consisted  of  a single  pallet  or  arm,  instead  of  a portion  of  a 
circle  or  cylinder  ; hut  such  a piece  would  have  been  rather 
less  convenient  to  make  in  sapphire,  or  ruby,  as  in  the  best 
time-pieces,  and  would  also  have  been  less  useful.  For  if  by 
nny  accident  or  shock,  the  pin  G should  be  displaced  for  an  in- 
stant, the  wheel  D will  not  run  down,  because  it  will  be  caught 
upon  the  circular  surface  EL.  It  is,  indeed,  very  easy  to  ob- 
serve. that  the  piece  E L would  operate  without  the  detent, 
though  w itb  much  friction  during  the  time  of  repose.  The  tooth 
of  the  wheel  would  in  that  ease  rest  upon  its  circular  face. 

G.  In  the  two  last  scapemcnts  we  have  seen  the  variable  ef- 
fects of  the  maintaining  power  almost  entirely  removed,  as  far 
us  can  be  practically  discerned.  Fig.  7,  exhibits  the  scapoment 
of  Mudge  ; in  which  the  balance  is  perfectly  detached  from  the 
train  of  wheels,  except  during  the  extremely  short  interval  of 
striking  out  the  parts  which  serve  the  purpose  of  detents.  O N 
EBQ  is  the  circumference  of  the  balance,  vibrating  by  the 
action  of  a spiral  spring  as  usual  on  its  axis  C A 1)H  passing 
through  the  centre  C : the  axis  is  bent  into  a crank,  A X Y I), 
to  make  room  for  the  other  work.  LM,  Z W,  arc  two  rods 
fixed  to  the  crank  at  the  points  L and  Z,  parallel  to  X Y 
e rt  tf  r $ are  fixed  parts  of  the  machine.  T H is  no  axis  con- 
centric with  that  of  the  balance,  and  carrying  an  arm  G « near- 
ly at  right  angles  to  it,  and  a small  auxiliary  spring  u,  which  is 
wound  up  whenever  the  arm  G o is  moved  in  the  direction  o h. 
p is  a curved  pallet  fixed  to  the  axis  T R,  which  receives  the 
tooth  of  the  balance  wheel  near  the  axis.  The  tooth,  pro- 
ceeding along  the  curved  surface,  by  the  force  of  the  main 
spring  turns  the  axis  and  its  arm  G o,  and  winds  up  the  spring 
a.  A small  projection  at  the  extremity  of  the  curved  surface 
of  the  pallet  p prevents  the  further  progress  of  the  tooth,  when 
the  arm  oG  has  been  turned  through  an  arc  oh,  of  about  27  ; 
and  consequently  the  spring  u has  been  wound  up  through  the 

same  angle  or  arc,  oGAz  27°. F 8 is  another  axis  exactly 

similar  to  T R.  It  carries  its  arm  I o,  and  spring  v,  and  the 
tooth  of  the  balance-wheel  / m winds  up  the  spring  **,  by  act- 
ing on  Ibe  pallet  q,  and  is  detained  by  a projection,  after  having 
carried  it  through  an  angle  of  *27°,  exactly  as  in  the  former  ease. 
The  arcs  passed  through  by  the  arms  Go  and  Io,  and  marked 
in  the  figure,  arc  also  denoted  by  the  same  letters  on  the  rim  of 
the  balance. 

The  effect' of  this  scapement  may  he  thus  explained  : let  the 
balance  be  in  the  quiescent  state,  the  main  spring  being  un- 
wound. and  the  branch  or  crank  in  the  position  represented  in 
the  figure.  If  the  quiescent  points  of  the  auxiliary  springs 
coincide  with  that  of  the  balance-spring,  the  arm  G o will  just 
touch  the  rod  L M,  and  in  the  like  manner  the  arm  I U wiil  just 
touch  the  rod  W Z ; the  two  arms  G o aud  I o in  this  position  arc 
parallel  to  the  line  C O.  This  position  of  the  balance  and  aux- 
iliary springs  remains  as  long  as  the  main  spring  of  the  ma- 


chine continues  unwound  : hut  whenever  the  action  of  the  main 
spring  sets  the  balance  wheel  in  motion,  a tooth  thereof  meeting 
with  one  or  other  of  the  pallets  p or  a,  will  wind  up  one  of  the 
auxiliary  springs;  suppose  it  should  be  the  spring  u.  The  arm 
Go  being  carried  into  the  posilion  G A,  by  ibe  force  of  ifao 
balance  wheel  acting  on  the  pallet  p,  remains  in  that ‘position 
as  long  as  the  tooth  of  the  balance-w  heel  continues  locked  by 
the  projection  at  the  extremity  of  the  pallet  p;  and  the  balance 
itself  not  being  at  all  affected  by  the  motion  of  the  arm  G o,  nor 
by  the  winding  up  of  the  spring  «,  remains  in  its  quiescent 
position  ; consequently  no  vibration  can  tako  place  except  by 
the  assistance  of  some  external  force  to  set  the  balance  in  mo- 
tion.  Suppose  an  impulse  to  be  given  sufficient  to  carry  it 
through  the  semi-arc  OB,  which  is  about  155°  in  Mr.  Mudge's 
construction. 

The  balance,  during  this  motion,  carries  with  it  the  crank 
AX  YD,  and  the  affixed  rods  LM,  Z W.  When  the  balance 
has  described  an  angle  of  about  27*  “ the  angle  « C A,  or  » G A, 
rod  L M meets  with  the  arm  G II,  ami  by  turning  the  axis  T R, 
and  the  pallet  p in  the  direction  of  tho  arc  OA,  release*  the 
tooth  of  the  balance  wheel  from  the  projection  at  the  extremity 
of  the  pallet  the  balance  w heel  immediately  revolves,  and 
the  lower  tooth  meeting  with  the  pallet  7.  winds  up  the  auxili- 
ary spring  r,  and  carries  the  arm  I«  with  n circular  motion 
through  the  angle  ol  A,  about  27°,  in  which  position  the  arm  I o 
remains  as  long  us  the  tooth  of  the  balancc.whecl  is  locked  by 
the  pallet  q.  While  the  spring  v is  winding  up  through  the  arc 
o A,  the  balance  describes  the  remaining  part  of  the  semi-arc  A B, 
and  during  this  motion  the  rod  L M carries  round  the  arm  G A, 
causing  itto  describe  an  angle  A C B,or  AG  B,  which  is  measured 
by  the  arc  Allz  108°.  When  the  balance  has  arrived  at  the 
extremity  of  the  semi  arc  OBz  135°,  the  auxiliary  spring  u 
will  have  been  wound  up  through  the  same  angle  of  130°,  that  is 
to  say,  27°.  by  the  force  of  the  main  spring  acting  on  the  pallet 
p,  and  108°  by  the  balance  itself,  carrying  along  with  it  the  arm 
Go  or  G A,  while  it  describes  the  arc  A U.  The  balance  there- 
fore returns  through  the  arc  BO,  by  the  joint  action  of  the 
balance-spring  and  the  auxiliary  spring  u ; the  acceleration  of 
both  springs  ceasing  the  instant  the  balance  arrives  at  the  quies- 
cent point  0.  When  the  balance  has  proceeded  in  its  vibration 
about  23°  beyond  the  point  O,  to  the  position  C A,  the  rod  Z W 
meets  with  the  arm  1 A,  and  by  carrying  it  forward  releases  the 
tooth  of  the  balance-wheel  from  the  pallet  q.  The  balance- 
wheel  accordingly  revolves,  and  the  ouper  tooth  meeting  with 
the  pallet  />  winds  up  the  auxiliary  spring  u as  before.  The 
balance  with  the  crank  proceeding  to  describe  the  remaining 
semi-arc  A E,  winds  up  the  spring  r through  the  further  angle 
AC  E—  108°,  and  returns  through  the  semi-are  E 0,  by  the  joint 
action  of  the  balance-spring  and  the  auxiliary  spring  r,  both  of 
which  cease  to  accelerate  the  balance  the  instant  it  has  arrived 
at  O. 

It  may  be  remarked,  in  this  corious  scapement,  that  the 
motion  of  the  balance  in  its  semi-vibration  from  the  point  of 
quiesrcncc  is  opposed  through  an  arc  of  no  more  than  108°,  but 
is  accelerated  in  its  return  through  the  whole  arc  of  135°,  and 
that  the  difference  is  what  maintains  the  vibrations;  and  more- 
over, that  the  force  from  the  wheel  being  exerted  to  wind  up 
each  auxiliary  spring  during  the  time  it  is  totally  disengaged 
from  the  balance,  this  last  organ  cannot  he  effected  by  ilsirre~ 
gularitics,  except  so  far  as  they  may  render  it  more  difficult  to 
disengago  the  rim  of  the  pallet  from  the  tooth.  The  balance 
describes  an  arc  of  ahnut  8°  during  this  disengagement. 

Count  Bruhl,  in  his  pamphlet  “On  the  Investigation  of 
Astronomical  Circles,”  after  describing  Mudge's  scapement, 
proceeds  thus:  "By  what  bus  been  said,  It  is  evident,  that 
whatever  inequality  there  may  he  in  the  power  derived  from  the 
main-spring  (provided  the  latter  hr  sufficient  to  wind  up  those 
little  pallet-springs),  it  can  never  interfere  with  the  regularity  of 
the  balance's  motion,  hut  at  t'ic  instant  of  unlocking  the  pallets 
which  is  so  instantaneous  an  operation,  and  the  resistance  so 
exceedingly  small,  that  it  cannot  possibly  amount  to  any 
sensible  error.  The  removal  of  this  great  obstacle  was  cer- 
tainly never  so  effectually  done  by  any  other  contrivance,  and 
deserves  the  highest  commendation  as  a probable  means  to 
perfect  n portable  machine  that  will  measure  time  correctly. 
But  this  is  not  the  ouly,  nor  indeed  the  principal  advantage 
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which  thin  time-keeper  will  possess  over  any  other;  for  as  it  is 
impossible  to  reduce  frietioo  to  so  small  a quantity  as  not  to 
affect  the  motion  of  a balance,  the  consequence  of  which  is, 
that  it  describes  sometimes  greater  and  sometimes  smaller  arcs, 
it  became  necessary  to  think  of  some  method  by  which  the 
balance  might  be  brought  to  describe  those  different  arcs  in  the 
aame  time.  If  a balance  could  be  mud©  to  vibrate  without 
friction  or  resistance  from  the  medium  in  which  it  moves,  the 
mere  expanding  and  contracting  of  the  pendulum-spring  would 
probably  produce  the  so  much  wished  fur  effect,  as  its  force  is 
supposed  to  be  proportional  to  the  arcs  described ; but  as  there 
is  no  machine  void  of  friction,  and  as  from  that  cause,  the  vclo- 
city  of  every  balance  decreases  more  rapidly  than  the  spaces 
gone  through  decrease,  this  inequality  could  only  be  removed 
by  a force  acting  on  the  balance,  which  assuming  different  ratios 
in  its  different  stages,  could  counterbalance  that  inequality. 
This  very  material  and  important  remedy,  Mr.  Mudgc  has 
effected  by  the  construction  of  his  seapement;  for  his  pallet 
springs  having  a force  capable  of  being  increased  almost  at 
pleasure,  at  the  commencement  of  every  vibration,  the  pro- 
portion in  their  different  degrees  of  tension  may  be  altered  till 
It  answers  the  intended  purpose.  This  shews  how  effectually 
Mr.  Mudgc’s  scapemeot  removes  the  two  greatest  difficulties 
that  have  hitherto  baffled  the  attempts  oT  every  other  artist, 
namely,  the  inequalities  of  the  power  derived  from  the  main 
spring,  the  irregularities  arising  from  friction,  and  the  variable 
resistance  of  the  medium  in  which  the  balance  moves.” 

7.  Fig.  8,  is  the  sketch  of  an  adaptation  of  Madge's  scape- 
ment  to  a clock.  LM  is  a part  of  the  periphery  of  the  wheel. 
U A,  G B,  are  two  arms  separately  moveable  on  the  saute  axis, 
and  terminating  in  the  pallets  A,  B.  These  pallets  have  inclined 
faces,  with  a claw  or  detent  at  the  lower  part  of  each.  G O,  I O, 
are  tails  proceeding  from  each  pallet  piece  respectively,  and 
the  dark  spot  at  N represents  a pin  proceeding  from  the  pen- 
dulum rod,  and  capable  of  moving  either  of  the  tails  according 
to  the  course  of  the  vibration.  Tho  dotted  circles  u and  v 
represent  weights  which  arc  stuck  upon  two  pins,  and  may  be 
changed  for  others,  greater  or  smaller,  anil  ihc  most  suitable 
quantity  is  found.  Suppose  llte  wheel  to  be  urged  from  L to- 
wards M , and  the  pendulum  made  to  vibrate  by  external  impulse ; 
the  pin  N proceeding  towards  L will  strike  the  tail  G O,  raise 
the  pallet  A,  and  set  the  wheel  at  liberty  ; which  sliding  along 
the  inner  surface  of  the  pallet  B,  will  raise  it,  and  stop  against 
the  claw  at  its  lower  end.  I O will  consequently  be  carried  ioto 
the  position  I P;  and  the  pallet  A in  its  return  will  be  opposite 
to  a vacancy,  which  will  permit  the  tail  G O to  follow  the  pin  N 
as  far  as  the  pcrprndicular  situation.  The  pendulum  will  there- 
fore he  assisted  by  the  weight  w through  a longer  arc  in  its  de- 
scent. than  it  was  impeded  by  it  in  its  ascent.  In  the  opposite 
semi-vibration  toward  M,  the  pendulum  will  proceed  unopposed 
by  v,  while  it  passes  through  the  angle  O I P,  when  it  will  raise 
Jl,  and  permit  the  wheel  to  elevate  the  pallet  A.  In  the  motion 
on  this  side  of  the  perpendicular,  it  is  also  clear  that  the  descent 
will  be  more  assisted  than  the  ascent  was  impeded.  Whence 
it  follows,  that  the  clock  will  continue  to  go;  and  no  variation 
of  the  force  of  the  wheel  L M,  which  raises  the  pallets  in  the 
absence  of  the  pendulum  will  affect  the  vibration,  except  so 
far  as  it  may  afford  a variable  resistance  at  the  detent  or  claw. 

8.  Mr.  Mudge  has  also  given  another  detached  seapement, 
which  he  recommends  for  pocket  watches,  and  executed  en- 
tirely to  his  satisfaction  in  one  made  for  the  queen.  A dead* 
be  it  pendulum  seapement  is  interposed  between  the  wheels  and 
the  balance.  The  crutch  E D F (6g.  3.  has  a third  arm  D G stand- 
ing outwards  from  the  meeting  of  the  other  two,  and  of  twice 
their  length.  This  arm  terminates  in  a fork  AG  B.  The  verge 
V has  a pallet  C,  which,  when  all  is  at  rest,  would  sland  be- 
tween the  points  A,  H.  of  the  fork.  But  the  wheel  by  its  action 
on  the  pallet  E.  forces  the  fork  into  the  position  B g l,  the  point 
A of  the  fork  being  now  where  B was  before,  just  touching  the 
cylindrical  surface  of  (be  verge.  The  seapement  of  the  crutch 
E D F is  not  accurately  a dead-beat  seapement,  but  has  a very 
small  recoil  beyond  the  anglo  of  impulsion.  By  ibis  circum- 
stance the  branch  A (now  at  B)  is  made  to  press  most  gently  on 
the  cylinder,  and  keeps  the  wheel  locked,  while  the  balance  is 
going  round  in  the  direction  B FI  A.  The  point  A gets  a motion 
from  A to  B by  means  of  a notch  in  the  cylinder,  which  turns 


round  at  the  same  time  by  the  action  of  the  branch  AG  on  the 
pallet  C ; hut  A does  not  touch  the  cylinder  during  this  motion, 
the  notch  leaving  free  room  for  its  passage.  When  the  balance 
returns  from  its  excursion,  the  pallet  C strikes  on  the  branch 
A (still  at  B),  and  unlocks  the  wheel.  This  now  acting  on  tho 
crutcb-pallet  F,  causes  the  branch  h of  the  fork  to  follow  the 
pallet  C,  and  give  it  a strong  Impulse  in  the  direction  in  which 
it  is  then  moving,  causing  the  balance  to  make  a semi-vibration 
in  the  direction  A II  B.  The  fork  is  now  in  tho  situation  A g a, 
similar  to  B.©  6,  and  the  wheel  is  again  locked  on  tho  crutch 
pallet  E. 

The  intelligent  reader  will  admit  this  to  be  a very  steady  and 
effective  scaprmcut.  The  lockage  of  the  wheel  is  procured  in 
a very  ingenious  manner;  and  the  friction  on  the  cylinder, 
necessary  for  effecting  this,  may  lie  made  ns  small  as  wc  please, 
notwithstanding  a very  strong  action  of  the  wheel;  fur  the 
pressure  of  the  fork  on  the  cylinder  depends  entirely  on  tho 
degree  of  recoil  that  is  formed  on  the  pallets  E and  F.  Pressure 
on  tho  cylinder  is  not  indispensably  necessary,  and  the  crutcli- 
scaprmcnt  may  be  a real  dead-beat.  But  u small  recoil,  by 
keeping  the  fork  in  contact  with  the  cyliuder,  gives  the  most 
perfect  steadiness  to  the  motion.  The  ingenious  inventor,  a 
man  of  approved  integrity  and  judgment,  declares  that  her 
majesty's  watch  was  the  best  pockct-wntch  he  had  ever  seen. 
We  ore  not  disposed  to  question  its  excellency. 

f).  Another  seapement,  in  which  a considerable  degree  of 
ingenuity  is  united  with  comparative  simplicity,  is  that  of  Mr. 
De  Lafons.  The  inventor’s  description  and  some  of  his  obser- 
vations, as  presented  tr>  the  Society  of  Arts,  are  as  follows  ; — 
Although  the  giving  an  equal  impulse  to  the  balance  has 
been  already  most  ingeniously  done  by  Mr.  Mndge  aid  Mr. 
Halley  (from  whose  great  merit  we  would  not  wish  to  detract,) 
yet  the  extreme  difficulty  and  expense  attending  the  first,  and 
the  very  compound  locking  of  the  second,  render  them  far  from 
completing  the  desired  object.  The  perfections  and  advan- 
tages arising  from  my  improvements  on  the  ronontoire  de- 
tached seapement  for  chronometers,  which  gives  a perfectly  equal 
impulse  to  the  balance,  and  not  only  entirely  removes  what- 
ever irregularities  arise  from  the  different  states  of  fluidity  in 
the  oil,  front  the  train  of  wheels,  or  from  the  main  spring,  but 
docs  it  in  a simpler  way  than  any  with  which  I am  acquainted. 
I trust  it  will  not  be  thought  improper  in  mo  to  answer  some 
objections  made  at  the  examinations  before  the  committee,  as 
I am  fully  persuaded  the  more  mathematically  and  critically  the 
improvements  are  investigated,  the  more  perfect  they  will 
prove  to  he.  It  was  first  observed  that  ruy  method  did  not  so 
completely  detach  the  train  of  wheels  from  the  balance  as  an- 
other seapement  then  referred  to.  I bee  leave  to  remark,  that 
the  train  of  wheels  in  mine  is  prevented  from  pressing  against 
the  locking  by  the  whole  power  oi  the  reuion  lot  re- spring  ; so  that 
the  balance  has  only  to  remove  the  small  remaining  pressure, 
which  does  away  that  objection,  and  also  that  of  the  disadvan- 
tage of  detents,  ns  this  locking  may  he  compared  to  a light  ba- 
lance turning  on  fine  pivots  without  a pendulum  spring ; and 
has  not  only  the  advantago  of  banking  safe  at  two  turns  of  the 
balance,  and  of  being  firmer  and  less  liable  to  be  out  of  repair 
than  any  locking  where  spring  work  is  used,  but  likewise  of 
unlocking  with  much  less  power.— It  was  then  observed,  it 
required  more  power  to  make  it  go  than  usual.  Permit  rue 
tosay.it  requires  no  more  power  than  any  other  remontoire- 
scapcmcnl.  as  the  power  is  applied  in  the  most  mechanical 
manner  possible.— And,  lastly,  It  was  said,  that  it  set  or  requir- 
ed tho  balance  to  vibrate  an  unusually  large  arch  before  the 
picco  would  go.  This  depends  on  the  accuracy  of  the  execu- 
tion, the  proportionate  diameter  and  w eight  of  the  balance,  the 
strength  of  the  reraontoirc-spring,  and  the  length  of  the  pallets. 
If  these  circumstances  arc  well  attended  to,  it  will  set  but  little 
more  than  the  most  generally  detached  scupements.  A,  fig. 
9,  shews  the  scape  wheel ; U,  the  lever-pallet,  on  an  arbor  with 
fine  pivots,  having  at  the  lower  end,  C.  lire  remouloire  nr  spi- 
ral-spring fixed  with  a collar  and  stud.  a<  pendulum-spring* 
are  ; I)  the  pallet  of  the  verge,  hmiug  a roller  turning  in  smalt 
pivots  for  the  lever  pallet  to  act  against ; E pallets  to  discharge 
the  locking,  with  a roller  between,  ns  in  fig.  10;  F,  the  arm  of 
the  locking-pallet  continued  at  the  other  cud  to  make  it  poise, 
having  studs  and  screws  to  adjust  and  bank  the  quantity  of 
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motion  ; a.  and  b,  the  locking  pallet*,  being  portion*  of  circles  , 
fastened  on  an  arbor  turning  on  fiue  pivots  ; Q,  the  triple  fork, 
at  the  end  of  the  ariu  of  the  locking  pallets.  Tho  centre  of  the 
lever  pallet  in  the  draft,  is  in  a right  line  between  the  centre  of 
tho  scape  wheel  and  the  centre  of  the  verge,  though  in  the  model 
ft  is  not;  but  may  be  made  so  or  not,  as  best  suits  the  calliper, 
8c  c. 

The  scape-wheel  A,  with  tbo  tooth  I,  is  acting  on  the  lever- 
pallet  B.  and  has  wound  up  tho  spring  C ; the  verge  pallet  D 
(turning  the  a ay  represented  by  the  arrow)  the  moment  it 
comes  within  the  reach  of  the  lever  pallet,  the  discharging 
pallet  E,  taking  hold  of  one  prong  of  the  fork,  removes  the  arm 
P,  and  relieves  the  tooth  p from  the  convex  part  of  the  lock  •. 
The  wheel  goes  forward  a little,  just  sufficient  to  permit  the 
lever-pallet  to  pass,  while  the  other  end  gives  the  impulse  to 
the  balance  ; the  tooth  4 of  the  wheel  is  then  locked  on  the  con- 
cave side  of  the  lock  b,  and  the  lever-pallet  is  stopped  against 
the  tooth  5,  as  in  fig.  11.  So  far  the  operation  of  giving  the 
impulse,  in  order  again  to  wind  the  remontuire  spring  (the 
other  pallet  at  E,  in  the  return  removing  the  arm  Fthe  contrary 
direction),  relieves  the  tooth  3 from  the  lock  b . The  wheel 
again  goes  forward,  almost  the  whole  space  from  tooth  to  tooth, 
winds  the  spiral  spring  again,  and  conics  into  the  situation  of 
fig.  I,  and  thus  the  whole  performance  is  completed.  The  end 
of  the  lower  pallet  B resting  on  the  point  of  the  tooth  1,  pre- 
vents the  wheel  exerting  its  full  force  on  the  lock  a,  as  in  fig.  1, 
The  same  effect  is  produced  by  the  pallet  lying  on  the  tooth  6,  | 
by  preventing  the  wheel  from  pressing  on  b ; and  thus  the  lock- 
ing becomes  tbo  tightest  possible.  This  scapement  may  be  much 
simplified  by  putting  a spring  with  a pallet  made  in  it  as  in  fig. 
12.  instead  of  the  lever  pallet,  and  spiral-spring.  The  operation 
will  be  in  other  respects  exactly  the  same,  avoiding  the  friction 
of  the  pivots  of  the  lever-pallet.  This  method  I prefer  for  a 
piece  to  be  in  a state  of  rest,  as  a clock  ; but  the  disadvantage 
from  the  weight  of  the  spring  iu  different  positions,  is  obvious. 
The  locking  may  be  on  any  two  teeth  of  the  wheel,  as  uiay  be 
fonnd  most  convenient — Dr.  Gregory's  Mechanics. 

Many  other  ingenious  scapemcnts  have  been  contrived  by 
Harrison,  Hindlcy,  Ellicott,  Lepautc,  Lc  Roy,  Berthoud,  Ar- 
nold, Whitehurst,  Earnsbaw,  Nicholson,  fttc.  But  descriptions 
of  them  would  extend  this  article  to  much  too  great  a length. 
"What  is  here  collected  will,  we  trust,  furnish  some  insight  into 
the  nature  of  a few  of  the  most  approved  scapement*. 

8CAPHISM,  an  unseemly  torture  among  the  ancient  Per- 
sians, by  which  criminals  were  exposed  to  be  stung  to  death  by 
wasps. 

8CAPOLITE,  a mineral  found  at  Arendal  in  Norway.  It  is 
of  a pearl  colour,  and  is  crystallised  in  long,  four-sided  rectan- 
gular prisms.  Faces  longitudinally  streaked.  Its  specific  gra- 
vity is  3 68,  and  it  is  hard  enough  to  scratch  glass. 

SCARAB.RUS,  in  Natural  History,  the  Beetle,  a genus  of 
insects  of  the  order  coleoptcra.  In  this  genus  there  are  several 
hundred  species,  in  four  divisions,  which  arc  distinguished  by 
the  form  of  their  feelers.  The  beetle  is  the  most  remarkable 
species,  as  well  in  size  as  in  beauty.  It  is  live  or  six  inches 
long;  the  wing-shells  are  of  a smooth  surface,  of  a bluish-gray 
colour,  marked  with  round  deep-black  spots  of  different  sizes. 
In  this  country,  the  cockchafer  is  very  common.  The  larva 
inhabits  ploughed  lands,  and  feeds  on  the  roots  of  com  ; and 
the  complete  insect  makes  its  appearance  during  tho  middle  and 
the  decline  of  summer.  The  larva  of  this  insect  is  eagerly 
sought  after  and  devoured  by  swine,  bats,  crows,  and  poultry;  it 
is  said  to  be  two  or  three  year*  in  passing  from  its  first  form 
Into  that  of  the  perfect  insect.  A species  of  great  beauty  is  the 
golden  beetle,  about  the  size  of  the  common  or  black  garden 
beetle  ; the  colour  is  most  brilliant,  varnished,  and  of  a golden 
green.  This  is  a fine  object  for  tbe  magnifying  glass.  It  is  not 
very  uncommon  daring  the  hottost  parts  of  summer,  frequent- 
ing various  plants  and  flowers  ; its  larva  is  commonly  found  in 
the  hollows  of  old  trees,  or  among  the  loose  dry  soil  at  their 
roots,  and  sometimes  in  the  earth  of  ant  hills. 

SCARFING,  a sea  term,  a particular  method  of  uniting  two 
pieces  of  timber  together  by  the  extremities,  so  that  the  end  of 
one  goes  over  the  end  of  tbe  other,  being  tapered  so  that  the 
one  may  be  set  into  the  other,  and  become  even,  as  the  keel- 
pieces.  But  when  the  ends  of  tbe  two  pieces  are  cut  square 


and  put  together,  they  arc  said  to  butt  to  one  another,  (see  the 
article  Butt;)  and  when  nnoihrr  piece  i*  laid  on  and  fastened 
to  both,  as  is  the  case  in  all  the  frame  limbers,  this  is  called 
scarfing  tbe  timbers,  and  half  the  piece  which  fastens  the  two 
timbers  together  is  reckoned  the  length  of  tbe  scarf. 

SCARIFICATION,  in  Surgery,  the  operation  of  making  se- 
veral incisions  in  the  skin  by  means  of  lancets  or  other  instru- 
ments. particularly  the  cupping-instrument. 

SCARLET,  a beautiful  bright  red. 

SCARP,  in  Fortification,  the  interior  slope  of  tbe  ditch  with 
which  the  fortification  is  surrounded,  and  faces  the  country  or 
champaign. 

SC  A V AGE,  a toll  or  custom  anciently  exacted  by  mayors, 
sheriffs,  and  bailiffs  of  cities  and  towns-corporato,  and  of  mer- 
chant strangers,  for  wares  exposed  and  offered  to  sale  within 
their  liberties,  which  was  prohibited  by  Iff  Hen.  VII.  But  the 
city  of  London  still  retains  this  custom. 

SCAVENGERS,  two  officers  chosen  annually  in  each  parish 
in  London  and  the  suburhj,  whose  business  it  is  to  see  that  the 
streets  are  kept  clean,  under  a penalty  of  forty  shillings  fot 
each  offence. 

SCGLOTYRBE,  a disease  characterised  principally  by  a 
contraction  of  the  limbs.  For  this,  various  causes  have  been 
assigned. 

SCENE,  in  a primary  sense,  denotes  a theatre,  where  dra- 
matic pieces,  and  other  public  shows,  were  represented.  Its 
application  is  now  exteuded  to  picturesque  views  of  almost 
every  description. 

SCENOGRAPHY,  in  Perspective,  the  perspective  repre- 
sentation of  a body  on  a plane  ; or  a description  and  view  of  it 
in  all  its  parts  and  dimensions,  such  as  it  appears  to  the  eye 
in  any  oblique  view. 

SCENOPEGIA,  a grand  festival  among  the  Jews,  at  which 
all  their  males  of  a given  age  were  to  attend  at  their  national 
altar.  It  is  more  gcncrnlly  called  “ the  feast  of  tabernacles.” 

SCENT,  in  Hunting,  the  effiuvia  thrown  off  by  animals  in  the 
chase,  and  by  which  they  are  followed  through  all  their  mazes 
and  retreats,  by  dogs  and  those  who  follow  them.  So  acute  is 
tbe  sense  of  smrlling  in  these  bounds,  that  carcases  bnried 
with  lime  ten  fret  under  ground,  have  been  known  to  attract 
them  to  the  spot.  The  term  scent,  in  a lax  sense,  is  sometimes 
applied  to  things  highly  offensive  to  the  olfactory  nerves,  but 
frequently  to  aromatics,  and  ngrecablo  odours. 

SCEPTIC,  one  who  embraces  scepticism,  and  sometimes 
affects  to  doubt  bis  own  existence. 

SCEPTICISM,  doubt,  hesitation,  indecision,  nnbelief.  Scep- 
ticism professes  to  weigh  every  thing,  but  it  determines  nothing, 
ft  robs  the  mind  of  its  resting-place,  but  substitutes  nothing  in 
its  stead. 

SCHEDULE,  a scroll  of  parchment  or  paper,  annexed  to  a 
deed,  will  or  other  instrument,  containing  an  inventory  of 
goods,  be.  omlted  in  the  body  of  the  will  or  deed.  It  is  used 
particularly  lur  the  statement  of  effects  delivered  by  a bankrupt 
to  tho  commissioners  who  are  appointed  to  investigate  his 
affairs.  It  also  includes  a list  of  such  articles  as  are  the  sub- 
jects of  taxation. 

SCHEIK,  a name  given  by  tbe  Turks  to  the  prelates  of  the 
Mahometan  religion,  who  pretend  to  be  the  legitimate  succes- 
sors of  Mahomet.  Their  chief  resides  at  Mecca. 

SCHEME,  representation  of  any  geometrical  or  astronomical 
figure,  or  problem,  by  figures  sensible  to  the  eye ; and  also  the 
harmonious  result  of  contrivance  and  ingenuity. 

SCHIBCH,  in  Arabia,  an  officer  of  high  birth,  which  can  only 
come  by  descent,  and  is  peculiar  to  princes,  sovereigns,  and 
independent  lords.  Among  tbe  Bedouins,  this  title  belongs  to 
every  noble. 

SCH1RROSIS,  a name  given  to  a disorder  in  the  eyes, 
arising  from  a long  continued  inflammation,  when  tho  flesh 
increases  in  balk,  and  assumes  a livid  colour. 

SCHISM,  literally,  a cleft  or  fissure.  In  Religion,  to  which 
the  term  is  chiefly  applied,  it  means  a separation  among  per- 
sons who  profess  the  same  general  principles  of  faith,  but  differ 
in  some  subordinate  particulars.  The  Romanists  enumerate 
thirty-four  schisms  that  have  taken  place  in  their  church, 
among  which,  the  ecclesiastical  revolution  that  took  place  in 
the  days  of  Lather,  bolds  a prominent  rank.  The  Reformation 
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that  took  place  in  ibis  country  is  called  the  English  schism  ; and 
the  English  church,  in  its  turn,  applies  the  opprobrious  epithet 
to  Presbyterians,  Independents,  Anabaptists,  and  Methodists; 
while  each  of  these  sects  cry  out  schism  against  all  who  secede 
from  their  respective  communities. 

SCHISTUis,  in  Mineralogy,  n name  given  to  several  differ- 
ent kinds  of  stones,  but  tnoic  especially  to  some  of  the  argil- 
laceous kiod. 

SCHOLASTIC,  something  belonging  to  the  schools,  or  taught 
in  them.  Connected  with  Philosophy,  it  is  a name  given  to  the 
dialectic  of  Aristotle.  From  the  fifth  until  the  twelfth  century, 
scholastic  philosophy  was  held  in  high  esteem.  The  Reforma- 
tion indicted  on  it  a deadly  wouud,  so  that  at  present  it  is  little 
studied,  and  less  regarded. 

Scholastics,  persons  who  study  either  scholastic  philoso- 
phy or  divinity. 

SCHOLIUM,  a note,  annotation,  or  remark;  occasionally 
made  on  some  passage  or  proposition  of  an  old  author. 

SCHOOL,  a public  place  in  which  languages,  nits,  and 
sciences,  are  taught.  Schools  vary  in  character  and  degree, 
according  to  the  subjects  introduced,  from  the  elementary  prin- 
ciples of  words,  to  the  result  of  academic  researches,  atul  the 
learning  inculcated  in  the  most  renowned  universities.  In  the 
management  of  schools  considerable  improvements  have  been 
made  of  late  years,  but  more  generally  in  their  lower  depart 
ments.  The  word  Schola  originally  sigailies  discipline  and  cor. 
rcction,  and  it  was  anciently  used  to  designate  all  places  where 
persons  met  together  either  to  study,  to  converse,  or  to  do 
any  other  matter.  Among  the  Hebrews,  tho  synagogues  suc- 
ceeded the  schools  of  the  prophets. 

The  Charity  Schools  in  England  arc  both  numerous  and 
opulent,  but  replete  with  abuses.  Winchester,  Eton,  and  West- 
minster schools,  are  royal  foundations.  All  the  other  grammar 
schools,  as  they  are  termed,  are,  in  fact,  charity  schools,  though 
of  a higher  class  than  the  parish  schools  for  the  education  of 
our  pauper  youth. 

Sunday  Schools,  another  species  of  charity  schools,  have 
many  advocates,  as  have  also  the  National  Schools;  and  were 
they  universally  adopted,  wre  might  expect  to  see  the  morality 
of  the  nation  keep  pace  with  these  benevolent  institutions. 
Juvenile  offenders,  w itboul  doubt,  are  numerous ; but  oar  gaols 
are  under  no  obligations  to  Sunday  Schools  for  their  inmates. 

SCHOONER,  a small  vessel  with  two  masts,  whose  main- 
sail  and  foresail  are  both  suspended  by  gaffs,  like  a sloop's 
mainsail. 

SCHORL,  a mineral  which  derives  its  name  from  Soho r law, 
in  Saxony,  where  by  him  it  was  first  discovered. 

SCIARKI,  the  matter  which  runs  ia  burning  torrents  from 
the  craters  of  volcanoes. 

SCIATHERICUM,  a horizontal  dial,  with  a telescope 
adapted  fur  observing  the  trne  time,  both  by  dav  and  by  night, 
to  regulate  and  adjust  pendulum  clocks,  watches,  and  other 
time-keepers. 

SCIATIC  STAY,  a strong  rope  fixed  from  the  main  to  the 
foremast  heads  in  merchant  ships:  when  loading  or  unloading, 
it  serves  to  sustain  a tackle,  which  travelling  upon  it.  may  be 
shifted  over  the  main  or  fore  hatchways,  as  occasion  requires. 

SCIENCE,  in  Philosophy,  a clear  and  certain  knowledge 
of  any  thing,  founded  on  demonstration,  or  self-evident  prin- 
ciples. 

Sciences,  General  Enumeration  of  the.— Principles  of  all 
things — Elements  which  these  principle#  originate — Beings 
which  these  elementt  form — Organs  which  these  beings  deve- 
lop— Wants  which  these  organs  experience — Signs  which 
these  want*  excite— Societies  which  these  signs  produce — 
Countries  which  these  societies  inhabit— Earth  which  these 
countries  compose— Planetary  System  to  which  this  earth 
belongs.  Here  the  accurate  observer  will,  perhaps,  allow  the 
implicit  dependence  of  each  succeeding  on  each  preceding 
head ; and  if  we  next  shew,  that,  under  these  heads,  every 
individual  science  as  naturally  arranges  itself,  he  will  perhaps 
also  grant,  that  we  have  traced  the  basis  of  a natural  system. 
We  shall,  accordingly,  place  these  ten  successive  and  depen- 
dent heads  in  the  first  column  of  the  following  table,  and  range 
after  each,  in  the  third  column,  the  triple  science  which  it 
involves. 
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General 

Heads. 


Principles 


E'emente. 


Being*. 


Organ*. 


Wuls. 


Sign). 


Sociefe*. 

C i entries. 

Earth. 

Planetary 

System. 


Particular 

Samn  of  the  Including,  cm-lrtnit  i/lKi  r/ 

Subjects. 

Sciences. 

the  JaUosnny  Branches, 

r Mutter,  Space, 
J Motion.* 

| .Metaphysics. 

; E»1en*ion,  Divi- 

| Pii  Ysrcs.t 

| aibilily,  4cc. 

Number,  Form, 
V.  M*jjnitu«lc.* 

| Mathematics, 

i Arithmetic,  Geometry 
i Algebra,  Ac. 

£ Atom*, 

Atomolocy  — 

Ibe  doctrine*  of  lint 

i ,, 

Light,  Sound. 

J Molecule*, 

Chemistry  — 

Electricity,  Galiaoi*m 

\ 

Ma;;ne  tiain. 

j Masse*, 

Mechanics  — 

Sialic*.  Hydrostatic*, 

u 

Pueaiuatir*. 

t Minoru!*, 

Mineralogy. 

| Vegetable*, 

Ik/TAXY. 

C Animals, 

Zoology. 

[ Form*. 

PllYStOCStOM* 

| Structure*, 

Anatomy 

L Aclion*, 

Physiology 

f Clc  tbing, 

Costume. 

. Food, 

Gardening,  Ac. 

L 8 belter. 

Architecture. 

' 

Speech , 

f Language,  i 
/ Poetry,  J 

g.  Music,  j 

Grammar,  Cotnpn  jtioa. 
Style. 

a Gesture* 

■s  Gesture, 

< Sculpture. 
( Painting. 
C Letters. 

Writing, 

•'  Stnrou. 

w 

(.  lltEltoGl  YPH1CS 

f Families, 

Morals  — Manner*,  and  the 

i 

Dm  am. 

I Cities, 

CIVICS  — Static*,;  Legislation, 

1 

Administration. 

Nation*, 

Politics 

— the  relation*  of  Peace 

l 

Diplomacy,  War. 

[ Land, 

Geography  • — Geology  and  Palmon- 

) 

togrspby. 

} Sea. 

Hydrography. 

L Air, 

f It*  Form,  See. 

Aerology 

> 

— MvUotology. 

| It*  notion, 
L Its  FJfeet*, 

* Cosmography. 

['Their  Forms,  Ac. 
| Their  Motion*, 

L Tbvir  Influence, 

^Astronomy. 

• * The  subjects  of  these  three  lines  differ  considerably  , but  under  Meta- 
physics, Physics  as  here  employed,  and  Mathematics  : they  are  all  consi- 
dered abstractly,  and  it  is  in  that  aensa  that  era  apply  to  t'  rm  the  geucnl 
term — Priuciples. 

t Extension,  Divisibility,  &c.  are  only  the  first  subjects  commonly  placed 
under  this  head.  We  use  lbs  term  in  a limited  sense.  It  is  commonly  used 
ia  a vague  maauer. 

t Including  the  doctrine#  of  property  and  money,  a*  well  at  of  population. 

SCIENTIFIC,  something  relating  to  the  pure,  sublime 
sciences,  or  that  abounds  in  science  or  knowledge.  A work 
is  said  to  be  scientific*!,  when  it  is  founded  on  the  pure  reason 
of  the  thing,  or  conducted  wholly  on  their  principles. 

SCIERIA,  a frsiivnl  kept  iu  Arcadia  in  honour  of  Bacchus. 

SCILLA,  the  Squill,  in  Botany,  a genus  of  the  monogynia 
order,  in  the  hexandria  class  of  plants,  and  in  the  natural  me- 
thod ranking  under  the  101b  order,  coiomri-e. — 2*2  species. 

SCIMPODIUM,  an  ancient  bed  or  cotirh,  ndaptid  for  one 
person  only.  It  was  also  used  instead  of  tho  Lcctica.  to  carry 
both  men  and  women,  not  only  through  the  city,  but  likewise 
in  journeys  into  the  country. 

SCINCUS,  a species  of  lizard,  sometimes  called  the  Croco- 
dile, and  formerly  well  known  in  the  shops  of  the  druggists  as 
an  iugredient  in  several  compositions. 

SCIOPTIC  BALL,  a sphere  or  globe  of  wood,  with  a circular 
hole  or  perforation,  in  which  a lens  is  placed,  It  is  so  con- 
trived, that,  like  the  eye  of  an  animal,  it  may  be  turned  round 
every  way,  and  is  used  for  making  experiments  in  darkened 
rooms. 

SCIRE  FACIAS,  is  a judicial  writ,  and  properly  lies  after  a 
year  and  a day  after  judgment  given ; whereby  the  sheriff  is 
11  B 
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commanded  to  summon  or  give  notice  to  tbe  defendant,  that  he 
appear  and  shew  cause  why  the  plaintiff  should  not  have  exe- 
cution. 1 Inst.  1290. 

SCIRRHUS,  in  Surgery,  a term  that  denotes  any  kind  of 
swelling,  accompanied  with  considerable  hardness. 

SCIRRONES,  a species  of  small  lice  bred  under  the  skin. 

8CIRROPHORION,  the  last  month  of  the  Athenian  year. 
It  contained  twenty-nine  days,  and  corresponded  with  the  latter 
part  of  oar  May  and  beginning  of  June. 

SCITAMINKA,  in  Botany,  an  important  order  of  plants,  the 
eighth  among  the  Fragments  of  Linmcus. 

SCIURUS,  the  Squirrel,  in  Natural  History,  a genus  nf  mam- 
malia, of  the  order  gillirrs.  These  animals  live  principally  on 
seeds  and  fruits.  They  arc  extremely  active  and  nimble,  climb- 
ing trees  with  great  rapidity,  and  bounding  from  one  to  another 
with  a spring  truly  astonishing.  Nome  arc  supplied  with  mem- 
branes, which  enable  them  to  extend  this  leap  into  something 
approximating  to  a short  (light.  Some  arc  subterraneous,  and 
others  build  in  trees.  They  are  sprightly,  elegant,  and  interest- 
ing. The  sailing  squirrel  is  an  inhabitant  of  Java  and  the 
Indian  islands,  and  can  spring  to  an  immense  distance  from 
tree  to  tree,  by  means  of  a membrane  similar  to  that  of  the  pre- 
ceding, which  is  extremely  thin  in  the  middle,  and  thicker  to- 
wards the  extremities.  This  is  the  largest  of  all  the  Hying 
squirrels,  and  is  eighteen  inches  long,  exclusively  of  the  tail. 

SCLEROTICA,  in  Anatomy,  one  of  the  tunics,  or  coats  of 
the  eye. 

SON  I PS,  a small  species  of  gnat  found  about  the  oak,  and 
sustained  by  the  juices  of  its  leaves. 

SCOBS,  tho  raspings  of  ivory,  hartshorn,  or  other  bard  sub- 
stances. 

SCOLD.  Common,  q turbulent  woman,  liable  to  be  indicted, 
and  punished  as  a public  nuisance.  In  the  Saxon  laws  this 
puuishment  was  the  cucking-stool,  now  corrupted  into  tbe 
ducking  stool. 

8COLKX,a  genus  of  the  Vermes  intestina  class  and  order. 

SCOLI  A,  a genus  of  insects  of  the  order  liymcnoptera. 

Scolia,  songs  of  the  ancient  Greeks. 

SCOLOPAX.  Ihc  Curleir,  in  Natural  History,  n genus  of 
birds  of  the  order  grills*.  There  arc  fifty  species,  of  which  the 
follow  ing  are  the  chief : The  common  curlew,  generally  about  two 
fert  long,  is  to  be  met  with  in  Eugland  throughout  the  year, 
cither  on  the  coasts  or  near  the  mountains.  Slugs  and  worms, 
which  its  bill  extracts  from  the  ground  in  the  morning  and 
evening,  constitute  its  inland  subsistence ; and  when  on 
the  shores  of  the  sea,  it  feeds  on  marine  animals.  These 
birds  are  often  observed  in  large  flocks,  and  arc  used  by 
many  for  food.  Those  killed  on  the  coasts,  however,  are  rank 
and  fishy. — The  woodcock  is  about  fourteen  inches  in  length, 
migratory  in  this  country,  and  supposed  to  proceed  from  Swe- 
den.—The  snipe,  weighs  about  four  ounces,  is  about  twelve 
inches  long,  and  to  he  found  in  nearly  every  country  of  the 
world.  Its  food  consists  of  worms  and  insects,  which  it  scoks 
near  small  streamlets  and  in  general  in  wet  grounds. — The  com- 
mon godwit,  is  of  the  weight  of  twelve  ounces,  and  ranks  in  the 
highest  order  of  delicacies.—' The  redshank,  is  not  uncommon  io 
this  island,  and  particularly  towards  the  south. 

SCOLOPENDRA,  in  Natural  History,  centipede,  a genus  of 
insects  of  the  order  aptcra.  There  arc  thirteen  species  found 
in  almost  all  parts  of  the  world ; they  live  in  decayed  wood, 
or  under  stones,  and  some  of  them  in  fresh  and  salt  water; 
they  prey  on  other  inserts.  The  larger  species  are  found  only 
in  the  bolter  regions  or  the  gobe;  they  arc  insects  of  a terrific 
appearance,  and  possess  the  power  of  inflicting  severe  pain  and 
inflammation  by  their  bite. 

SCOMBER,  the  Mackarel,  in  Natural  History,  a genus  of 
fishes  of  the  order  thoraeioi.  There  arc  twenty-ooe  species,  of 
which  we  shall  notice  tho  following: — The  common  ruackarel. 
This  is  one  of  the  most  beautiful  of  fishes,  and  inhabits  both  the 
European  and  American  sens.  The  mackarel  is  a fish  highly 
admired  both  for  its  bcanty  and  excellence,  and  has  in  every 
age  attracted  particular  notice  and  partiality  from  both  these 
circumstances.  The  Romans  prepared  from  it  a condiment  of 
essence  for  the  table,  which  was  in  the  highest  estimation.  The 
general  length  of  this  fish  is  fifteen  inches,  bat  specimens  far 
larger  have  been  occasionally  met  with. — Tbe  tunny  is  some. 


times  ten  feet  long,  and  on  the  Scotch  coast  one  was  taken 
which  weighed  four  hundred  and  sixty  pounds.  In  the  Indian 
ocean  it  is  said  to  exceed  even  this  enormous  size.  These 
fishes  arc  not  particularly  admired  for  food  in  this  country,  in 
which,  indeed  they  arc  rarely  seen  approaching  the  British 
coast  only  in  straggling  parties,  or  rather  as  solitary  individuals. 
By  the  ancients,  fisheries  were  established  for  taking  and  pre- 
serving them,  on  the  coasts  of  the  Mediterranean,  in  which  sea 
they  particularly  abound,  and  there  are  at  present  on  the  same 
coasts  very  extensive  establishments  for  this  purpose.  Indeed, 
to  the  inhabitants  on  those  shores,  the  movements  of  tunny  are 
watched  and  expected  with  as  much  eagerness  as  those  of  the 
herring  or  mackarel  in  the  north.  The  small  fishes  are  gene- 
rally carried  fresh  to  market,  and  the  large  ones  are  cutup  into 
pieces  of  a particular  sice,  and  preserved  in  salt  in  barrels.  Tbe 
tunny  is  a very  voracious  fish,  and  a great  persecutor  of  the 
common  mackarel. 

SCOOP,  a little  hollowed  piece  of  wood  employed  to  throw 
the  water  out  of  a boat,  which  operation  is  usually  called 
baling  the  boat. 

SCORE,  in  Music,  the  original  and  entire  draught,  or  its 
transcript,  of  any  composition. 

SCORIA,  or  Dnoss,  is  that  mass  which  is  produced  by  melt- 
ing metals  and  ores,  and  when  cold  is  brittle,  aod  not  inso- 
luble in  water ; being  properly  a kind  of  glass. 

SCORING,  the  art  of  forming  a score  by  collecting,  and  pro- 
perly arranging  under  each  outer,  tho  several  detached  parts 
of  any  composition. 

SCORPIO,  the  Scorpion,  m,  is  the  eighth  sign  in  the  order  of 
the  zodiac,  and  the  second  of  the  southern  signs.  The  sun 
enters  it  on  the  23d  of  October,  according  to  the  fixed  and 
intellectual  zodiac  of  Hipparchus  and  the  moderns,  but  if  we 
follow  this  sign  in  the  recession  of  Aries  and  his  train,  wc  shall 
find  that  the  sun  enters  Scorpio  about  the  20lli  of  November. 
The  ancient  poets  of  Greece  tell  us,  that  this  is  the  Scorpion 
which  Diana  *eol  to  wound  Orion  for  usurping  her  office. 
Ovid  tells  us,  that  this  serpent  was  produced  by  the  earth,  to 
punish  Orion's  vanity  for  having  boasted  that  there  was  not  on 
the  terrnnueous  globe  any  animal  which  he  could  not  conquer. 
Again,  it  is  said  that  Autumn,  which  produces  fruits  in  great 
abundance,  brings  with  it  a variety  of  diseases;  and  ibis  season 
is  very  fitly  represented  by  a Scorpion,  which  wounds  with  its 
tail  as  it  recedes. 

Boundaries  and  Contents. — Scorpio  is  bounded  on  tbe  north 
by  Serpcntarius  and  Serpens;  cast  by  Sagittarius ; south  by 
Lupus,  Norma,  and  Ara  ; ami  west  by  Libra:  but  the  tail  of 
Srorpius  docs  not  rise  at  London.  lu  this  sign  there  are  forty- 
four  stars,  of  which,  one  is  of  the  first  magnitude,  one  of  tbe 
second,  eleven  of  the  third,  eighth  of  tbe  fourth,  itc.  Antares, 
called  also  Cor  Scorpii,  of  the  first  magnitude,  rises  on  the 
south-east  point  of  the  horizon  at  London.  Its  declination  is 
20°  1'  10^  south  ; its  right  ascension  244°  301' ; and  it  rises 

and  culminates  as  in  the  following  table : Meridian  altitude 
12°  27'  50". 


Month. 

Rises. 

Cl’  LM. 

Month. 

Risks, 

Culm. 

ho-  rai. 

ha.  mi. 

ho.  mi. 

ho.  mi. 

J*n. 

6 0 M. 

9 28  M. 

Jolj 

6 15  A. 

0 37  tK. 

Feb. 

3 4*  W 

7 lti  M. 

Aag. 

4 14  A. 

7 33  A. 

Mar. 

2 0 M. 

5 28  M. 

Sept 

2 15  A. 

5 37  A. 

April 

12  10  M. 

3 31  M. 

Oct 

12  25  A. 

3 40  A. 

May 

10  25  A. 

1 43  M. 

Not. 

10  25  M. 

1 53  A. 

Jmmt 

8 25  A. 

11  41  A. 

Dec. 

8 15  M. 

11  40  M. 

Scorpio,  in  Natural  History,  a genus  of  insects  of  the  order 
Aptcra.  There  are  ten  species,  all  of  which  are  armed  with  a 
slightly  pungent  sting;  and  in  hot  climates  some  of  them  arc 
highly  dangerous  : they  prey  upon  worms,  spiders,  flics,  & c.  and 
even  on  one  another. 

SCORPION,  in  the  ancient  art  of  war,  an  engine  chiefly  used 
in  the  defence  of  the  walls  of  fortified  places  by  throwing 
arrows,  fireballs,  or  great  stones. 

SCOT,  a customary  contribution  laid  upon  all  subjects 
according  to  their  abilities.  Whoever  woro  assessed  to  any 
contribution,  though  not  by  equal  portions,  were  said  to  pay 
scot  and  lot. 

SCOTCH  Fm,  common  fir,  or  pine  tree. 
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SCOTCHES,  in  Agriculture,  a term  signifying  scores  or 
notches.  It  is  sometimes  employed  ns  a mode  ol  reckoning,  by 
farmers. 

SCOTES,  a species  of  duck,  sometimes  called  the  black  diver. 

SCOTIA,  in  Architecture,  a semi-circular  cavity  or  channel, 
between  the  tores  in  the  bases  of  columns. 

SCOTISTS,  a sect  of  school  divines  and  philosophers,  so 
called  from  J.  IHins  Scotus,  their  founder,  who  flourished  in  the 
fourteenth  century,  but  they  are  now  unkuowu. 

SCOTLAND.  By  5 Anne,  c.  8,  the  lTnion  of  England  nnd 
Scotland  was  effected,  and  the  twenty-live  articles  of  union, 
agreed  to  by  the  parliaments  of  both  nations,  were  ratified  and 
confirmed  as  follows : viz.  the  succession  to  the  monarchy  of 
Great  Britain  shall  he  the  same  as  before  settled  with  rcg.ird 
to  that  of  England.  The  united  kingdoms  shall  he  represented 
by  one  parliament.  There  shall  be  a communication  of  all 
rights  and  privileges  Itetween  the  subjects  of  both  kingdoms, 
except  where  it  is  otherwise  agreed.  When  England  raises 
£2.000,000  by  land-tax,  Scotland  shall  raise  £-18,000.  The 
standards  of  the  coin,  of  weights  nnd  measures,  shall  be  reduced 
to  those  of  England  throughout  the  united  kingdoms.  The 
laws  relating  to  trade,  customs,  and  excise,  shall  be  the  same 
in  Scotland  as  in  England.  But  all  the  other  laws  of  Scotland  ! 
shall  remain  in  force,  though  alterable  by  the  parliament  of 
Great  Britain  ; and  particularly,  laws  relating  to  public  policy 
arc  alterable  at  the  discretion  of  parliament.  Laws  relating  to 
private  right  are  not  to  be  altered,  but  for  the  evident  utility  of 
the  people  of  Scotland.  Sixteen  peers  are  to  he  chosen  to 
represent  the  prerage  of  Scotland  in  parliament,  and  forty-five  , 
members  to  sit  in  the  house  of  commons.  The  sixteen  peers  , 
of  Scotland  shall  have  all  privileges  of  parliament,  and  all  peers 
of  Scotland  shall  bo  peers  of  Great  Britain,  ranking  next  i 
after  those  of  the  same  degree  at  the  time  of  tho  union,  and 
■hall  have  all  privileges  of  peers,  except  sitting  in  tho  house  of 
lords,  and  voting  on  the  trial  of  a peer. — It  was  formerly 
resolved  by  the  house  of  lords,  that  a peer  of  Scotland,  claim- 
ing ond  having  a right  to  sit  in  the  British  house  of  peers,  had 
no  right  to  vote  in  the  eleetion  of  the  sixteen  Scotch  peers; 
and  that  if  any  of  the  sixteen  Scotch  peers  arc  created  peers  of 
Great  Britain,  they  thereby  cease  to  sit  as  representatives  of 
the  Sootch  peerage,  and  new  Scotch  peers  must  lie  elected  in 
their  room. 

SCOUR,  in  Military  language,  is  to  (tank  a line  in  sueh  a 
manner  as  to  go  directly  along  it,  so  thatu  musket  ball,  enter- 
ing at  one  end,  may  reach  to  the  other,  leaving  no  place  of 
security. 

SCOURING,  among  cattle,  is  a disease  of  the  flux  kind, 
which  frequently  proves  mortal.  Sheep  are  not  exempt  from 
its  influence.  Scouring,  among  Farriers,  is  a gentle  purge,  to 
preserve  animals  from  noxious  humours. 

SCOUTS,  in  Military  language,  are  generally  horsemen  sent 
out  either  before,  or  on  the  wings  of  an  army,  at  the  distance  of 
a mile  or  two,  to  discover  the  enemy,  and  give  some  signal  of 
alarm. 

SCRAPER,  an  instrument  used  in  mezxotinto  engraving, 
formed  much  in  the  mariner  of  a knife,  except  towards  the 
point,  wbero  it  slopes  off  at  an  angle  from  both  sides.  In  com- 
mon language,  the  application  of  the  term  to  numerous  utensils 
is  well  known. 

SCRAPER.  Shipcarpentcr't,  is  no  iron  machine,  having  two 
or  three  sharp  edges,  used  to  scrape  off  the  dirty  surface  of  the 
planks  on  a ship's  side,  or  decks,  or  to  clean  the  topmasts,  &c. 
When  the  sides  of  a ship  are  thus  sufficiently  scraped,  they  arc 
varnished  over  with  turpentine,  or  a mixture  of  lar  and  oil,  Ike. 
which  prevents  the  planks  from  being  rent  or  split  by  the  sun 
or  wind. 

SCRATCH,  the  name  of  a calcareous,  earthy,  or  atony  sub- 
stance, which  separates  it  from  sea  water  In  boiling  it  for  salt. 
This  concretion,  which  forms  itself  on  ihe  sides  and  bottoms  of 
the  pans  to  which  it  adheres,  is  the  same  substance  that  crusts 
over  the  inside  of  our  tea-kettics.  It  is  a species  of  spar  sus- 
tained more  or  less  In  all  water,  from  which  it  is  detached  by 
boiling. 

JScavrcHF.s,  a disease  tn  horses,  consisting  of  dry  chops, 
scabs,  or  rifts,  that  are  generated  between  the  Itcci  and  the 
pattern  joint. 


Scratch  If  o»A,  a way  of  painting  in  fresco.  It  is  rough, 
but  lasting,  nnd  is  chietly  used  to  embellish  the  fronts  of  mag- 
nificent buildings. 

SCREEN,  in  domestic  comfort,  an  instrument  for  keeping  off 
the  wind,  or  the  exoessivc  heat  of  the  fire.  In  Building,  Screen 
is  used  as  a frame  of  laths,  for  sifting  earth,  lime,  or  sand.  In 
Agriculture,  Serve n,  among  farmers,  is  a contrivance  made 
chiefly  of  wires  in  a frame,  for  the  purpose  of  separating  grain 
of  various  kinds  from  seeds  of  weeds  with  which  it  was  pre- 
viously mixed. 

SCREEN,  is  the  name  given  to  the  pieces  of  canvass,  or 
hammork.  hung  round  a birth  for  warmth  and  privacy. 

SCREW,  one  of  the  mechanical  powers.  See  MlCHANICAL 

Power 

Machine  for  Making  an  original  and  perfect  Screw. — This 
machine  was  invented  by  Mr.  Angus  Mackinnou,  Glasgow. 
Fig.  1 is  a plan,  and  tig.  2 is  an  end  view  of  the  machine  for 
constructing  the  screw.  A A is  the  cast-iron  bar,  upon  which 


Fig.  1. 


the  dic-frame  B B is  made  to  move ; eeee,  two  strong  springs 
attached  to  the  dic-frame,  having  rollers,  dddt/,  in  each  end. 
moving  upon  the  angular  parallel  edges  of  the  bar  A A.  E,  n 
small  frame  for  bolding  the  cutter;  the  cover  bring  removed,  to 
shew  the  action  of  the  cutter  upon  the  steel  cylinder,  of  which 
the  screw  is  to  he  made.  F,  the  steel  cylinder;  the  point  of 
the  cutter,  (which  must  lie  adjusted  to  an  angle,  varying  accord- 
ing to  the  pitch  of  thread  wanted,)  is  seen  projecting  from  the 


Tifk  2. 


frame  E,  being  pressed  forward  by  the  screw  G One  end  of 
the  cylinder  F acts  upon  the  centre  in  the  head-stock  I.  Tho 
journal  upon  the  other  end  of  the  oylinder  works  into  the  steel 
collar  V.  kkkh , four  small  screws  for  pressing  forward  tiro 
springs  crc r.  lilt,  four  small  eyes  in  the  die-frame,  to  which 
cords  arc  attached,  passing  over  the  pulleys  m m m m ; weights 
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being  hooked  on  at  the  other  ends  of  the  cords,  sufficient  to 
overcome  the  friction  of  the  die-frame.  N,  the  haudlc  to  turn 
the  cylinder. 

In  beginning  to  make  the  screw,  the  two  weights  to  the  left 
are  hooked  on  to  the  ends  of  the  cords,  and  the  ey  Under  is 
turned  round  by  the  handle,  until  the  cutter  traverses  the  length 
of  the  cylinder,  when  the  weights  are  removed  to  the  cords  on 
the  right  hand.  It)  continuing  this  operation  alternately  from 
right  to  left,  an  original  and  perfect  screw  is  produced,  as  ex* 
liibited  in  fig.  3.  In  tho  end  view  of  the  machine,  fig.  2,  to 
represents  one  of  the  feet  by  which  it  is  fastened  to  a bench. 
The  same  letters  refer  to  the  same  parts  of  the  machine  in  both 
figures,  where  those  parts  are  exhibited.  Having  obtained,  ns 
already  described,  one  screwed  cylinder  ; this  is  removed,  and 
another  of  the  same  size  is  put  into  the  machine.  The  same 
operation  is  performed  on  it  as  oti  (he  last;  but  it  is  not 
screwed  to  a full  thread,  the  sharp  cotter  being  lemoved  when 
the  spaces  and  threads  arc  of  an  equal  size,  and  a square  cut- 
ter is  put  in  its  place,  by  mean*  of  which  is  obtained  what  is 
technically  termed  a square  thread,  as  shewn  in  fig.  4.  In  the 
same  manner,  a third  and  a fourth  cylinder  are  screwed,  each 
being  successively  a degree  smaller  than  the  preceding.  The 
small  frame  holding  the  cutter  is  now  removed,  and  replaced 
with  dies,  a set  of  which  is  to  be  screwed  with  each  of  the  above 
cylinders.  When  the  dies  are  to  be  screwed,  they  are  placed 
in  the  die-frame  with  one  of  the  cylinders  already  mnde,  and 
pressed  against  it  by  the  screws  (J  g,  until  they  are  fully 
screwed-  After  this,  they  arc  replaced  with  another  cy  linder,  and 
another  set  of  dies,  which  are  likewise  to  he  screwed.  The 
same  operation  is  performed  witli  a third  and  a fourth  act;  (the 
first  set  of  dies  only,  having  n sharp  thread,  the  other  set  hav- 
ing square  threads,)  after  which  they  arc  to  be  tempered.  The 
lieadstock  is  now  removed  to  the  lelt,  to  admit  the  cylinder  of 
which  the  perfect  screw  is  to  be  formed,  and  fastened  at  any 
required  distance,  the  machine  being  constructed  to  cut  a 
screw  above  three  feet  in  length.  The  cylinder  being  placed 


between  the  sharp  dies,  which  are  gently  pressed  by  the  screws 
Gy,  is  turned  round  by  the  handle,  until  the  dio-framc  reaches 
the  left  hand  of  the  cylinder;  it  is  then  turned  in  the  contrary 
way,  and  worked  in  tho  same  manner  as  when  using  the  cut- 
ler. When  a square-thread  screw  is  to  lie  made,  the  sharp 
dies  must  be  removed  after  the  indentation  is  sufficiently  deep 
to  admit  the  square  dies,  which  arc  to  be  substituted  for  the 
former;  when  these  have  cut  the  screw  to  a considerable 
depth,  a smaller  set  of  square  dies  is  taken  in  succession, 
until  the  screw  is  finished. 

N.  B.  Figs.  7 and  8 represent  a small  stock  made  of  steel, 
and  hardened,  for  bolding  the  cutter  while  sharpening-  Figs. 
9 and  10  represent  an  edge  and  side  view  uf  the  cutter.  Figs. 
5 and  6 represent  the  die*. 

SCRIBE,  a principal  officer  in  the  Jewish  law,  whose  business 
it  was  to  write  and  interpret  scripture. 

SCRIBING,  in  Joinery,  the  joining  two  pieces  of  wood 
together,  when  the  surfaces  are  irregular,  so  that  the  proto- 
bcranocs  in  the  one  part  shall  suit  with  exactness  the  indenta- 
tions of  the  other. 

SCRIPTURE,  Writing,  the  revelation  of  God  toman,  as 
oontained  in  the  Bible.  All  profane  scoffing  at  the  holy  scrip- 
turo,  or  exposing  any  pari  thereof  to  contempt  or  ridicule,  is 
punishable  by  One  and  imprisonment.  1 Haw.  7. 


SCRIVENER,  one  who  lends  money  out  at  interest.  Also, 
one  who  transacts  money  matters  between  contracting  parties. 

SCROFULA,  a disease  commonly  called  the  king's  err/.  The 
name  scrofula  was  derived  from  an  opiuion  that  swine  were 
particularly  subject  to  this  affliction. 

SCROLL,  in  Heraldry,  is  the  ornamcDt  placed  under  the 
escutcheon,  containing  a motto  or  short  sentence,  alluding 
sometimes  to  the  bearings,  or  the  bearer’s  name;  sometimes 
expressing  somewhat  that  is  divine  or  heroic,  ami  sometimes 
wbal  may  be  deemed  lieroical. 

SCRUPLE,  a weight  equal  to  the  third  part  of  a drachm,  or 
to  twenty  grains. 

SCRUTOKE,  or  Scri  toihr,  a kind  of  cabinet,  with  a door 
or  lid  opening  downward,  for  the  convcuicncy  of  w tiling. 

SCUD,  a name  given  by  seamen  to  tbc  low  and  lliiu  clouds 
which  arc  most  swiftly  wafted  along  by  tbc  wind  in  dull  weather. 

SCUDDING,  tho  movement  by  which  a ship  is  carried  pre- 
cipitately before  a tempest,  and  is  cither  performed  with  a sail 
extended  on  her  foremast,  or,  if  the  storm  is  excessive,  without 
any  sail,  which  is  then  called,  scudding  under  bare  poles.  In 
sloops  and  schooners,  and  other  small  vessels,  tbc  sail  em- 
ployed for  this  purpose  is  called  the  square-sail.  In  large  ships 
it  is  either  the  foresail  at  large,  reefed,  or  with  its  goose  wings 
extended,  according  to  the  degree  of  the  tempest ; or  it  is  the 
fore-topsail  close  reefed,  and  lowered  on  the  cap,  which  last  is 
particularly  used  when  the  sea  runs  so  high  as  to  becalm  the 
foresail  occasionally,  a circumstance  which  exposes  the  ship  to 
the  danger  of  broaching- to.  As  a ship  flies  with  amazing 
rapidity  through  the  water  whenever  this  expedient  is  put  in 
practice,  it  is  never  attempted  in  a contrary  wind,  unless  when 
her  condition  renders  her  incapable  of  sustaining  the  mutual 
efforts  of  the  wind  and  waves  any  longer  on  her  side,  without 
bring  exposed  to  the  most  imminent  danger.  The  hasnrds  to 
which  this  operation  subjects  a vessel  are,— a pooping  sea,  the 
difficulty  of  steering  to  prevent  bronehing-to,  and  (he  want  of 
sufficient  sea-room.  A sea  striking  the  ship  violently,  may  d sb 
it  inwards,  by  which  she  must  inevitably  founder  ; iu  broach- 
ing-to  suddenly,  she  is  threatened  with  being  immediately 
overset ; and  for  want  of  sea-room,  she  is  endangered  by  ship- 
wreck on  a lec-sliorc. 

SCULL,  among  sailors,  a kind  of  short  oar,  the  loom  of  w hich 
is  only  equal  in  length  to  half  the  breadth  of  the  boat,  whereby 
two  may  be  managed  by  one  man,  one  on  each  side.  To  Scull, 
is  to  cause  a boat  to  advance  by  a particular  method  of  ma- 
naging a single  oar  over  the  boat's  stern. 

SCULLER,  a term  denoting  a boat  rowed  by  one  man  with 
two  abort  oars,  or  rather  sculls;  it  is  used  in  contradistinction 
to  Oars,  which  signifies  a boat  rowed  by  two  men  with  oars. 

SCULPONj'E,  among  tho  Romans,  a kind  of  shoes  worn  by 
slaves.  They  were  hollow  blocks  of  wood,  like  French  sabots. 

SCULPTURE,  is  an  art,  in  which,  by  means  of  taking  awar, 
or  adding  to  matter,  all  sorts  of  figures  aro  formed,  eitber  in 
clay  or  wax,  wood,  marble,  or  other  stones,  or  metal.  The  art 
of  sculpture,  in  its  most  extensive  sense,  comprehends  not  only 
carving  in  wood,  stone,  or  marble,  but  also  enchasing,  engrav- 
ing in  all  its  kinds,  and  casting  in  bronze,  or  load,  wax,  and 
plaster  of  Paris,  as  well  as  modelling  in  clay,  wax,  or  stucco. 

SCUM,  a light  excrement  arisiog  from  liquors  when  briskly 
stirred  ; also  called  foam,  froth,  or  spume.  Scum  is  also  used 
for  the  impurities  which  a liquor  by  boiling  casts  up  to  th< 
surface,  and  likewise  for  those  taken  from  metals  in  a state  of 
fusion.  These  are  also  called  tutty  and  scoria. 

SCUM  A,  the  scales  of  any  metal,  and  particularly  applied  to 
the  small  flakes  flying  off  from  hot  iron  under  the  hammer. 

SCUPPERS,  certain  channels  cut  through  the  water-ways 
and  sides  of  a ship  at  proper  distances,  and  lined  w ith  sheet- 
lead,  in  order  to  carry  the  water  off  the  deck  into  the  sea. 

SCUPPER-HOSE,  a leathern  pipe  or  tube  nailed  round  thr 
outside  of  the  scuppers  of  the  lower  decks,  and  which  by  bang 
ing  down  prevents  the  water  from  entering  when  the  ship  in 
cliocs  under  a pressure  of  sail.  Seupptr- Sails,  huve  very  broad 
heads,  so  as  to  retain  a great  quantity  of  the  hose  under  them. 
Scupper- Plugs,  arc  used  to  stop  the  scuppers  occasionally. 

SCURF,  small  exfoliations  of  the  skin  which  occur  after  a 
slight  inflammation,  nod  when  a new  exterior  of  skin  is  forming 
under  that  which  is  thrown  off. 
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SCURRA,  an  ancient  name  given  to  the  jackdaw. 

SCURVY,  a formidable  and  often  fatal  disease,  arising  from 
salt  provisions,  imperfect  uutritinn,  and  other  causes.  Seamen, 
during  long  voyages,  are  particularly  subject  to  it ; but  it  is 
also  an  endemic  of  the  land.  Sonic  have  thought  that  it  has 
an  nflinity  to  the  leprosy,  the  degree  depending  on  climate,  &c. 

SCUTAGE  wav  anciently  a tax  imposed  on  such  as  held 
lands,  &c.  by  knight's  service,  towards  furnishing  the  king's 
army. 

SCUTARI  US,  among  the  Romans,  a shield-maker ; also  it 
denotes  a life-guard  of  the  emprior,  because  his  body  was 
cohered  with  tumour. 

SCUTTLE,  in  Agriculture,  a shallow  basket  used  in  barns 
and  in  stables  for  various  purposes.  The  sizes  are  indefinite. 

Scuttle,  a small  hatchway,  or  hole,  cut  for  sumo  particular 
purpose  through  a ship's  decks  or  sides,  or  through  the  cover- 
ings of  her  hatchways,  and  furnished  with  a lid  which  firmly 
encloses  it  when  necessary. 

SCUTTLING,  the  act  of  cutting  large  holes  through  the 
bottom,  sides,  or  decks  of  a ship,  for  various  occasions,  parti- 
cularly when  she  is  stranded  or  overset,  and  continues  to  float 
on  the  surface.  In  Older  to  take  out  the  uhole  or  part  of  the 
cargo,  provisions,  stores,  fee.  To  Scuttle  a Ship,  to  sink  her  by 
making  holes  through  her  bottom. 

SCUTTLE-BUTT,  or  Cask,  is  a cask  having  a square  piece 
sawn  out  of  its  bilge,  and  lashed  npon  the  deck.  It  is  used  to 
contain  the  fresh  water  for  daily  use,  whence  it  is  dipped  out 
with  a leaden  can. 

SCUTUM  SOBIESKI,  or  Sobieski’s  Shield,  a constellation 
formed  by  Hevelius : the  stars  are  seven  ; but  four  of  these 
are  enumerated  in  the  Aquila,  in  the  Britanuie  catalogue. 

SCYBOLA,  in  Medicine,  a name  given  to  the  contents  of  the 
bowels  when  hard,  dry,  and  formed  into  small  masses  resem- 
bling the  excrement  of  sheep. 

SCYPHUS,  among  the  Romans,  a very  large  drinking  cup, 
which  was  sometimes  called  lire  cup  of  Hercules. 

SCYRA.  a One  imposed  on  such  as  neglected  to  attend  the 
Scyregeraot  courts,  which  all  tenants  wero  bound  to  do. 

SC YREGEMOT  Court,  a county  court,  anciently  held  tw  ice 
a year,  by  (he  bishop  of  the  diocese  and  the  aldcrmun  or 
sheriff,  in  which  both  the  ecclesiastical  and  temporal  laws  weic 
given  in  charge  to  the  county. 

SCYTHE,  SlTHEpOr  iVyfAr.  an  edge-tool  used  in  mowing,  being 
a crooked  blade  joined  nearly  at  right  angles  to  a long  pole  or 
handle.  This  instrument  is  well  known,  and  universally  valued. 

SEA,  is  a great  collection  of  water;  by  sailors,  however,  this 
word  is  variously  applied  to  a single  wave,  to  tbo  agitation 
produced  by  a multitude  of  waves  in  a tempest,  or  to  their  par- 
ticular progress  or  direction.  Thus  they  say,  wo  shipped  a 
heavy  sea — there  is  a great  sea  in  the  ofTing — the  sea  sets  to  the 
southward.  Hence  also  a ship  is  said  to  head  the  sea  when 
her  course  is  opposed  to  the  setting  or  direction  of  the  surges. 
.1  long  Sea , implies  a uniform  and  steady  motion  of  long  and 
extensive  waves.  A short  Sea,  is  when  5 hey  run  irregularly, 
broken,  and  interrupted,  so  as  frequently  to  break  over  a vessel’s 
bow,  side,  or  quarter. 

8e .K-liont,  a vessel  that  bears  the  sea  firmly,  without  la- 
bouring heavily,  or  straining  her  masts,  or  rigging.  Sea-JJreeze t 
the  current  of  air  which  blows  during  tbo  day  from  the  sea  upon 
the  shore  in  warm  climates.  Sea-Clothes,  arc  jackets,  trowsers, 
&c.  Ssa-Coast,  the  shore  of  any  country,  or  that  part  which  is 
washed  by  the  sea.  Sea-Legs,  implies  the  capacity  of  walking 
on  a ship's  decks  when  she  pitches  or  rolls  about  at  sea. 

Sea  Kale,  the  common  name  of  a highly  nutritious  and  pala- 
table vegetable,  now  much  cultivated,  aod  greatly  esteemed. 

Sea- Stark,  a point  or  conspicuous  object  distinguished  at 
sea ; they  are  of  various  kinds,  ns  promontories,  steeples,  ruius, 
trees,  8tc.  and  are  very  beueQcial  by  informing  vessels  of  their 
situation  on  the  coast. 

Se.x-Port,  a haven  near  the  sea,  ns  distinguished  from  one 
which  is  situated  up  a river. 

SEA-itoom,  implies  a sufficient  distance  from  land,  rocks,  or 
shoals,  wherein  a ship  may  drive  without  danger  of  shipwreck. 

SEA-iSafr,  muriate  of  soda. 

SEA-lfcrd,  a sort  of  herb  or  tangles  floating  on  the  surface 
of  the  sea,  or  washed  upon  the  sca-coast. 
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SEAL,  a puncheon,  or  piece  of  metal,  or  other  mal'cr, 
usually  cither  round  or  oval,  whereon  are  engraven  the  arms, 
device,  kc.  of  some  prince,  state,  community,  magistrate,  or 
private  person,  often  with  a legend  or  subscription,  the  impres- 
sion whereof  in  wax,  serves  to  make  acts,  instruments,  Jkc. 
authentic.  Before  the  time  of  William  the  Conqueror,  the 
makers  of  all  deeds  only  subscribed  their  names,  adding  the 
sign  of  the  cross,  and  a great  number  of  witnesses;  but  that 
monarch  and  the  nobility  used  seals  with  their  arms  on  them, 
which  example  was  afterwards  followed  by  others.  The  colour 
of  the  wax  wherewith  this  king's  grants  were  sealed  was  usually 
green,  to  signify  that  the  act  continued  fresh  for  ever,  and  of 
force.  A seal  is  absolutely  necessary  in  respect  of  deeds, 
because  (he  sealing  of  them  makes  persons  parties  thereto,  and 
without  being  sealed  they  are  void  in  law. 

SEALER,  an  officer  in  chancery,  appointed  by  the  lord 
chancellor,  or  beeper  of  the  great  seal,  to  seal  the  writs  and 
instruments  there  made  in  his  preseuce. 

SEALING,  in  Architecture,  the  fixing  a piece  of  wood  or  iron 
in  a wall  with  plaisler,  mortar,  ccrtffnt,  lead,  and  other  solid 
binding. 

SEAM,  or  Seme,  of  corn,  is  a measure  of  eight  bushels. 

Seam  of  (Hass,  the  quantity  of  120  pounds,  or  21  stones,  each 

live  pounds  weight.  The  scam  of  wood  is  a horse-loud. 

SEAMAN,  or  Seafaring  Mas,  a person  trained  to  the  occu- 
pation of  a mariner  or  sailor.  The  principal  articles  required 
in  a common  sailor  are,  that  he  should  be  able  to  steer,  to 
sound,  and  to  manage  the  sails,  by  retting,  reeling  or  furling 
them  ; he  is  then  called  an  able  seaman. 

Seamen,  in  Law:  by  various  statutes,  sailors  having  served 
the  king  fur  a limited  time,  are  free  to  use  any  trade  or  pro- 
fession, in  any  town  of  the  kingdom.  By  2 George  II.  c.  36, 
made  perpetual  by  2 George  III.  c.  31,  no  master  of  any  ves- 
sel shall  carry  to  sea  any  seaman,  his  own  apprentice  excepted, 
without  first  entering  into  an  agreement  with  such  seaman  for 
his  wages;  such  agreement  to  be  made  in  writing,  and  to 
declare  what  wages  such  seaman  is  to  receive  during  the  whole 
of  the  voyage,  or  for  such  time  as  shall  be  therein  agreed  upon ; 
and  such  agreement  shall  also  express  the  voyage  for  which 
such  srnrnan  was  shipped  to  perform  the  same,  under  a penalty 
of  £10  for  each  mariner  carried  to  sea  without  such  agreement, 
to  be  forfeited  by  the  master  to  the  use  of  Greenwich  Hospital. 
This  agreement  is  to  be  signed  by  each  mariner  within  thico 
day  s after  entering  on  board  such  ship,  and  is,  when  executed, 
binding  on  all  parties. 

SEAMS,  the  intervals  between  the  edges  of  the  planks  in  (ho 
decks  and  sides  of  a ship,  or  the  places  where  the  planks  join 
together;  these  are  always  filled  with  a quantity  of  oakum, 
and  covered  with  pilch,  to  prevent  the  entrance  of  tbo  water. 
Seam  also  implies  that  part  where  two  edges  of  canvass  are  laid 
over  each  other  and  sewed  down. 

SEARCH  WARRANT,  in  Law.  a kind  of  general  warrant 
issued  by  justices  of  the  peace,  for  searching  ail  suspected 
places  for  stolen  goods.  Proper  grounds,  however,  must  be 
shewn  for  suspicion,  before  tbe  warrant  can  be  obtained.  The 
name  and  place  also  must  be  specified,  general  warrants  having 
long  since  been  declared  illegal. 

SEARCHER,  an  officer  of  the  customs,  whose  business  it  is 
1o  search  and  examine  all  ships  outward  bound,  to  sec  whether 
they  have  any  prohibited  or  uncustomed  goods  on  board. 

SEASONINGS,  in  the  West  Indies,  a kind  of  ague  which 
strangers  endure  on  their  coming  to  the  islands. 

SEASONS,  in  Cosmography,  contain  portions  of  the  year 
distinguished  by  the  signs  of  the  zodiae  which  the  sun  enters. 
Spring,  summer,  aulomn,  and  winter,  are  their  general  denomi- 
nations. 

Seasons,  Terrestrial  Globe,  for  Illustrating  the, — -This  ter- 
restrial globe,  mounted  on  a new  principle,  the  invention  of 
Mr.  Christie,  a teacher  of  mathematics,  is  so  constructed  as 
familiarly  to  illustrate  the  earth's  annual  and  diurnal  motions, 
the  diversity  of  the  seasons,  the  sun’s  apparent  progress  iu  the 
ecliptic,  his  increase  and  decrease  of  declination,  and  the  com- 
parative lengths  of  days  and  nights  at  different  times  of  tbe  year 
on  the  same  part  of  tho  earth,  and  at  the  same  time  of  the  year 
on  different  parts  of  the  earth  ; as  well  as  to  solve  all  the  prob- 
lems usually  performed  -on  a terrestrial  globe.  Scarcely  a 
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school,  or  a private  family  where  there  are  children  to  instruct,  I 
is  without  a pair  of  globes;  on  the  use  of  which  different  writers 
have  proposed  many  problems,  which,  though  simple  in  them- 
selves, have  often  become  very  difficult  to  learners,  from  the 
inadequacy  of  tbc  common  globes  to  illustrate  them.  Among 
these  arc  the  greater  part,  if  not  all  those  relating  to  the  sun 
and  earth  jointly.  Many  of  the  difficulties  have  probably  arisen 
from  the  inconsistency  of  representing  a place  in  motion  while 
its  horizon  is  at  rest,  which  has  hitherto  been  dune  by  globe- 
makers,  To  remedy  this,  some  writers  have  recommended  the 
pole  to  be  elevated  as  many  degrees  above  the  horizon  as  are 
equal  to  the  sun's  declination,  instead  of  the  latitude  of  the 
place.  Uut  this  plan  is  also  defective  in  tome  particulars  ; for, 
what  the  learner  was  taught  to  call  the  horizon,  and  what  the 
author  at  the  very  time  calls  the  horizon,  ceases  to  be  so  when 
the  pole  is  elevated  for  the  sun's  declination:  besides,  the 
change  in  the  length  of  da3»  and  nights  is,  by  this  method,  re- 
presented to  arise  from  the  alternate  motion  of  the  poles  back- 
wards and  forwards  with  respect  to  the  sun.  To  a terrestrial 
globr,  the  geographer  owes  his  first  correct  notion  of  the  earth’s 
form  -,  of  the  relative  sizes  and  situations  of  places  on  its  sur- 
face ; of  its  natural  divisions  into  continents  and  island*,  oceans 
mid  seas  ; and  of  its  artificial  divisions  into  empires,  kingdoms, 
states,  and  provinces  ; and  when  mounted  on  this  plan,  it  will 
greatly  assist  the  teachers  of  astronomy  in  illustrating  the  mo- 
tion of  a planet  about  the  son. 

The  inventor  was  led  to  this  discovery  by  having  frequently 
found  considerable  difficulty  in  giving  to  his  younger  pupils 
correct  notions  of  the  earth’s  annual  motion,  and  the  conse- 
quent phenomena ; nor  docs  it  appear  that  others  have  found 
die  common  globes  sufficient  for  I Ids  purpose.  Ferguson  and 
llonnycastlc  recommended  a wire  circle  to  be  held  or  fixed  in 
an  oblique  position,  a caudle  to  be  placed  in  the  centre,  and  a 
small  globe  suspended  by  a twisted  thread  to  be  carried  round 
the  wire  circle  by  the  hand.  The  untwisting  of  the  thread  is 
intended  to  represent  the  earth's  diurnal,  and  the  progress 
along  the  wire  its  annual  motion.  Keith  sometimes  employs 
the  same  method,  but  says,  that  it  “docs  not  so  clearly  shew 
the  obliquity  of  the  earth's  axis  to  the  plane  of  its  orbit,"  as 
one  which  he  describes  in  his  Treatise  on  the  Use  of  the  Globes. 

The  apparatus  contrived  by  Mr.  Christie  fully  supplies  these 
deficiencies;  exhibiting  a clear  and  Intelligible  view  of  the 
earth's  passing  through  one  side  of  the  zodiac  while  tbc  sun 
appears  to  pass  through  the  opposite.  It  is  neither  so  compli- 
cated nor  so  expensive  as  to  prevent  its  being  gencrully  intro- 
duced, and  it  will  greatly  facilitate  the  pupil's  progress  in  what 
is  called  the  use  of  the  globe*.  Subjoined  is  a description  of  the 
engraving  which  will  be  found  in  .the  plato  of  Artificial  Globes, 
Olrttial  ami  Terrestrial,  fig.  8. 

Tbc  chief  novelties  of  this  mounting  arc,  a lamp  covered  by  a 
hollow  sphere  of  ground  glass,  representing  the  sun,  round 
which  a terrestrial  globe  moves,  in  a circle,  whose  plane  makes 
with  the  horizon  an  angle  of  231°;  two  parallel  levers,  support- 
ing the  globe,  and  its  counterpoise  P , an  horizon.  A A.  and  a 
meridian,  im,  both  turning  with  it  on  its  axis:  a termina- 
tor, I r,  distinguishing  the  pans  of  ihe  earth  enlightened  from 
those  in  darkness;  and  a daw-feet  pillar  or  stand,  T,  supporting 
the  whole.  Into  the  top  of  the  stand,  a piece  of  strong  steel 
wire,  v,  is  screwed,  and  its  upper  end  is  bent  23J®  from  the 
perpendicular,  corresponding  w ith  the  inclination  of  the  earth's 
axis  to  the  plane  of  its  orbit.  On  the  bent  part  of  the  wire  is 
fitted  a brass  collar,  (but  invisible  in  the  engraving.)  from  the 
opposite  sides  of  w hich  tw  o points  extend  about  an  inch  ; these 
points  move  in  centres  fixed  in  the  upper  lever;  and  this  motion 
permits  the  same  side  of  the  lever  to  continue  upwards,  while 
its  ends  arc  alternately  elevated  and  depressed  by  the  motion 
of  the  collar  on  the  bent  wire.  The  lower  lever  moves  freely  on 
the  wire  immediately  under  the  bent  part.  The  levers  are  con- 
nected at  their  ends  by  two  pieces  of  brass,  caoh  niece  having 
two  square  holes  in  it,  to  admit  the  ends  of  the  levers.  Into 
the  opposite  sides  of  each  hole  are  screwed  two  steel  points 
which  move  in  centres,  permitting  the  connecting  pieces  to 
continue  perpendicular,  while  they  arc  elevated  and  depressed 
with  the  ends  of  the  levers.  On  tlse  top  of  the  piece  connecting 
the  long  ends  is  screwed  a brass  tube,  a b,  containing  the  axis 
of  a terrestrial  globe,  produced  and  sharpened  to  a conical  point 


(at  A),  on  which  it  rests  and  turns.  On  the  lower  cud  of  the 
other  connecting  piece  is  screwed  a leaden  weight  1*.  which 
balances  the  globe,  and  preserves  the  parallelism  of  its  axis 
during  its  annual  motion.  On  the  top  ol  the  bent  wire  is  fixed 
a circular  board  r/r.  on  which  are  delineated  the  signs  of  the 
zodiac,  days  of  the  month,  &c. ; the  board  declines  23j°  from 
the  Irvel.  representing  a portion  of  the  plane  of  the  earth’s  or- 
bit; and  a pointer,  r,  from  the  brass  collar,  moves  with  the 
levers  along  the  circles  of  signs  and  months,  shewing  the  .van's 
place  or  day  of  the  month,  corresponding  with  any  position  of 
the  globe,  or  the  position  of  the  globe  corresponding  w ith  any 
place  of  the  sun  or  day  of  the  month.  A silk  liue  extends  round 
the  circumference  of  this  boatd  and  round  a pulley  on  the  axis 
of  the  globe,  at  b,  to  produce  the  diurnal  motion  ; Ihe  line  is 
convened  from  the  hoard  to  tbc  axis  through  a brass  tube  b cl, 
and  after  passing  the  pulley  on  the  axis,  it  is  carried  round  an- 
other pulley,  (near  A,)  which  being  fixed  to  the  end  of  the  upper 
lever,  preserves  an  equal  tension  on  the  line.  Into  the  board 
immediately  over  tbc  centre  of  motion  of  the  levers,  is  screwed 
a stem  supporting  a lamp,  with  its  ground  glass  cover.  The 
remaining  parts,  riz.  the  hour  circle,  the  meridian,  the  horizon, 
and  the  terminator,  arc  more  immediately  connected  with  the 
globe.  The  hour  circle,  to,  is  fitted  on  the  axis  below  the  globe, 
sufficiently  stiff  to  preserve  its  adjustment,  when  set  to  the  me- 
ridian of  any  place.  The  hour  is  indicated  on  it  by  a pointer, 
(at  o,)  attached  to  the  brass  tube.  a.  The  meridian  is  a ring  of 
brass  attached  to  the  poles,  with  its  flat  surface  towards  the 
globe  ; one  semicircle  of  it  is  divided  into  degrees,  and  numbered 
from  the  equator  towards  the  poles,  for  finding  the  latitudes  of 
laces,  declination  of  the  sun,  &c.  The  horizon  is  a lliiu  slip  of 
rass,  one  end  of  which  fits  into  a socket  fixed  on  the  other : it 
is  attached  to  n wire  which  moves  up  or  down  with  it  in  a groove 
near  the  edge  of  the  meridian,  representing  at  pleasure  the  ra- 
tional horizon  of  any  place  ; and  it  is  divided  into  degrees  and 
points  of  the  compass,  for  finding  the  sun’s  azimuth,  amplitude, 
Jkc. ; it  is  necessary  to  separate  the  ends  cf  the  horizon  when  it 
is  changed  from  N.  to  S.  or  from  S.  to  N.  latitude.  IJolh  meri- 
dian and  horizon  are  turned  with  the  globe  on  its  axis,  so  that, 
when  they  arc  adjusted  to  the  latitude  and  longitude  of  any 
place,  they  retain  their  adjustment  till  an  alteration  is  required. 
In  the  pole  of  the  horizon,  a pointer, »,  is  fixed  on  the  wire, 
shewing  the  zenith,  to  which  a quadrant  of  altitude  is  occasion- 
ally attached.  The  terminator  is  sufficiently  large  to  permit 
the  globe  with  the  other  circle  to  tarn  within  it ; this  circle  is 
made  a little  concave,  to  reflect  light  on  those  parts  which  re- 
ceive but  little  of  the  direct  light,  and  to  mark  more  distinctly 
the  difference  between  the  light  and  dark  hemispheres ; it  is 
supported  by  two  pivots,  (one  of  which  is  seen  at  r,)  fixed  in  its 
opposite  sides,  even  with  the  equator:  these  pivots  arc  tilted 
into  and  move  in  the  ends  of  a strong  semicircular  wire,  rs, 
which  is  supported  behind  the  globe  with  a very  strong  piece  of 
bent  wire,  no,  extending  from  the  brass  tnbe  containing  the 
axis  ; and  the  lower  part  of  the  terminator  is  cut,  to  permit  its 
passing  the  axis  at  the  south  pole,  which  it  docs  w hen  the  sun's 
declination  changes  front  north  to  south,  or  from  south  to  north. 
From  this  lower  part  a circular  wire,  os,  extends  (KP  upwards, 
on  the  top  of  which  is  fixed  a pointer,  s,  representing  a cen- 
tral ray  from  the  sun  : this  pointer  shews  the  sun's  declination, 
azimuth,  amplitude,  altitude,  and  the  place  where  he  is  vertical 
at  a given  time:  from  the  lop,  a similar  wire  fy , extends  90° 
downwards  behind  the  globe,  where  itis  attached  by  a vertical 
piece,  57  A.  to  the  upper  lever  produced  ; the  lower  end  of  the 
vertical  wire  is  the  same  distance  from  the  piece  connecting 
the  levers  as  its  upper  end  is  from  the  centre  of  the  globe  ; thus 
forming  a kind  of  parallelogram,  which  in  some  positions  of  the 
globe  takes  the  form  of  a rectangle,  and  in  others  that  of  a 
rhomboid.  This  contrivance  preserves  the  face  of  tho  termi- 
nator constantly  towards  the  lamp,  and  alternately  exposes  to 
its  light  the  tiorth  and  south  poles  during  its  annual  motion. 

1 1 lust  rat  ion*. — To  illustrate  the  earth's  annual  and  diurnal 
motions,  nothing  moro  is  necessary  than  to  move  the  pointer 
slowly  along  the  circles  of  months  and  signs,  and  the*  globe 
will  be  perceived  to  descend  23|°  below  the  level  of  the  sun  on 
one  side,  and  to  rise  as  many  degrees  above  bis  level  on  the 
other,  while  the  axis  remains  perpendicular  to  the  horizon,  or 
parallel  to  itself— the  globe  at  the  same  lime  turns  on  its  axis 
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from  W.  to  E.  representing  the  diurnal  motion.  During  the  annnal 
motion,  it  will  he  perceived  that,  when  the  pointer  is  at  the  lirst 
rirgtee  of  Aries  on  21st  March,  the  light  extends  from  pole  to  pole ; 
that  all  places  continue  equal  portionsoftime  iu  the  light  and  dark 
hemispheres;  that  a straight  line  joining  the  centres  of  the  sun 
and  earth  would  pass  through  the  equator,  and  consequently 
the  sun  has  no  declination  ; and  that  the  central  ray  is  crossing 
the  equator  from  south  to  north.  From  this  lime  the  earth  will 
he  seen  gradually  descending  below  the  level  of  the  sun,  and 
thecentral  ray  gradually  rising  north  of  the  equator  till  it  reaches 
the  tropic  of  Cancer,  while  the  pointer,  c,  has  passed  through 
Aries,  Taurus,  Gemini,  and  reached  the  lirst  of  Cancer  on  the 
21st  of  June  ; when  it  will  be  perceived  that  u straight  line  join- 
ing  the  centres  of  the  sun  and  earth  would  pass  through  the 
tropic  of  Cancer,  and  consequently  the  sun's  declination  is  23}° 
north  ; that  his  light  extends  23}°  over  the  north  pole,  but  does 
not  reach  the  south  by  the  same  number  of  degrees  ; that  the 
diurnal  motion  does  not  remove  from  his  light  any  pail  of  the 
north  frigid  ; and  that  all  places  in  north  latitude  will  hate  their 
days  longer  than  their  nights,  while  ail  places  in  south  latitude 
will  hare  the  reverse. 

From  this  period  the  earth  will  be  seen  gradually  rising  towards 
the  level  of  the  sun,  and  the  central  ray  descending  till  it  again 
reaches  the  equator,  during  which  time  the  pointer,  r,  will  he 
seen  passing  through  Cancer,  Leo,  and  Virgo,  till  it  reaches  the 
lirst  of  Libra  on  the  23d  of  September,  when  the  observations 
which  were  made  on  the  21»l  of  March  will  apply,  except  that  the 
central  ray  will  now  be  seen  crossing  the  equator  from  north  to 
south.  From  this  lime  the  earth  will  he  scon  gradually  ascend- 
ing above  the  level  of  the  sun,  while  the  pointer,  c,  passes 
through  Libra,  Scorpio,  and  Sagittarius,  till  it  rcaches  the  fust 
of  Capricornus,  when  the  central  ray  will  have  descended  to 
the  tropic  of  Capricornus  on  the  21st  of  December.  It  will  now 
be  perceived  that  a straight  line  joining  the  centres  of  the  sun 
and  earth,  would  pass  through  the  tropic  of  Capricornus; 
that  the  sun’s  declination  is  23}v  south  ; that  his  light  extends 
*4°  over  the  south  pole,  but  docs  not  reach  the  north  by  the 
same  number  ; that  the  earth’s  diurnal  motion  docs  not  expose 
to  his  light  any  portion  of  Hie  north  frigid  zone,  nor  remove  from 
it  any  portion  of  the  south  frigid  zone ; nod  that  all  places  in 
the  southern  hemisphere  have  longer  days  than  nights,  while 
all  places  in  the  northern  hemispheres  have  the  reverse.  From 
this  time  the  earth  will  be  seen  gradually  descending  again, 
while  the  pointer,  e,  passes  through  Capricornus,  Aquarius,  and 
Pisces,  till  it  again  reaches  Aries.  The  engraving,  which  is  a 
perspective  view,  represents  the  position  when  the  sun  is  in  the  ‘ 
6th  degree  of  Aquarius,  on  the  20lb  of  February. 

SEBACIC  ACID,  an  acid  supposed  to  have  been  found  in 
fat  of  a strong  disgusting  odour. 

SEBATES,  salts  formed  of  (lie  sebacic  acids,  and  alkalies, 
earths,  &c, 

SKCALK.  Rye,  a genus  of  the  digynia  order,  in  the  triandiia 
class  of  plants,  and  in  the  natural  method  ranking  under  the 
fourth  order,  gramina.  Rye  is  commonly  sown  on  poor,  dry. 
limestone  or  sandy  soils,  where  wheat  will  not  thrive.  By  con- 
tinuing to  sow  it  on  such  a soil  for  two  or  three  years,  it  will  at 
length  ripen  a month  curlier  than  that  which  has  been  raised 
for  years  on  strong  cold  ground. 

SECANT,  in  Geometry,  is  a line  that  cats  another,  or  divides 
it  into  two  parts. 

SKCEDRRS,  an  appellation  comprehending  those  who  arc 
dissenters  from  the  established  church  of  Scotland.  This 
secession  took  place  under  John  Glas  iu  1727. 

SECOND,  iu  Geometry,  Chronology.  &c.  the  sixtieth  part  of 
a prime  or  minute,  whether  of  a degree,  or  of  an  hour ; it  is 
denoted  by  two  small  accents,  thns  ("), 

Secon  d,  in  Music,  an  interval  of  a conjoint  degree. 

SECONDARY,  in  general,  something  that  acts  as  second, 
or  in  subordination  to,  another. 

Secondary  Rock$,  arc  those  in  which  nuntcrons  remains  of  j 
vegetables  and  animals  occur.  This  division  contains  sand- 
stone, coal,  stratified  limestone,  chalk,  8c c.  Pebbles  and  water- 
worn  fragments  of  rocks  belonging  to  the  former  divisions,  are  ' 
commonly  found  in  many  of  tho  secondary  rocks:  hence  it  is  | 
inferred,  by  geologists,  that  they  have  been  formedat  a later  i 
period,  and  hence  this  class  receives  its  name. 


SECRETARY,  an  officer  who,  by  his  master’s  orders,  writes 
letters,  despatches,  and  other  instrument*,  which  he  renders 
authentic  hy  his  signet. 

SECRETION,  in  the  animal  economy,  the  separation  of  sonic 
fluid  mixed  with  the  blood  hy  means  of  the  glands. 

SECTION,  in  Geometry,  denotes  a side  or  surface  appear- 
ing, of  a body  or  figure  cut  hy  another;  or  the  place  where 
lines,  planes,  fcc.  cut  each  other. 

Section  of  a ItutUUng,  is  the  same  with  its  profile  ; or  a deli- 
neation of  its  heights  and  depths  raised  on  a plane,  as  if  the 
fabric  was  cut  asunder  to  discover  its  inside. 

SECTOR,  iu  Geometry,  is  a part  of  a circle,  comprehended 
between  two  radii  and  the  arch  ; or  it  is  a mixed  triangle,  funn- 
ed hy  two  radii  and  the  arch  of  a circle. 

SECU  N DIN  ES.  After-birth. 

SEDAH,  in  Botany,  a name  given  hy  the  Arabian  physicians 
to  the  wild  or  mountain  rue,  a plant  common  in  Greece*,  Syria, 
and  other  places. 

.SEDATIVE,  in  Medicine,  nearly  synonymous  with  anodyne  ; 
medicines,  calculated  to  assuage  pain. 

SEDGE  Grasses,  a name  given  to  various  sorts  of  grasses 
of  the  poor  carnation  kind.  They  arc  hardy  in  their  nature, 
prevail  much  in  crude  heavy  land,  and  are  rarely  eaten  hy 
any  cattle. 

SEDIMENT,  the  settlement  or  dregs  of  any  thing ; or  that 
heavy  portion  of  a fluid  body  w hich  siuks  to  the  bottom  of  a 
vessel. 

SEDINA,  a word  used  by  some  writers  to  express  dragoo’s 

blood. 

SEDITION,  among  Civilians,  is  used  for  a factious  commo- 
tion of  the  people,  or  on  assembly  of  a number  of  citizens 
without  lawful  authority,  tending  to  disturb  the  peace  and  order 
of  society. 

SEED,  in  Botany,  the  essence  of  the  fruit  of  every  vegetable. 
LinnaMis  denominates  it  to  be  a deciduous  part  of  the  plant, 
containing  the  rudiments  of  the  new  vegetable,  and  fertilized 
hy  the  sprinkling  of  the  male  dust.  Plants  arc  furnished  with 
one  seed,  as  the  sea-pink  ; or  two,  ns  in  umbelliferous  plants  ; 
or  three,  as  in  the  spurge;  or  many,  ns  in  the  ranunculus.  &c. 
The  shape,  structure,  and  sides  of  seeds,  arc  various.  Linnaeus 
denominates  seeds  the  eggs  of  plants  ; nnd  the  fecundity  of 
plants  is  ofteo  astonishing:  there  are  >1003  seeds  in  a single 
sun-flower;  more  than  30,000  in  a poppy;  and  m a single 
tobacco  plant  360.000  have  been  enumerated.  The  annual  pro- 
dure  of  a single  stalk  of  splccnwort  has  been  estimated  to  he 
a million  of  seeds.  Plants  arc  disseminated  in  various  method*  : 
some  arc  carried  along  hy  rivers  and  torrents  many  hundred 
miles  from  their  native  soil,  and  east  upon  a very  different 
climate,  to  which,  however,  by  degrees  they  render  themselves 
familiar.  Same  arc  formed  hy  wings  to  be  borne  before  the 
wind  to  distant  places.  Birds,  squirrels,  fee.  swallow  seeds, 
and  void  them  whole  and  fit  for  vegetation,  and  thus  dissemi- 
nate them.  There  are  others  that  disperse  themselves  by  an 
clastic  force,  that  resides  either  in  the  “ calyx,”  ns  in  onts  and 
the  ferns;  in  their  “pappus,”  as  in  the  cculaurca  crupina,  or 
in  their  **  capsule,”  as  in  the  geranium. 

SEGGARS,  in  the  manufacture  of  porcelain  and  pottery,  arc 
cases  formed  of  coarse  clay,  capable  of  sustaining  the  required 
heat  without  fusion;  in  which  different  kinds  of  earthenware 
are  linked. 

SEGMENT  of  a Sphere,  is  a part  of  a sphere  terminated 
by  a portion  of  its  surface,  and  a plane  which  cuts  it  off.  passing 
somewhere  out  of  the  centre ; being  more  properly  called  tho 
section  of  a sphere. 

SEIGNORAGE,  signifies  the  right  or  due  belonging  to  a 
seigneur  or  lord  ; lint  it  is  particularly  used  for  a duty  belong- 
ing to  the  prince  for  the  coinage  of  money,  called  also  coinage: 
w hich  under  our  ancient  kings  was  five  shillings  for  every  pound 
of  gold  brought  in  the  mass  to  be  coined,  and  a shilling  for 
every  pound  weight  of  silver.  At  present  the  king  claims  no 
seignorage  at  all. 

SEINE,  the  name  of  a large  fishing.net. 

SEISIN,  in  Law,  signifies  possession. 

SEISE,  Ska sk,  or  Sense,  in  the  sea  language,  is  to  make  fast 
Or  bind,  particularly  to  fasten  two  ropes  together  with  rope-yarn. 

SEIZING,  the  operation  of  fastening  any  two  ropes  or  dif- 
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frrent  parts  of  one  rope  together  with  a small  line  or  cord. 
Seizing , implies  also  the  cord  which  fastens  them. 

SEIZURE,  iu  Commerce,  an  arrest  of  some  merchandise, 
moveable  or  other  matter,  either  in  consequence  of  some  law, 
or  of  some  express  order  of  the  sovereign. 

SELENIUM.  A new  substance  discovered  by  M.  Berze- 
lius, which  has  the  properties  of  a metal  combined  with  those 
of  sulphur  to  so  great  a degree,  that  it  might  he  supposed  to 
be  a new  species  of  sulphur.  In  its  regulinc  state,  it  has  a 
brilliant  metallic  lustre  on  the  external  surface,  with  a tinge  of 
red ; the  fracture  is  vitreons  like  that  of  sulphur,  but  with  a 
very  brilliant  lustre,  of  a gray  colour. 

SELENOGRAPHY,  a branch  of  cosmography,  which  dc- 
• tibes  tbc  appearances  of  the  moon,  as  geography  docs  those 
of  the  earth-  The  invention  of  telescopes  has  much  improved 
this  branch  of  human  knowledge. 

SELF-LOVE,  in  Ethics,  that  principle  which  leads  a person 
to  desire  and  pursue  his  own  happiness.  It  is  contradis- 
tinguished from  benevolence.  Few  topics  have  been  more 
fruitful  in  generating  disputes,  respecting  its  definition,  appli- 
cation, aud  qualities,  nnd  few  have  been  left  more  undecided. 

SELL,  in  Building,  is  of  twu  kinds,  viz.  ground-sell,  which 
denotes  the  lowest  piece  of  timber  in  a timber  building,  and 
that  on  which  the  whole  superstructure  is  raised  ; and  the  win- 
dow-sell, called  also  window-soil,  the  bottom  piece  in  a win- 
dow frame. 

SELTZER  Watf.b,  the  name  of  a mineral  water  of  Germany, 
which  rises  near  Seltzer,  about  four  miles  from  Frankfort  on 
the  Majnc.  It  is  much  used  in  England,  and  ranuy  other 
countries,  for  its  medicinal  virtues.  It  has  been  found  ser- 
viceable in  scorbutic,  cutaneous,  nnd  putrid  disorders,  and  is 
strongly  recommended  in  various  other  complaints. 

SELVAGE,  n sort  of  hank  or  skein  of  rope-yarn,  used  to 
fastin  round  nny  rope  ns  a shroud  or  stay,  by  which  to  book  a 
tackle,  in  order  to  sot  it  up. 

SEMEN,  a substance  prepared  by  nature  for  the  reproduc- 
tion nnd  conservation  of  the  species  both  in  animals  and  plants. 
The  peculiar  liquid  secreted  in  the  testes  of  males,  and  destined 
for  the  impregnation  of  females,  is  so  named.  See  Stun. 

SEMICIRCLE,  in  Geometry,  half  a circle,  or  that  figure 
comprehended  between  the  diameter  of  a circle  and  half  the 
circumference. 

SEMICOLON,  in  Grammar,  one  of  the  points  or  stops  used 
to  distinguish  the  several  members  of  sentences  from  each 
Other  (0 

SEMI-DIURNAL.  Of  any  of  those  circles  which  the  s < 
appears  to  form  each  daily  revolution,  that  portion  which  is 
above  the  horizon  is  called  the  diurnal  arch,  nnd  that  which  is 
below  the  horizon  is  called  the  nocturnal  arch,  the  halves  of 
which  are  called  the  scnii-diurnnl  and  the  scrai-nortnrnal  arches 

Semi -A/ef-i/v.  a term  that  expresses  those  metallic  substances 
not  possessing  ductility  and  malleability,  these  properties  being 
deemed  characteristic  of  real  metals. 

SEMINARY.  See  School. 

Seminary,  in  Gardening, is  a place  allotted  for  raising  plants 
front  seed,  and  keeping  them  till  they  are  fit  to  be  removed  into 
the  garden  or  nursery. 

SEM1TA  LUMINOS.A,  a name  given  to  a lurid  track  in  the 
heavens,  which,  a little  before  the  vernal  eauinox,  or  after  the 
autumual.  may  be  seen  about  six  in  the  evening,  extending  from 
the  western  edge  of  the  horizon  up  towards  the  Pleiades.  This 
stream  of  light  hears  some  resemblance  to  the  tail  of  n comet. 

SENA,  or  Senna,  or  the  Egyptian  (astia,  in  the  Materia  Mc- 
dica,  a purgative  lc.if  much  used  in  draughts,  and  compositions 
of  that  description.  It  is  a nasi*  e of  Egypt ; that  of  the  best 
quality  is  said  to  grow  in  the  valley  of  Basahras,  or  of  Nubia. 
Senna  of  an  inferior  kind  grows  in  the  Levant,  and  abont 
Florence.  Its  operation  is  not  violent,  and  it  enters  into  the 
compound  of  various  medicines. 

SENATE,  an  assembly  or  council  of  the  principal  inhabitants 
of  a state,  who  have  a share  in  the  government.  Senates  arc 
differently  formed  according  to  the  political  constitutions  of 
various  countries. 

SEN  ATOR,  a member  of  a senate. 

SENDING,  a naval  term,  expressing  the  act  of  a ship  pitch- 
ing precipitately  into  the  hollow  or  interval  hetw  two  waves,  I 


8ENEKA.  or  Rattlesnake  Root.  This  plant  is  a native  of 
Virginia,  Pennsylvania,  and  Maryland,  and  is  now  cultivated 
in  some  of  uur  gardens.  The  root  is  perennial,  the  thickness 
about  that  of  a man's  little  finger,  and  its  length  about  four  ot 
five  inches,  being  variously  contorted  and  twisted.  It  has  only 
of  late  been  brought  into  use  among  us ; but  it  is  thought  worthy 
of  great  regard.  A knowledge  of  its  virtues  was  first  taught  the 
Europeans  by  the  Senegal  Indians,  who  esteemed  it  a sove- 
reign remedy  against  the  bite  of  the  rattlesnake  ; in  which  cha- 
racter it  has  been  found  efficacious. 

SENNIT,  a kind  of  flat  braided  cordage  used  for  various 
purposes,  and  formed  by  plaiting  five  or  seven  rope-yarns 
together. 

SENSATION,  in  Physiology,  is  a general  term  denoting  the 
effect  produced  in  the  mind  by  the  impression  of  external 
bodies  on  our  organs  of  sense,  namely,  seeing,  hearing,  feeling, 
tasting,  and  smelling. 

SENSE,  sometimes  means  the  organs  of  sensation,  and  at 
other  limes  it  is  used  for  understanding,  judgment,  and  con- 
science. 

SENSIBILITY,  the  power  of  receiving  an  impression,  and 
transmitting  it  to  the  brain,  so  as  to  occasion  an  acute  sensa- 
tion or  feeling. 

SENSITIVE  Fluid,  a fluid  which  is  supposed  to  preserve 
animats  from  corruption.  It  is  presumed  to  pass  through  the 
nervous  tubes,  and  to  convey  the  impression  to  the  sensorium. 

Sensitive  Plant.  See  Mimosa. 

SENSORIUM,  the  part  of  man  which  feels  and  perceives, 
the  common  centre  to  which  sensations  are  conveyed,  aud  from 
which  volitions  emanate. 

SENTENCE,  in  Grammar,  a period  or  set  of  words  compre 
bending  some  perfect  sense  or  sentiment  of  the  mind. 

Sentence,  in  Law.  a judgment  pa>scd  in  court  by  the  judge 
upon  some  process  cither  civil  or  crimioal. 

SENTINEL,  in  War,  a private  soldier  placed  in  some  post 
to  watch  the  motions  of  an  enemy,  to  prevent  surprises,  and 
to  stop  such  as  would  pass  without  orders,  or  shewing  who 
they  arc. 

SEPIA,  the  cuttle-fish,  n genus  belonging  to  the  order  ol 
vermes  mollasca.  There  Rrc  eight  hrachia  interspersed  on  the 
interior  side  with  little  round  serrated  cup*,  by  the  contraction 
of  which  the  animal  lays  fast  hold  of  any  thing.  Besides  these 
right  arms,  it  ha*  two  lentncula  longer  than  the  anus,  and 
frequently  pedunculated.  The  mouth  is  situated  in  the  centre 
of  the  arms,  and  is  horned  and  hooked.  The  eyes  arc  below 
the  Icnt.icula.  towards  the  body  of  the  animal.  The  body  is 
fleshy,  and  received  into  a sheath  n.s  far  as  the  breast.  Their 
food  arc  tunnies,  sprats,  lobsters,  and  other  shell  fish.  With 
their  anus  and  trunks  they  fasten  themselves  to  resist  the  mo- 
tion of  the  waves  Their  beak  is  like  that  of  a parrot.  The 
females  are  distinguished  by  two  paps.  This  animal  was  es- 
teemed a delicacy  among  tbc  ancieuls  ; end  is  eaten  at  present 
by  the  Italians.  The  bony  scale  on  the  back  is  that  which  is 
sold  in  the  shops,  and  which,  when  reduced  to  fine  powder,  is 
reckoned  excellent  for  the  teeth,  as  well  for  keeping  them  white 
as  fur  preserving  them.  It  is  also  used  a*  pounce.  These  ani- 
mals have  the  pow  er  of  squirting  out  a blac  k tluid  resembling 
ink,  which  is  said  to  be  an  ingredicul  used  in  the  composition 
of  Indian  ink. 

SEPS,  in  Zoology,  the  name  of  a peculiar  kind  of  lizard, 
between  that  genus  and  the  snakes.  It  appears  a*  a serpent 
with  feet.  Its  hite  is  said  to  be  followed  by  iusUnt  putrefac- 
tion nnd  speedy  death. 

SEPTEMBER,  the  ninth  month  of  the  year,  reckoned  from 
January,  and  the  seventh  from  March,  whence  its  name.  eiz. 
Septimus,  seventh. 

SE PriCS,  amung  Physicians,  a name  given  to  all  such  sub- 
stances as  promote  putrefaction. 

8EPTUAGINT,  the  name  given  to  a Greek  version  of  the 
hooks  of  the  Old  Testament,  from  its  being  supposed  to  he 
performed  by  scvcnly-iwo  Jews,  who  are  usually  called  the 
seventy  interpreters,  because  seventy  is  a round  number. 

SEPULCHRE,  a tomb  or  place  appropriated  for  the  inter- 
ment of  the  dead. 

SEQUESTRATION,  is  the  separating  or  setting  aside  of 
n thing  in  controversy,  from  the  possession  of  both  those  who 
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contend  for  it.  A sequestration  is  also  a kind  of  execution 
for  debt,  especially  in  the  ease  of  a bcncflccd  clerk,  of  the 
profits  of  the  benefice  to  be  paid  over  to  him  that  had  the 
judgment,  till  the  debt  is  satisfied. 

SERAGLIO,  denotes  the  palace  of  a prince  or  lord.  At 
Constantinople  they  say  the  seraglio  of  the  ambassador  of 
England,  France,  &c.  In  a more  eminent  sense,  the  Tints 
apply  the  term  to  the  palace  of  the  grand  seignior,  where  he 
keeps  his  court,  where  bis  women  are  kept,  and  where  the 
youth  arc  trained  up  for  the  chief  posis  in  the  empire.  The 
whole  building  is  in  a f > iangulnr  form,  about  three  Italian  miles 
in  circuit.  That  part  of  the  seraglio  in  which  the  women  reside 
i»  called  the  Harem. 

SERAPH,  or  SERAPHIM,  supposed  to  be  an  angel  of  the  first 
or  highest  rank,  and  to  he  more  inflamed  with  divine  love  than 
others,  and  hence  the  name,  w hich  signifies  to  burn,  to  inflame. 

SEREN  ADE,  an  evening  concert  given  by  a lover  under  the 
window  of  a room  in  which  his  mistress  resides. 

SERGE,  in  Commerce,  n woollen  slulf  manufactured  in  a 
loom,  of  which  thcro  are  various  kinds,  denominated  either 
from  their  different  qualities,  or  from  the  places  where  they  are 
wrought;  the  most  considerable  of  which  is  the  London  serge, 
which  is  highly  valued  abroad. 

SERIES,  in  genera),  denotes  a continued  succession  of 
things  in  the  same  order,  and  having  the  same  relation  or  con- 
nexion with  each  other. 

Series,  Infinite,  is  a series  consisting  of  an  infinite  nnmbcr 
of  terms,  that  is,  to  the  end  of  which  it  is  impossible  to  come  ; 
so  that  let  the  series  bo  carried  on  to  any  assignable  length,  or 
number  of  terms,  it  can  be  carried  yet  farther,  without  end  or 
limitation. 

SERI  (’ll,  the  name  of  a seed  used  in  the  food  of  the  Egyp- 
tian Coptics.  It  is  produced  by  an  herb  called  scinsim,  and  is 
pounded  and  pot  into  oil.  In  this  they  dip  their  bread,  which 
is  always  new,  being  baked  in  small  cakes,  as  often  as  they  eat. 
Raw  onions  arc  added  to  this  repast. 

SERGEANT,  or  Serjeant,  in  War,  is  an  inferior  officer  io  a 
company  of  foot,  or  troop  or  dragoons,  armed  with  a halberd, 
and  appointed  to  sec  discipline  observed,  to  teach  the  soldiers 
the  exercise  of  their  arms,  and  to  order,  straighten,  and  form 
ranks,  flics,  &c. 

Serjeant  at  Late,  is  the  highest  degree  taken  in  that  profes- 
sion. as  that  of  a doctor  is  in  thccivil  law.  To  these  serjeants, 
as  men  of  great  learning  and  experience,  one  court  is  set  apart 
for  them  to  plead  in  by  themselves,  which  is  the  court  of  com- 
mon pleas,  where  the  common  Inw  of  England  is  most  strictly 
observed  ; yet,  though  they  have  this  court  to  t lit  m sc  Ives,  they 
are  not  restrained  from  pleading  in  any  other  courts-  The 
judges  cannot  be  elevated  to  that  dignity  till  they  have  taken 
the  degree  of  seqenut  at  law.  They  are  called  brothers  by 
the  judges,  who  hear  them  next  to  the  king’s  counsel ; but  a 
king's  srrjcant  has  precedence  of  all  but  the  attorney  and  soli- 
citor general.  The*?  are  made  by  the  king’s  mandate,  or  writ. 

SERJEANTY,  signifies  in  law  a service  that  cannot  be  duo 
from  a tenant  to  any  lord,  hut  to  the  king  only  ; and  it  is  cither 
grand  serjeanty,  or  petit  series nty. 

SERMON,  a discourse  delivered  in  public,  for  the  purpose 
of  religious  instruction  and  moral  improvement.  The  present 
mode  of  delivering  sermons  may  be  traced  to  the  book  of  Nebe- 
miah.  chap.  viii.  4. 

SERMONIUM,  a kind  of  interlude,  which,  in  ancient  times, 
the  inferior  clergy,  assisted  by  boys,  used  to  act  in  the  body  of 
the  church,  on  certain  festivals.  The  representative  selections 
were  made  according  to  the  occasion. 

SERPENT,  in  Music,  a wind  instrument  of  the  bassoon  kind, 
deriving  Us  name  from  Its  serpentine  figure. 

Serpent,  in  Mythology,  was  a symbol  of  the  sun.  He  is 
represented  as  biting  his  tail,  having  his  body  in  a circle,  indi- 
cating the  apparent  motion  of  that  luminary  round  the  globe. 
The  serpent  biting  his  tail,  is  likewiseconsidered  as  an  emblem 
of  eternity.  The  serpent  was,  from  time  immemorial,  an  object 
of  religious  veneration  and  worship  in  Egypt;  and  in  subse- 
quent ages,  was  a symbol  of  medicine,  and  of  Apollo  and 
Esculapius,  the  gods  which  presided  over  it. 

SERPKNTKS,  in  Natural  History,  an  order  of  the  Amphibia, 
containing  seven  genera ; vi;.  Achrocbordus,  Amphishicna,  An- 
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guis,  Boa,  Caecilia,  Coluber,  Crotalns.  Serpents  are  distinguish- 
ed as  footless  amphibia— their  eggs  are  connected  in  a chain — 
penis  frequently  double— they  breathe  through  the  mouth— are 
cast  naked  upon  the  earth,  without  limbs,  exposed  to  every 
injury,  hut  frequently  armed  with  a poison  the  most  deadly  and 
horrible:  this  is  contained  in  luhular  fangs  resembling  teeth, 
placed  without  the  upper  jaw,  protruded  or  retracted  at  plea- 
sure, and  surrounded  with  a glandular  vesicle  by  which  this 
fatal  fluid  is  secreted  ; hut  lest  this  tribe  should  too  much  en- 
croach upon  the  limits  of  other  animals,  the  benevolent  Author 
of  nature  has  armed  about  a fifth  part  only  in  this  dreadful  man- 
ner, and  has  ordained  that  all  should  cast  their  skins,  in  order 
to  inspire  a necessary  suspicion  of  the  whole.  The  jaws  are 
dilatable  and  not  articulate,  and  the  oesophagus  so  lax  that  they 
can  swallow  without  any  maslificntion  an  animal  twice  or  thrice 
us  large  as  the  neck;  the  colour  is  variable,  and  changes  accord- 
ing 1o  the  season,  age,  or  mode  of  living,  and  frequently  vanish- 
es. or  turns  to  another,  in  the  dead  body  ; tongue  filiform,  bifid  ; 
skin  reticulate.  The  distinction  between  the  poisonous  and 
innoxious  serpents,  is  only  to  be  known  by  an  accurate  exa- 
mination of  their  teeth  ; those  which  arc  poisonous  being  always 
tubular,  and  calculated  for  the  injection  of  the  poisonous  fluid, 
from  a peculiar  reservoir  communicating  with  the  fang  on  each 
side  tho  head.  Serpents  in  cold  and  temperate  climates  con- 
ceal themselves  during  the  winter  in  cavities  beneath  the  sur- 
face of  the  ground,  or  in  any  other  convenient  places  of  retire- 
ment, where  they  become  neatly  or  wholly  in  a state  of  torpi- 
dity. Some  serpents  arc  viviparous,  as  the  rattlesnake ; the 
viper,  lee. ; while  the  innoxious  species  are  oviparous,  depo- 
siting, as  we  have  observed,  their  eggs  in  a hind  of  chain  in  any 
warm  and  close  situation,  where  they  arc  afterwards  hatched. 
The  broad  undivided  laminae  on  the  bellies  of  serpents  are 
termed  scuta,  and  the  small  or  divided  ones  beneath  the  fail 
are  called  suhcaudal  scales,  and  from  these  different  kinds  of 
lamina*,  the  Lin  mean  genera  are  characterized. 

SERPENTINE.  This  beautiful  stone  takes  its  name  from 
its  variegated  colours  being  supposed  to  resemble  a serpent's 
skin.  It  consists  of  silica  32,  magnesia  37  24,  alumina  0*6,  lime 
10  6,  iron  0*06,  volatile  matter  and  carbonic  acid  1416,  The 
colours  arc  most  generally  various  shades  of  light  and  dark 
green,  which  arc  intermixed  in  spots  and  clouds : some  vari- 
eties arc  red.  When  fresh  broken,  it  has  some  degree  of  lustre, 
and  a slight  unctuous  feel.  It  is  harder  than  lime-stone,  but 
yields  to  the  point  of  a knife,  and  will  receive  n very  high 
polish.  When  serpentine  is  found  intermixed  with  patches  of 
crystalline  white  marble,  it  constitutes  a stone  denominated 
verdc-anliqne,  which  is  highly  valued  for  ornamental  sculpture. 
Beautiful  varieties  of  green  serpentine  occur  in  the  islo  of  An- 
glcsca,  about  six  miles  from  the  Paris  copper  mine. 

SERVANT,  a person  who,  in  consideration  of  some  stipu- 
lated remuneration, owes  and  pays  limited  obedience  to  the  com- 
mands of  another  in  the  quality  of  master.  An  agreement, 
when  the  time  is  not  specified,  the  law  determines  to  be  for  one 
year ; but  by  mutual  agreement,  a separation  may  take  placo 
nt  any  intermediate  stage.  Servants  are  of  various  kinds  and 
degrees,  and  several  laws  regulate  their  obedience,  and  the 
treatment  they  arc  entitled  to  expect. 

SERVICE,  in  Law,  is  a duty  which  a tcuaot,  on  account  of 
his  fee.  fr»  mcrly  owed  to  his  lord. 

SERVING,  is  the  winding  any  thing  round  a rope  to  prevent 
it  from  being  rubbed : the  materials  used  for  this  purpose, 
which  are  called  service,  are  generally  spun-yarn,  small  lines, 
sennit,  or  ropes,  varying  in  thickness,  according  to  the  dimen- 
sion* of  the  rope  to  be  served  ; sometimes  leather,  old  canvass, 
See.  are  used 

SERVITOR,  in  the  university  of  Oxford,  a scholar  or  stu- 
dent who  attends  and  waits  on  another  fur  his  keep  there. 

Servitors  of  JJiltt,  such  messengers  of  the  marshal  of  tho 
king’s  bench  as  are  employed  to  summon  men  to  that  court. 
They  are  now  commonly  called  tipttavet. 

SERUM,  a thin  transparent  liquor,  which  makes  a consider- 
able part  in  the  mass  of  blood. 

SESAMUM,  Oity  drain,  a genns  of  plants  belonging  to  the 
class  of  didynamio,  and  to  the  order  of  angiospermia,  and  in  tho 
natural  system  ranking  under  the  20th  order,  luridse. 

SESSION,  in  Law,  denotes  n silling  of  justices  in  court  upon 
11  D 
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their  commission:  ns  the  session  of  oyer  anil  tenuiner,  Ac. 
Srr  Qt  ixriH  Sessions. 

SBT-OFF,  in  Law,  is  when  I lie  defendant  aeknow  ledges  the 
justice  of  the  plaintiffs  demand  on  the  one  hand,  but  on  ilic 
other  sets  up  a demand  of  his  own,  to  counterbalance  Hint  of  the 
plaintilf.  either  in  the  whole  or  in  part;  as  if  the  plaint  ill' sue 
for  101.  due  on  a note  of  hand,  the  defendant  may  set  off  01.  due 
to  himself  for  merchandise  sold  to  the  plaintilf,  or  for  any  other 
demand,  the  amount  of  which  is  ascertained  in  damages.  The 
action  in  which  a set-off  is  allowable  upon  the  statutes  2 and  3 
George  II.  c.  *2*2  and  24,  arc  debt,  covenant,  and  assumpsit,  for 
the  non-payment  of  money  ; and  the  demand  intended  to  he  set 
up  must  he  such  as  might  he  made  the  subject  of  one  or  other 
of  these  actions.  A set-off,  therefore,  is  never  allowed  in  actions 
upon  the  ease,  trespass,  replevin,  Ac.  nor  of  a penally  in  debt  on 
bond  conditioned  for  the  performance  of  covenants,  Ac.;  nor 
of  general  damages  in  covenant  or  assumpsit ; hut  where  a 
bond  is  conditioned  for  the  payment  of  an  annuity,  n sct-olf 
may  be  allowed.  A debt  barred  by  the  statute  of  limitations 
cannot  be  set  off ; and  if  it  he  pleaded  in  bar  to  the  action,  the 
plaintiff  may  reply  the  stntuie  of  limitations;  or  if  given  in  evi- 
dence, on  a notice  of  set-off,  which  is  one  rtioile  of  setting  op 
this  sort  of  counter-demand,  it  may  he  objected  to  at  the  ttial. 

SETS,  in  Agriculture  and  Gardening,  a term  applied  to  the 
cuttings  or  planted  parts  of  potatoes,  bops,  liquorice,  laven- 
der. Ac, 

SETTEE,  a vessel  of  two  masts,  equipped  with  triangular 
sails,  commonly  called  lateen  sails;  these  vessels  arc  peculiar 
to  the  Mediterranean,  and  arc  generally  navigated  by  Italians, 
Greeks,  or  Maltomctans. 

SETTING,  in  the  sea  langnage.  To  set  the  land  or  the  sun 
by  the  compass,  is  to  observe  how  the  land  hears  on  any  point 
of  the  compass,  or  on  what  point  of  the  compass  the  sun  is. 
Also,  when  two  ships  sail  within  sight  of  one  another,  to  mark 
on  what  poiut  the  chased  hears,  is  termed  setting  the  chase  by 
the  compass. 

SETTLEMENT.  Act  or,  a name  givco  to  a statute  12  and 
13  W,  III.  cap.  *2.  by  which  the  crown  was  limited  to  his  pre- 
sent majesty’s  illustrious  house,  and  by  which  some  new  pro- 
visions were  added  in  favour  of  the  subject,  securing  his  liberty, 
and  the  rights  of  conscience. 

SEW  Ell,  the  situation  of  a ship  which  rests  upon  the  ground  ; 
and  while  the  depth  of  water  around  her  is  not  sufficient  to 
float  her,  she  is  said  to  be  sewed  by  as  much  as  is  the  differ- 
ence between  the  surface  of  the  water  and  the  ship’s  floating- 
mark.  or  water-line. 

SEWER,  a passage  or  gutter  made  to  carry  water  into  the 
sea  or  a river,  whereby  to  preserve  the  land,  Ac.  from  inun- 
dations, and  other  annoyances.  The  business  of  the  commis- 
sioners of  sewers,  or  their  office  in  particular,  is  to  repair  sea- 
banks  and  walls,  survey  rivers,  public  streams,  ditches,  Ac. 
and  to  make  orders  for  that  purpose, 

SEX,  something  in  Ilic  body  which  distinguishes  male  from 
female,  and  is  common  to  both  plants  and  animals. 

SEXANGLE,  in  Geometry,  a figure  having  six  sides,  and 
consequently  six  angles. 

SEXAGESIMALS,  or  Sex agesimaL  Fractions,  fractions 
whose  denominators  proceed  in  a scxagccuplc  ratio ; that  is, 
a prime,  or  the  first  minute  ; a second  ; a third 
Anciently  there  was  no  other  than  sexagesimals  used  in  astro- 
nomy, and  they  arc  still  retained  in  many  rases. 

SEXTANT,  in  Mathematics,  denotes  the  sixth  part  of  a circle, 
or  an  arch  comprehending  sixty  degrees. 

Sextant,  an  instrument  for  taking  altitudes  and  other 
angular  distances;  it  is  constructed  on  a principle  similar  to 
Hadley's  Qi'aihmnt,  hut  the  arc,  containing  a sixth  pari  of  a 
circle,  may  he  taker,  to  120"1.  Sextants  arc  generally  fitted 
with  apparatus  for  as'ccrtainiug  the  angular  distances,  Ac.  in 
lunar  observations. 

SEXTON,  a church-officer  whose  business  is  to  take  care  of 
the  vessels,  vestments,  Ac.  belonging  to  the  church,  and  to  at- 
tend the  minister,  churchwardens,  Ac.  at  church 

SEXUAL  System,  in  Botany,  denotes  that  system  which  is 
founded  on  a discovery,  that  in  vegetables,  as  well  as  in  ani- 
mals, there  is  a distinction  of  sexes.  This  fact  seems  to  have 
been  partially  received  so  early  as  the  days  of  Herodotus;  but  ( 


it  nfierwards  sunk  into  disrepute,  and  was  ncany  forgotten, 
until  the  diligence  of  modern  observations  pi  teed  its  certainty 
hetond  all  reasonable  doubt. 

SH  ACK,  an  ancient  feudal  custom,  which  secures  to  the  lord 
of  the  manor  a right  of  pasturage  in  the  lands  of  his  tenants 
In  Norfolk  and  Sufi  oik  the  lords  of  the  manors  still  have  shark 
during  the  six  winter  months.  Shuck  is  also  applied  to  grain 
that  is  wasted  in  the  fields  during  harvest. 

SHACKLES,  semicircular  pieces  of  iron,  sliding  upon  a 
round  bar,  in  which  the  legs  of  prisoners  arc  occasionally  con 
fined  In  the  di  rk. 

SH  ADOW,  in  Optics,  a privation  or  diminution  of  light,  by 
the  interposition  of  an  npnkc  body  ; or  it  is  a space  where  the 
light  is  either  altogether  obstructed,  or  greatly  weakened  by 
the  interposition  of  some  opakc  body  between  it  and  the  lumi- 
nary. 

SHAFT,  in  Building,  is  the  body  of  a column,  and  is  so 
called  from  its  straightness;  it  also  has  frequently  the  name  of 
fait.  The  same  term  is  likewise  used  for  the  spire  of  a steeple, 
and  fov  the  shank  or  tunnel  of  a chimney. 

Shaft,  in  Mining,  is  a hollow-  passage  sunk,  in  general,  per- 
pendicularly into  the  earth,  to  reach  flic  ore.  Shafts  of  this 
description  ate  of  various  depths ; some  in  Cornw  all  exceed 
two  hundred  fathom*. 

Silt  FT,  in  Agriculture,  is  the  handle  of  a tool  or  implement, 
such  a*  a spade,  fork,  shovel,  Ac.  In  carts  and  waggons  shafts 
are  the  parts  or  poles  between  which  the  hinder  lior.«rs  draw. 

SHAGO  K,  or  Siiac.  in  Ornithology,  a water- low  I of  the 
cormorant  kind,  frequently  found  on  the  English  shores,  parti- 
cularly on  the  northern  parts. 

SHAG  KEEN,  or  Ch  agrees,  in  Commerce,  a kind  of  grained 
leather,  prepared,  as  is  supposed,  of  the  skin  of  a species  of 
squalus,  or  hound- fish,  called  the  shagrcc,  or  •diagram,  and 
much  used  in  covering  eases,  books.  Ac. 

SHAKES,  and  Shaky,  terms  frequently  used  by  shipwrights 
and  carpenters  to  denote  the  cracks  or  rents  in  any  piece  of 
I timber,  occasioned  by  the  sun  or  weather. 

SHALE,  in  Natural  History,  a variety  of  schistose  clay. 
The  arid  emitted  from  shale  during  its  calcination,  uniting 
itself  to  the  argillaceous  earth  of  the  shale,  forms  a him.  About 
a hundred  and  twenty  tons  or  calcined  shale  will  make  one  ton 
of  alum.  The  shnlc  after  being  calcined  it  steeped  in  water, 
by  with  h means  the  alum,  which  is  formed  during  the  calcina- 
tion of  the  shale,  is  dissolved.  This  dissolved  alum  under- 
goes various  operations  before  it  is  prepared  for  the  shops. 
This  kind  of  shale  forms  large  strata  in  Derbyshire,  and  fre- 
quently above  the  coal,  in  most  coal  counties  throughout  the 
kingdom. 

SHALLOP,  a small  light  vessel,  with  two  masts  and  hig 
sails.  Being  good  sailers,  they  were  formerly  much  used  by 
smugglers,  and  arc  now  generally  employed  as  tenders  upon 
ships  of  war. 

Shallop,  a sort  of  large  boat  with  two  masts,  and  usually 
rigged  like  a schooner. 

SHAMBLE,  in  Mining,  a sort  of  niche  or  landing  place,  left 
at  certain  distances  for  raising  ore  or  rubbish  with  shovels, 
when  the  depth  is  too  great  for  one  cast  to  lift  it  to  the  surface. 
Shamhlr*  arc  sometimes  formed  of  boards,  and  at  other  times 
of  benches  cut  in  the  ground. 

Sim  mules,  in  Marketing,  are  places  where  butchers  expose 
their  meat  for  sale  in  public 

SHAMMY,  or  Chamois  Leather,  n kind  of  leather,  dressed 
either  in  oil  or  tanned;  and  much  esteemed  for  its  softness, 
pliancy,  and  being  capable  of  hearing  soap  without  hint.  The 
true  shammy  is  prepared  of  the  skin  of  the  chamois-goat.  Sit 
Capra.  The  true  chamois  leather  is  counterfeited  with  com- 
mon goat,  kid,  and  even  sheep  skin ; the  practice  of  which 
makes  a particular  profession,  called  by  the  French,  chamoisurc. 
The  last  is  the  least  esteemed. 

SHANK,  among  Sailors,  implies  the  oea.n  or  shaft  of  no 
anchor.  Shank -Painter,  a short  rope  and  chain  which  sustains 
the  shanks  and  flukes  of  an  anchor  against  the  ship’s  side,  a* 
the  stopper  fastens  the  ring  and  stock  to  the  rat-head. 

SHANSCKIT,  or  Sanscrit,  is  the  original  language  of  the 
Hindoos,  and  is  that  in  which  their  shatter,  or  noly  hook,  is 
written- 


s i!  r 


DICTIONARY  OP  MECHANICAL  SCIENCE 


S H I 


031 


SHARE,  in  Agriculture,  thkt  part  or  a plough  which  enters  I 
•ml  breaks  the  ground. 

SHARK,  in  Ichthyology,  a large  voracious  fish.  Of  this  fish 
there  are  several  species,  as  the  blue,  the  basking,  nnd  the 
hatumci. headed  shark.  They  chiefly  reside  in  the  seas  of  warm 
climates,  but  occasionally  visit  colder  regions.  Some  have  been 
known  to  weigh  four  thousand  pounds,  and  men  have  been 
found  whole  in  them  when  opened. 

Shauk  See  Squ uis. 

SHARP,  in  Music,  a character,  the  power  of  which  is  to  raise 
the  note  before  which  it  is  placed  half  atone  higher  than  it  woold 
be  without  such  a preposition. 

Sit  inr-//«tMm,  is  synonymous  with  a sharp  door,  and  is 
used  in  contradistinction  to  a flat  floor. 

SH  ASTER,  or  Shastkvm,  a sacred  hook  containing  the  reli- 
gion of  the  Uanians ; it  consists  of  three  tracts:  the  first  of 
which  contains  their  moral  iuw  ; the  second,  the  ceremonial; 
nnd  the  third  delivers  the  peculiar  observances  for  each  tribe 
of  Indians. 

SHAWL,  no  article  or  female  dress  much  prized  in  the  East, 
nnd  now  commonly  worn  in  Europe.  Their  prices  vary,  from 
one  to  2U0  guineas,  according  to  the  fineness  of  their  texture 
and  materials,  and  the  elegance  with  which  they  arc  finished. 

SHEAF,  a small  bundle  of  corn  in  the  ear,  hound  up  in  the 
field,  for  ilie  accommodation  of  carriage  and  thrashing. 

SHEARING,  in  Agriculture,  the  reaping  of  grain.  Shear- 
ing alvo  signifies  the  act  of  taking  olT  the  fleece  fiom  the  sheep. 

SHEARWATER,  in  Ornithology,  a bird  well  known  in  the 
Otkney  isles,  nnd  in  several  other  places.  The  young  birds 
arc  caught  in  abundance  in  August,  and,  suited  in  barrels,  are 
preserved  for  winter  provisions. 

SHEATHING,  in  Naval  Architecture,  a sort  of  covering 
nailed  all  over  the  outside  of  a ship's  bottom,  to  protect  the 
planks  from  the  pernicious  effects  of  worms.  This  sheathing, 
in  former  years,  consisted  of  tbiu  boards,  but  sheets  of  copper 
having  been  found  far  preferable,  these  havo  of  late  been 
almost  universally  adopted,  especially  in  tong  voyages.  The 
corrosion,  however,  arising  from  the  action  of  the  salt  water, 
being  more  rapid  than  was  expected,  several  experiments  liavo 
been  made  to  counteract  its  influence.  For  the  improvement  of 
copper  sheathing  by  an  alloy,  a patent  was  taken  out  by  Mr. 
Robert  Musbet,  of  the  Royal  Mint.  His  alloy  consisted  of  two 
ounces  of  zinc,  or  four  ounces  of  antimony,  or  eight  ounces  of 
arsenic,  or  two  ounces  of  grain-tin,  being  added  to  one  hundred 
pounds  of  copper.  Another  patent  was  taken  out  by  Mr. 
Christopher  Pope,  of  Bristol,  for  an  invention  which  discarded 
cupper  altogether,  and  substituted  plates  composed  of  tin  and 
zinc,  or  of  tin,  zinc,  and  lead  united.  These  combinations, 
howev<  r,  not  fully  answering  general  expectation,  the  lords  of 
the  Admiralty  consulted  Sir  Humphrey  Davy  ou  the  subject. 
This  scientific  gentleman,  after  a number  of  experiments,  re- 
commended the  fixing  of  small  masses  or  wires  of  tin,  or  of 
some  other  readily  oxidable  metal,  in  contact  with  the  copper, 
by  which  he  expected  that  the  copper  would  be  rendered  so 
negatively  electrical,  that  the  sea  water  would  act  hut  slightly 
on  it.  In  reducing  theory  to  praclice,  his  anticipations  Invc 
not,  however,  been  realized  according  to  his  wishes ; and  it  is 
probable  that  copper  shcatbiug  must  remain,  ns  heretofore, 
until  some  more  beneficial  method  shall  appear,  that  has  not 
yet  been  discovered. 

SHEAVE,  a cilindrical  wheel  of  hard  wood,  fixed  by  a pin  in 
a block,  to  form  the  pulley. 

SHECH1NAH,  in  Jewish  history,  the  name  of  that  miracu- 
lous light,  or  visible  glory,  which  was  a symbol  of  the  divine 
presence. 

SHED,  in  rural  economy,  a slight  temporary  building,  to 
shelter  cattle,  or  implements  of  husbandry,  from  the  weather. 

SHEEP,  in  Agriculture,  a well-known  and  valuable  animal, 
of  which  the  breeds  and  varieties  are  numerous. 

SHEEPSHANK,  a sea  term,  implying  a kind  of  knot  made 
on  a rope  to  shorten  it,  and  is  particularly  used  on  ronners  or 
ties,  to  prevent  the  tackle  from  coming  block  and  block.  By 
this  contrivance,  the  body  to  which  the  tackle  is  applied  may 
be  hoisted  much  higher,  or  removed  much  further  in  a shorter 
time.  Thus,  if  any  weighty  body  is  to  be  hoisted  into  a ship, 
and  it  be  found  that  the  blocks  of  the  tackle  meet  before  tire 


object  reach  the  top  of  the  side,  it  will  be  necessary  to  lower  it 
again,  or  hang  it  by  some  other  method,  till  ihe  runner  of  the 
taekle  is  shccpshankcd.  by  which  Ihe  blocks  will  again  be  sepa- 
rated to  a competent  distance. 

SHEER,  the  longitudinal  curve  of  a ship's  decks  or  sides. 
Sheer  is  also  tho  position  in  which  a ship  is  sometimes  kept 
when  at  single  anenor,  in  order  lo  keep  her  clear  of  it;  hence, 
7c*  brink  SArrr,  is  to  deviate  from  that  position,  and  thereby 
risk  the  fouling  of  the  anchor. 

SHEERING,  or  Shearing,  in  Woollen  Manufacture,  is  the 
cutting  off  with  large  shears  the  too  lung  nap,  iu  order  to  make 
the  cloth  more  smooth  and  even. 

Sheering,  the  act  of  deviating  or  straying  from  the  line  of 
the  course,  so  as  to  form  a crooked  and  irregular  path  through 
the  water,  and  may  be  occasioned  by  the  ship's  being  difiirult 
to  steer,  but  it  more  frequently  arises  from  the  negligence  or  in- 
capacity ot  the  helmsman.  To  Sheer  up  alongside,  to  approach 
a ship  in  a parallel  direction.  To  Sheer  off , tu  rcniuw.  to  a 
greater  distance. 

SHEERS,  a nautical  term,  the  name  of  an  engine  used  to 
hoist  in  or  gel  out  the  lower  masts  of  a ship,  and  arc  either 
placed  on  the  side  of  n quay  or  wharf,  or  arc  fixed  on  board  of 
an  old  ship  cut  down ; or,  lastly,  they  are  composed  of  two 
masts  or  large  spars  lashed  together,  and  erected  in  the  vessel 
wherein  the  mast  is  to  be  planted  or  displaced,  the  lower  ends 
of  the  props  resting  ou  the  opposite  sides  of  the  deck,  and  the 
upper  parts  being  fastened  together  across,  from  which  a tackle 
depends;  this  sort  of  sheers  is  secured  by  slays  extending  to 
the  stem  and  stern  of  the  vessel. 

SHEET,  a rope  fastened  to  one  or  both  the  lower  corners  of 
a sail,  to  extend  and  retain  it  in  a particular  situation.  When 
a ship  sails  with  a side  wind,  the  lower  corners  of  the  main  and 
fore  sails  are  fastened  by  a tack  and  a sheet,  the  former  being 
lo  windward,  and  the  latter  to  leeward ; the  tack  is,  however, 
only  disused  with  a stern  wind,  whereas  the  sail  is  never  spread 
without  the  assistance  of  one  or  both  of  the  sheets;  the  stay- 
sails and  studding-sails  have  only  one  tack  and  one  sheet  each ; 
the  staysail  tacks  are  fastened  forward  and  the  sheets  drawn 
aft,  but  the  studding-sail  tacks  draw  the  outer  corner  of  the  sail 
to  the  extremity  of  the  boom,  while  the  Hhcet  is  employed  to 
extend  the  inner  corner:  hence,  To  Sheet  home,  is  to  haul  home 
a sheet,  or  to  extend  the  sail  till  the  clue  is  close  to  the  sheet- 
block. 

SHEKEL,  in  Jewish  Antiquity,  an  ancient  coin,  worth 
2s.  3Jd.  sterling. 

SHELF,  among  Miners,  the  same  with  what  they  otherwise 
call  fast  ground,  or  fast  country;  being  that  part  of  the  internal 
structure  of  the  earth,  which  they  find  lying  even  and  in  an 
orderly  manner. 

SHELL,  in  Artillery.  See  the  article  Bons.&c.  Shell  of  a 
Block,  the  outer  frame,  or  case,  wherein  the  shcaso  or  wheel  is 
contained,  and  traverses  about  its  axis. 

Shells.  Marine  shells  may  be  divided,  as  Mr.  Hatchet  ob- 
serves, into  two  kinds : those  that  havo  a poreelainous  aspect 
with  an  enamelled  surface,  and  when  broken  are  often  in  a 
slight  degree  of  a fibrous  texture  ; and  those  that  have  gene- 
rally, if  not  always,  a strong  epidermis,  under  which  is  the  shell, 
principally  or  entirely  composed  of  the  substance  called  nacre, 
or  mother -of* pearl.  The  porcrlainous  shells  appear  to  consist 
of  carbonate  of  lime,  cemented  by  a very  small  portion  of  ani- 
mnl  gluten.  This  animal  gluten  is  more  abundant  in  some,  how  . 
ever,  ns  in  the  patnllte.  The  mother-of-pearl  shells  arc  composed 
of  the  same  substance.  They  differ,  however,  in  their  struc- 
ture, which  is  lamellar,  the  gluten,  forming  their  membranes, 
regularly  alternating  with  strata  of  carbonate  of  lime.  In  these 
two  the  gluten  is  much  more  abundant. 

SHEPHERD,  one  who  has  the  care  and  management  of 
sheep. 

SHERIFF-  As  keeper  of  the  king's  peace,  the  sheriff  is  the 
first  man  in  the  county,  xnd  superior  in  rank  to  any  nobleman 
therein,  during  his  office.  He  may  apprehend  and  commit  to 
prison  all  persons  who  break. the  peace,  or  attempt  to  break  it, 
and  may  bind  any  one  in  a recognizance  to  keep  tho  king's 
peace. 

SHIELD,  in  ancient  weapon  of  defence,  in  the  form  of  a 
light  buckler,  borne  on  the  arm,  to  tarn  off  lances,  darts,  htc. 
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SHIFTED,  the  state  of  a ship's  ballast  or  car^o  when  it  is 
shaken  from  one  sidle  to  the  other,  cither  by  the  violence  of  her 
roiling,  or  by  her  too  great  inclination  to  one  side  under  a great 
pressure  of  sail ; this  accident,  however,  rarely  happens,  unless 
the  cargo  is  stowed  in  bulk,  as  corn,  salt,  Ate. 

SHIFTER,  a person  appointed  to  assist  the  ship’s  cook  in 
washing,  steeping,  and  shifting  the  salt  provisions. 

KHILLKR  Stone,  a mineral  nearly  allied  to  serpentine, 

SHILLING,  an  English  silver  coin,  equal  to  twelve  pence, 
or  the  twentieth  part  of  a pound. 

SHIM,  in  Agriculture,  a tool  used  in  breaking  down  and 
reducing  the  more  stiff  and  heavy  sorts  of  land,  as  w ell  as  cut- 
ting up  and  clearing  thrni  from  weeds. 

SHINGLE,  in  Agriculture,  the  thinnings  of  fir  and  other 
timber  trees,  which  are  much  used  in  making  fences,  Ate. 

Shinc.le,  Rubbish,  found  on  the  sea  shore,  and  used  for  bah 
lasting  ships,  protecting  embankments,  and  preventing  the 
encroachments  of  the  sea. 

Shivolfb,  in  Building,  small  pieces  of  wood,  chiefly  oak, 
used  for  covering  roofs,  where  other  materials  are  scarce,  and 
something  light  is  required. 

SHIP,  a general  name  given  to  all  vessels  navigated  on  the 
ocean  ; in  the  sea  language,  however,  it  is  more  particularly 
applied  to  a vessel  furnished  with  three  masts,  each  of  which  is 
composed  of  a lower-mast,  a top-mast,  and  top  gallant-mast, 
with  the  yards  and  other  machinery  thereto  belonging.  A Ship 
cut  dot rn,  implies  one  which  has  had  a deck  cut  off  from  her, 
whereby  a three-decker  is  converted  into  a two-decker,  and  a 
two-decker  becomes  a frigate.  A Ship  raised  upon,  is  one 
whose  dead  works  have  been  heightened  by  additional  timbers. 

Hospital  Suit*,  a vessel  fitted  up  to  attend  a fleet  of  men- 
of-war,  and  receive  their  sick  or  wounded,  for  which  purpose 
her  decks  arc  high,  and  her  ports  large.  The  gun-deck  is  en- 
tirely appropriated  for  the  reception  of  the  sick,  and  is  flush 
without  cabins  or  balk-heads,  except  one  of  deal  or  canvass, 
for  separating  those  in  malignant  distempers.  Two  pair  of 
chocqucred  linen  sheets  are  allowed  to  each  bed,  and  scuttles 
cut  in  the  sides  for  inlets  of  air.  The  sick  are  visited  by  a 
physician,  and  constantly  attended  by  a surgeon,  a proportional 
number  of  mates,  assistants,  baker,  and  washerwomen.  Her 
cables  ought  also  to  run  upon  the  upper  deck  to  the  end,  that 
the  beds  or  cradles  may  be  more  commodiously  placed  between 
decks,  and  admit  a freo  passage  of  the  air,  to  disperse  that 
which  is  offensive  or  corrupted. 

Merchant  Ship,  a vessel  employed  in  commerce  to  carry 
commodities  or  various  sorts  from  one  port  to  another,  the 
largest  of  which  arc  those  used  in  trading  to  the  East  Indies. 
Prison  Ship , a vessel  fitted  up  to  receive  prisoners  in  a port. 
Priests  Ship  of  ffor.  See  Privateer.  Receiving  Ship,  a ship 
stationed  at  any  place  to  receive  volunteers  and  impressed 
men,  and  train  them  to  their  duty  in  readiness  for  any  ship  of 
war  which  may  want  hands.  Sin rc  Ship,  a vessel  employed  in 
carrying  negro  slaves  from  tho  coast  of  Afiica  to  the  West 
Indies,  Ike.  whence  she  returns  to  Europe  with  a cargo  of  rum, 
sugar,  coffee,  cotton,  Ac.  Slop  Ship,  a vessel  appointed  as  a 
depot  of  clothes  for  the  seamen.  Store  Shio,  a vessel  employed 
to  carry  artillery  and  stores  for  the  use  or  n fleet,  fortress,  or 
garrison.  Troop  Ship,  fa  one  appointed  to  carry  troops,  and  is 
frequently  termed  a transport. 

Ship  Building,  may  be  defined,  the  manner  of  constrncling 
ships,  or  the  work  itself,  as  distinguished  from  naval  nrchilcc- 
ture,  which  may  be  considered  as  the  theory  or  art  of  delineating 
ships  on  a plane. 

SHIPWRECKED  Seamen,  Plan  for  the  Preservation  if.  Ay 
Captain  G.  IK.  Manby. — Instructions.  After  the  means  of  cotn- 
municaiion  have  been  effected  between  a stranded  vessel  and 
the  shore,  by  a rope  attached  to  a shot  projected  from  a mortar, 
it  is  often  found  a matter  of  great  difficulty  to  make  the  per- 
sons ou  board  know  how  they  are  to  act,  and  many  lives  have 
been  lost  through  this  cause  alone.  In  order  to  remedy  this 
evil,  and  to  render  this  system  of  relief  mutually  and  imme- 
diately understood,  the  following  instructions  are  submitted  : — 

Directions  to  Persons  on  hoard  Vessels  stranded  oh  a 1st- 
Sh ore. —It  is  your  duty,  as  well,  no  doubt,  as  your  inclination, 
to  use  every  honourable  and  manly  endeavour  to  save  the  vessel 
and  cargo  committed  to  your  care,  and  to  satisfy  yourself  that 


these  have  failed,  before  it  is  a justifiable  resource  to  run  !?.e 
ship  on  shore,  for  the  preservation  of  your  own  lives.  On  the 
determination  being  made  to  run  for  the  beach,  every  exertion 
should  be  made  to  keep  your  vessel  oil  the  shore  (ill  high  water, 
and  then,  if  canvass  is  or  can  be  set.  steer  the  vessel  stem  on 
with  as  much  force  as  possible,  making  signals  of  distress  to 
attract  the  notice  of  the  people  on  shore,  who  will  collect  at  the 
point  most  favourable  for  the  purpose,  and  prepare  to  assist 
you  ; endeavour  to  run  for  the  spot  where  they  arc  collected. 
Shipmasters,  on  these  occasions,  must  enforce  their  authority 
more  than  ever,  and  aenwen  must  l>c  marc  than  usually  obedi- 
ent, as  the  safety  of  all  on  board  will  frequently  depend  on  this. 


Whether  a vessel  is  thus  run  on  shore,  or  is  stranded,  with- 
out any  choice  of  time  or  place,  the  following  directions  will 
equally  apply,  and  must  be  minutely  observed  and  practised 
Collect,  in  some  safe  part  of  the  vessel,  ready  to  apply  as  occa- 
sion may  requite,  all  your  small  lines  and  ropes,  buoys,  pieces 
of  cork,  or  small  kegs,  (such  as  seamen  keep  spirits  in.)  snatch, 
tail,  and  other  blocks,  with  a warp  or  hawser  clear,  axes, 
knives,  Ac.:  all  these  may  he  of  great  use.  Attend  to  the 
people  on  shore,  and  observe  if  they  have  a boat,  or  arc  getting 
one  to  ihe  spot,  ns  their  first  object  would  be  to  launch  it  to 
you,  and  to  throw  a line  on  board  you,  to  haul  her  off  with  ; in 
that  case  they  will  make  signal  No.  1.  Thu  signals,  illustrated 
by  representations  and  their  distinct  meanings,  will  be  hereafter 
described.  On  receiving  the  line,  you  will  secure  the  end  to 
such  part  of  the  vessel  as  may  best  draw  the  boat  into  a safe 
Ice.  If  the  people  on  shore,  after  you  have  received  the  line, 
make  signal  No. 2,  you  will  bend  the  warp  or  hawser  to  the 
line,  and  they  will  draw  it  on  shore,  fearing  to  trust  the  boat  to 
the  small  line.  When  tbe  bend  is  made,  and  you  are  ready, 
make  jour  signal  No.  1,  (which  will  be  hereafter  described,  ex- 
pressing yes.)  If,  when  you  have  got  the  line,  the  people  on 
shore  find  you  have  not  a warp  ready,  and  wish  you  to  haul  on 
board  by  it  a stouter  rope  to  haul  the  boat  off  with,  they  will 
make  signal  No.  3,  to  haul  away  , for  you  to  receive  a stout 
rope  ; secure  it  aa  before  directed,  and  make  yonr  signal  No.  1, 
which  is  also  to  denote  you  are  ready,  or  their  direction  is  com- 
plied with. 

Remark. — A boat,  when  it  can  be  applied,  is  the  promptest 
methodof  bringing  a crew  onshore.  Upwards  of  twenty  crews 
have  been  saved  by  them. 

If,  when  you  have  received  the  line,  and  observe  there  is  no 
boat  at  band,  ami  the  signal  on  shore  (No. 3)  is  made,  you  wilt 
haul  in,  and  receive  by  it  the  end  of  a stout  rope,  and  n tail- 
block  rove  with  a small  line,  both  ends  of  whicli  are  kept  on 
shore ; make  the  end  of  the  stout  rope  and  the  tail  of  the  block 
well  fast  round  your  mast,  higher  or  lower,  us  circumstances 
require,  and  the  tail-block  close  below  the  large  rope.  Ou 
your  making  signal  No.  1,  denoting  to  have  complied  with  the 
direction  of  having  carefully  secured  the  stout  rope  and  tail- 
Idock,  the  people  on  shore  will  haul  taut  the  stout  rope,  and 
place  on  it  a snatch-block,  (with  a sling  hanging  to  it  large 
enough  to  hold  a man ;)  and  making  the  ends  of  the  small  line 
fast  to  the  lower  part  of  the  snatch  block,  they  will  work  it  to 
Ihe  ship,  when,  on  a man  getting  into  the  sling,  he  will,  by  pull- 
ing down  the  slide  or  button,  secure  himself  in,  nnd  safely 

lashing  himself  by  tho 


waist  to  the  upper  part 
of  the  sling,  prevent  the 


possibility  of  falling  out ; 
and  on  seeing  the  clasp* 


• ThU  remark  i»  MeeMarjr.  fr*»m  tbe  nm'tMion  of  the  clup  brio;  l*«« 
represented,  tint  lhniiJd  cross  the  month  of  the  block. 
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of  (he  Mock  fore  locked,  make  signal  (No.  1),  that  ail  is  ready, 
(lie  people  on  shore  will 
Inn  I (he  man  (o  the 
land,  and  in  the  same 
manner  will  travel  the 
snatch-block  back,  un- 
til every  person  is  got 
from  the  w reek,  as  here 
represented. 

Remark.  Crews  hare 
thus  been  brought  in 
safety  from  distances  exceeding  240  yards  from  the  shore,  and 
also  from  wrecks  to  the  top  of  a cliiT. 

If  the  vessel  stranded  have  women,  children,  sick  or  infirm 
persons  on  board. 

« ho  could  not  go 
aloft,  instead  of  a 
snatch -block  and 
sling,  a cot,  with 
lashings,  to  pre- 
vent persons  be- 
ing washed  out, 
in  ay  be  worked  in 
the  manner  just 
deset  i bed. 

If  the  stranded 
vessel  is  driven 
among  the  rocks,  and  (he  persons  in  danger  of  being  killed,  or 
severely  wounded  from  the  surf  dashing  them  with  force  against 
the  rocky  beach,  a 
hammock  stuffedwith 
coik  parings  or  shav- 
ings, as  here  repre- 
sented, would  protect 
them  from  injury. 

If  the  people  on 
shore  have  only  the 
means  of  projecting  a line  for  your  preservation,  they  will 
make  signal  No.  4,  for  you  to  secure  it,  and  draw  on  board  so 
much  ns  will  fully  reach  from  the  vessel  to  the  shore,  to  ensure 
a continued  communication;  with  it  make  a clove  hitch,  which 
is  to  he  put  over  the  shoulders  and  arms  of  those  to  be  brought 
on  shore,  and  draw  it  tight,  in  manner  here  represented  , and 


on  your  miking  signal 
(No,  1,)  that  you  are 
ready,  lake  care  io  clear 
the  wreck,  and  jump 
overboard,  when  the 
people  on  shore  w ill  in- 
stantly haul  you  through 
the  surf  in  safety. 

Remark.  Upwards  of 
60  persons  have  been 
saved  in  this  manner, 
and  among  (hem  one  woman.  Should  females  or  persons  on 
board,  from  fear  or  agitation,  be  deprived  of  confidence  in  this 
mode  of  relief,  a cushion,  stuffed  wish  fine  cork  parings,  in  the 
form  represented,  with  lashings,  ? 
so  as  to  be  easily  adjusted  to  ’ 
the  body,  would  make  a floating  , 
belt,  in  this  manner,  and  effec- 
tually prevent  the  wearer  from  all  danger  or  pos- 
sibility of  drowning. 

Remark.  How  important  it  would  be  to  the 
preservation  of  life  from  shipwreck,  if  every 
owner  of  a vessel  would  consider  it  a duty  he 
owes  to  bomanity,  to  cause  a hammock,  and 
97-B 


933 

cushions,  stuffed  as  described,  to  be  kept  on  board  Ms  ship. 
The  expense  would  he  a mere  trifle,  ns  cork  shavings  or  par- 
ings are  considered  of  little  or  no  value;  th**y  would  also  bo 
eminently  useful  in  preventing  a boat  from  sinking,  by  placing 
them  under  the  thwarts. 

If  tbo  distance  from  the  shore  is  too  great  for  the  mortar  to 
be  tried,  or  if  the  shot  falls  short  of  the  vessel,  bend  your  light- 
est and  best-stretebed  line  to  the  buoy,  veer  it  away  gently, 
not  paying  out  loo  fast;  buoy  up  your  line  every  twenty 
fathoms,  if  you  can,  with  corks  or  small  spirit  kegs,  or  any  thing 
you  may  have  fit  for  the  purpose ; the  buoy  will  not  reach  the 
shore,  bat  it  will  drive  near  enough  to  enable  them  to  throw  a 


grnpnell  shot  over  it,  to  draw  it  on  shore  : when  this  is  done, 
look  out  for  the  signals  as  before,  and  be  prepared  io  every 
way  to  obey  them,  and  to  art  with  the  people  on  shore. 

Form  of  Signals  from  the  Shore,— The  signal  man  will  stand 
clear  of  the  crowd,  and  place  himself  in  front  of  a small  flag. 
No,  I.  Arc  you  ready— or  look  out  for  the  rope;  we  aro  pre- 
paring to  launch  a boat  to  you.  No.  2.  Secure  the  rope ; bend 


No.  1.  No.  2.  No,  3.  No.  4. 


a warp  or  hawser  to  it,  for  us  to  draw  it  on  shore  for  the  boat — 
or  for  us  to  send  yon  a stout  rope,  to  be  made  fast  to  some  firm 
parts  of  the  wreck,  for  us  to  haul  off  a boat.  No.  3.  Haal 
away— to  receive  a stout  rope,  snatch-block  with  sling,  cot.  or 
hammock.  No.  4.  Haul  on  board  enough  of  the  line  to  ensure 
a continued  communication— take  core  to  clear  the  wreck. 

Signal/  to  lie  made  front  the  Skip,  in  Reply  to  any  Direction/. — * 
No.  I.  A man,  in  some  conspicuous  situation,  will  wave  his 
arm  three  time*  horizontally,  or  across  him,  to  denote  yes,  or 
ready.  If  he  has  a bat,  let  him  take  it  in  the  hand  he  waves. 
No.  2.  Three  limes  up  and  down,  to  answer  no.  or  not  ready. 

Trengronse'i  Life  Preserver. — Another  contrivance  for  the 
preservation  of  lives  in  cases  of  shipwreck,  has  been  invented  by 
a Mr,  Henry  Trcngrousc  of  Helstone,  in  Cornwall.  In  somo 
respects  it  bears  a resemblance  to  that  of  Captain  Manby,  but  in 
others  it  is  so  essentially  different,  that  a general  outline  of 
his  plan  merits  an  insertion  in  this  work. 

“To  render  any  contrivance,”  he  observes,  14  for  the  saving  of 
lives  in  case  of  a wreck,  extensively  or  generally  useful,  both 
reason  and  experience  have  convinced  me  that  the  apparatus 
must  be  kept  on  board.  I therefore  feel  great  satisfaction  in 
reflecting  on  the  success  that  has  at  last  attended  my  labours, 
in  devising  the  means  to  open  the  communication;  my  methods 
being  such  as  induce  me  to  believe  they  are  not  to  be  equalled 
by  any  other  which  is  not  on  the  same  principle.  1 have  not 
tried  how  far  I can  project  a line,  but  1 have  no  doubt  of  being 
able  to  do  it  with  all  necessary  precision  upwards  of  half  j* 
mile.  With  the  oilier  parts  of  the  apparatus  I am  also  fully 
satisfied.  With  (heir  simplicity  and  portability  are  combined 
accommodation  and  security,  and  the  whole  may  bensed  with  all 
possible  expedition. 

Mr.  Trengrouse,  it  seems,  was  led  into  a train  of  reflections 
which  have  terminated  in  this  happy  result,  by  the  loss  of  the 
Anson  frigate,  which  was  wrecked  near  the  Loe  Bar,  not  far 
from  Hctston,  the  place  of  hi*  residence;  in  which  ship  about 
one  hundred  individuals,  including  the  commander,  perished. 
His  first  attempt  was  *imply  to  fasten  the  end  of  the  line  to  a 
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piece  of  lend,  and  then  to  throw  it  on  shore:  but  this  he  soon 
found  could  only  be  serviceable  when  the  vessel  lay  contiguous 
to  the  land.  His  second  scheme  was  that  of  hoisting  a kite, 
and  permitting  it  to  hang  over  the  land,  and  then  causing  it  to 
fall  where  the  people  on  the  beach  or  rocks  might  seize  it,  and 
draw  a lino  on  shore.  In  this  he  at  first  placed  much  confi- 
dence; but  after  some  time  he  saw  reason  to  abandon  it,  as 
being  too  uncertain  to  justify  dependence.  His  third  method 
was  that  of  a rocket,  which  he  say*  has  answered  his  most  san- 
guine expectation.  A line  being  thus  thrown  onshore  by  means 
of  the  rocket,  and  drawn  by  the  people  on  the  land,  can  soon 
bring  from  the  wreck  a rope,  which,  bring  made  fast,  and  drawn 
as  tensely  as  possible,  will  enable  those  on  board  to  put  his 
ife-preserver  into  immediate  use. 

**  A model  of  the  Preserver,**  lie  observes,  “ and  a w ritten  de- 
ception of  it,  I shewed  to  a gentleman  in  this  neighbourhood, 
.-ho  consulting  with  a friend  of  his  who  had  formerly  belonged 

0 the  Admiralty,  was  led  with  his  friend  to  conclude  that  the 
nvention  w as  entitled  to  consideration.  The  former  gentleman 
then  caused  it  to  be  transmitted  to  Government,  after  which  I 
heard  no  more  about  it.  Probably  the  bustle  created  by  the 
war  in  the  naval  department,  and  my  not  having  made  a sin- 
gle experiment  with  any  part  of  the  apparatus,  to  ascertain  its 
practicability,  ns  a recommendation  for  its  adoption,  might  have 
been  two  reasons  why  it  was  not  attended  to.  Several  months 
had  now  elapsed  without  my  hearing  any  thing  about  it,  or 
making  any  experiments.  Hut  my  feelings  were  as  much  alive 
as  ever  to  the  object  I had  in  view  ; and  although  I did  not  suc- 
ceed in  my  first  efforts  I proceeded  under  the  unaltered  con- 
viction that  the  principle  was  good,  and  that  if  (lie  apparatus 
should  become  n portable  part  of  the  ship’s  equipment,  in  case 
of  a wreck  many  lives  might  be  preserved.  To  ascertain  the 
most  effectual  means  for  accomplishing  this  desirable  object, 

1 tried  man)  experiments;  but  though  in  some  eases  the  us©  of 
a musket  might  answer  every  purpose,  I finally  gave  the  pre- 
ference to  the  rocket.  With  these,  after  making  numerous 
attempts,  I have  so  far  surreeded.  ns  to  believe,  that  there  is 
not  another  man  in  the  united  kingdom  who  can  project  a 
line  to  an  equal  distance,  mid  with  equal  precision  ami  promp- 
titude, with  any  description  of  apparatus  equal  in  portability, 
which  is  not  on  the  same  principle.  The  line  which  1 project  is 
adequate  to  draw  a rope  on  shore  sufficiently  large  to  be  used 
ns  a hauling-rope  to  draw  p<  rsons  through  the  water,  or  above 
the  water  on  a hawser.  If  through  the  water,  then  a float  is  to 
be  affixed  on  the  rope,  which  may  be  done  iu  a minute,  and 
wrapped  round  the  hotly  of  the  person  to  lie  floated  to  land  ; 
when,  committing  himself  to  the  w ater,  he  w ill  be  instantly  draw  n 
to  the  shore.  On  being  thus  saved,  the  lloat  must  again  be 
hauled  to  the  wreck  for  the  next  person;  and  thus  continue  to 
pass  and  repass  until  all  are  secured,  llul  if  the  stranded 
vessel  should  not  go  immediately  to  pieces,  a banker  may  be 
carried  from  the  wreck  and  made  fast  on  shore.  This  being 
drawn  tight,  all  onboard  may  be  landed  comfortably  and  quick- 
ly, by  means  of  a chaite  ralanle,  suspended  on  wheels  that  arc 
curiously  contrived  to  run  upon  tin*  hawser.  They  nre  so  con- 
structed that  they  may  be  worked  with  the  utmost  rapidity, 
without  producing  any  observable  friction.  The  chaise  rolantc 
is  a safe,  easy,  and  comfortable  conveyance;  it  affords  the  ac- 
commodation of  an  arm-chair,  and  is  pcifectly  secure  for  the 
Infirm,  the  sick,  or  wounded,  and  also  for  women  and  children. 
It  is  so  portable,  that  a child  of  three  years  of  age  may  carry  it 
under  his  arm.  With  these  parts  of  the  apparatus,  I marie  my 
first  experiments  at  Porthlcavcn  in  181G.  This  was  the  first 
time  that  the  float  was  ever  in  the  water,  and  that  the  chaise 
rolantc  was  ever  suspended  to  a rope.  A great  number  of  spec, 
tators  was  present;  among  whom  were  several  respectable  gen- 
tlemen ; to  w hom  general  satisfaction  w as  given.”  Of  this  expe- 
riment the  following  account  was  afterwards  published  by  a Mr. 
Ttossell,  who  was  a spectator  of  what  he  here  relates.  *•  On  Friday 
Iasi,  Mr.  Trcngroosc  publicly  exhibited  the  use  of  bis  appa- 
ratus at  Pcrthlraven.  Prom  the  western  shore  lie  threw  several 
lines  across  the  ha: hour,  which  went  o\er  the  pier  to  tome  dis- 
tance on  the  outer  side.  The  fen"  th  ofline  projected  was  about 

yards.  He  1ms  so  perfected  this  part  ofhis  plan,  aiceitiinlv 
t>  r-ndcr  it  strict  hr  to  every  other  method.  A float  made  of 
cork  was  applied  to  the  body  of  a man  with  his  clothes  on, 


who  volunteered  his  services  though  the  wind  blew  hard.  He 
was  soon  hauled  across  the  harbour  in  a buoyant  state.  The 
advantages  of  this  float  must  be  obvious  to  any  one,  who  has 
ever  witnessed  the  manner  in  which  shipwrecked  mariners  are 
dragged  through  the  foaming  surf,  from  their  perishing  vessel 
to  the  shore.  They  are  almost  killed,  thru  their  lives  may  be 
saved.  Tbc  same  man  who  had  thus  been  drawn  across  the 
harbour  in  the  float,  soon  made  a signal  to  return  by  the  same 
route.  He  accordingly  took  bis  seat  in  the  chaise  rolantc,  sus- 
ended  to  a large  rope,  which  had  hern  drawn  across  the  har- 
our.  In  this  be  was  conveyed  over,  and  back  again,  in  little 
more  than  two  minutes.” 

After  this  first  attempt,  Mr.  Trengrousc  made  several  experi- 
ments before  many  scientific  gentlemen,  high  in  rank,  both  in 
the  naval  and  military  department,  to  whom  his  invention  gave 
the  fullest  satisfaction.  These  have  attested  their  approbation 
by  their  signatures,  and  the  importance  of  his  life-preserver  has 
been  so  far  appreciated  as  to  procure  for  the  invenloi  a din* 
mood  ring  from  Ihe  emperor  of  Russia. 

SHOAD,  in  Mining,  stones  containing  ore  mixed  with  rub- 
Irish  in  a loose  soil,  and  sometimes  near  the  surface.  When 
deep,  the  miners  consider  it  as  indicating  that  some  vein  is  at 
no  great  distance. 

SHOAL,  a term  synonymous  with  shallow. 

Sllll  A It,  a prop  or  stanchion  hxed  for  support  against  a wall, 
or  under  a ship’s  sides  or  bottom,  to  support  her  when  laid 
aground,  or  on  the  stocks.  Sic. 

SHOE,  a covering  for  the  foot,  usually  made  of  leather. 

Stint*  of  the  Anchor,  a small  block  of  wood,  convex  on 
the  back,  and  having  a hole  sufficiently  large  to  contain  the 
point  of  the  anchor-fluke  on  the  fore  side;  it  is  used  to  prevent 
the  anchor  from  tearing  the  planks  on  the  ship  s how,  when 
ascending  or  descending  ; for  which  purpose  the  shoe  slides  up 
and  down  along  the  how,  between  the  fluke  of  the  anchor  and 
the  planks,  as  being  pressed  close  to  the  latter  by  the  weight 
of  ( lie  former.  T«  Shoe  an  Anchor,  is  to  cover  the  flukes  with 
a bioad  triangular  piece  of  thick  plank,  w hose  area  is  greater 
than  that  of  the  flukes.  Its  use  is  to  give  the  anchor  a stronger 
and  surer  hold  *n  very  soft  or  oozy  ground. 

Siuh.i  m»  of  florttt,  a term  applied  to  the  operation  of  fast- 
ening pieces  of  iron  on  the  bottom  parts  of  the  hoofs,  or  that  of 
nailing  the  shoes  to  their  feet.  This  is  an  employment  which 
requires  much  care,  (hut  the  hoofs  may  not  be  injured,  and  that 
the  animal  may  not  be  made  lame. 

SHOUT,  in  Agriculture  and  Gardening,  the  young  branch  of 
any  sort  of  plant,  which  is  produced  in  one  season. 

SHOPLIFTER,  one  who,  under  the  pretence  of  purchasing 
goods  in  a shop,  takes  an  opportunity  to  steal  them.  If  the 
amount  stolen  be  above  five  shillings,  the  thief  is  guilty  of 
felony,  without  benefit  of  clergy,  by  10  and  II  W.  III.  c.  92. 

SHORE,  in  Agriculture,  a sort  of  artificial  drain,  formed  in 
low  lint  lands,  for  relieving  them  from  the  waters  collected  on 
their  surface. 

Sooue,  tbc  general  name  for  the  sea-coast  of  any  country. 
Hold  Shore,  a const  which  is  sleep  and  abrupt,  so  as  to  admit 
the  near  appoach  of  shipping,  without  exposing  them  to  the 
danger  of  being  stranded ; and  is  used  in  contradistinction  to 
a shelving  shore. 

SHOT,  a missive  weapon,  discharged  by  the  force  of  ignited 
owder  from  a fire-arm  in  battle;  of  these  there  are  various 
inds,  as.  Hound  Shot,  or  / lullett , a ball  or  globe  of  iron, 
whose  weight  is  in  proportion  to  the  bore  of  the  cannon. 
Double -headed,  or  liar  Shot,  are  formed  of  a bar  with  a 
round  head  at  each  end,  which  fits  the  muzzle  of  the  cannon. 
The  middle  is  sometimes  filled  with  a composition,  and  the 
whole  covered  wirh  linen  dipped  in  brimstone;  so  that  the 
cannon,  in  firing,  inflames  the  combustibles  or  composition  of 
this  ball,  which  sets  fire  to  the  sails  of  the  enemy.  One  of  the 
heads  of  this  ball  has  a hole  to  receive  n fuse,  which  communi- 
cating with  the  charge  of  the  cannou,  sets  fire  to  the  bullet. 
Chain  Shot,  consist  of  two  balls  chained  together,  being  princi- 
pally designed  Jo  annoy  the  enemy  by  cutting  her  sails,  rig- 
ging, kc,  Crape  Shot,  it  a combination  of  balls  strongly  corded 
in  canvass  upon  an  iron  bottom,  so  as  to  form  a sort  of  cylinder, 
whose  diameter  is  equal  to  that  of  the  ball  which  is  adapted  to 
the  cannon.  Cate  Shot,  or  Canni/ter  Shot,  arc  composed  of  a 
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great  number  of  small  bullets,  put  into  a cylindrical  fin  box.  I 
They  are  principally  used  when  tery  near,  to  clear  the  decks  ot  | 
the  enemy,  besides  these,  there  are  others  of  a more  perni-  ! 
cions  kind,  used  by  privateers,  pirates,  &c.  such  are  langrage 
shot,  star  shot,  fire-arrows,  &.c.  Star  shot  consists  of  four 
pieces  of  iron,  whose  liases,  when  separate,  form  the  quadrant 
of  a circle;  so  that  the  whole  beiDg  joined,  forms  a cylinder 
equ.-.l  to  the  shot  of  the  cannon.  Each  of  these  pieces  is  fur- 
nished with  an  iron  bar,  the  extremity  of  which  is  attnebed  to 
a sort  of  link,  ns  keys  are  strung  upon  a ling,  being  dis- 
charged from  the  gun,  the  four  branches  or  arms  extend  every 
way  from  the  link  in  the  centre.  These  also  arc  chiclly  in- 
tended to  destroy  the  sails  or  rigging;  but  their  flight  and 
execution  arc  very  precarious  at  any  tolerable  distance. 

SHOVEL,  in  Agriculture,  a well-known  implement,  with  a 
long  handle  and  wide  blade,  used  instead  of  a spade,  and  by 
some  labourers  preferred  to  it.  Shovels  arc  differently  formed, 
according  to  the  purpose  fur  w hich  they  are  applied. 

SHOWER,  a cloud  resolved  into  rain,  ami  discharged  dur- 
ing a limited  period  on  a certain  tract  of  ground. 

SHRIMP,  in  Natural  History,  is  the  cancer  rrangan  of  Lin- 
nirus.  This  shell -fish  inhabits  the  sandy  shores  of  Great  ltrl- 
fain  in  vast  quantities,  and  is  reckoned  a great  delicacy.  In 
form,  the  shrimp  nearly  resembles  the  lobster. 

SHRINE,  in  Ecclesiastical  History,  a case  or  box  to  hold 
the  relics  of  some  saint. 

SHROUDS,  a range  of  large  ropes  extended  from  the  mast- 
heads to  the  right  and  left  sides  of  a ship,  to  support  the  masts, 
and  enable  them  to  carry  sail,  &c.  The  shrouds  nrc  always 
divided  into  pairs  or  couples,  that  is  to  say,  one  piece  of  rope 
is  doubled,  and  the  parts  fastened  together  at  a small  distance 
from  the  middle,  so  as  to  leave  a sort  of  noose  or  collar  to  fix 
upon  the  mast-head;  the  ends  which  reach  to  the  deck  have 
each  a dead  eye  turned  in  or  fastened  to  them,  by  which  they 
are  extended  to  the  channel.  The  shrouds,  as  well  as  the  sails, 
fee.  arc  denominated  from  the  masts  to  which  they  belong; 
thus  there  nrc  the  main,  fore,  and  mizzen  shrouds ; the  main- 
top-mast. forc-top-masl.  and  mizzen-top-mast  shrouds;  and 
the  main-top-gallant,  forc-top-gallaot,  and  inizzen-top-galluiit 
shrouds.  The  Top-man  Shrouds  arc  extended  freon  the  top- 
mast head  to  the  edges  of  the  tops  hy  the  foot-book  plates. 
Sec  the  article  Plate.  The  upper  ends  of  the  futtock-shrouds 
are  furnished  with  iron  hooks,  which  enter  holes  in  the  lower 
ends  of  the  foot-hook  plates,  so  that  when  the  top-mast  shrouds 
are  set  up  or  extended,  the  fultock  shrouds  require  an  equal 
tension.  The  Tup- t/a Hunt  Shrouds  are  extended  to  the  cross- 
trees.  where  passing  through  holes  in  their  ends,  they  continue 
over  the  fultock -staves  of  the  top  mast  rigging,  and  descending 
almost  to  the  top,  arc  set  up  by  laniards  passing  llirougli  thim- 
bles instead  of  dead-eyes.  t'nUoek  or  part-hook  Shroud t nrc 
pieces  of  rope  communicating  with  lire  futtock-plates  above 
and  the  calltarpings  below,  and  forming  ladders  whereby  the 
sailors  climb  op  to  the  top-brim.  Bowsprit  Shrouds  are  shrouds 
put  over  the  head  of  the  bowsprit,  and  extended  on  each  »idc 
lo  the  ship's  bows,  to  support  the  former,  /iumhin  Shrouds  me 
strong  ropes,  fixed  as  slays  or  support*  to  the  hnmkin  ends,  to 
preveot  their  rising  by  the  efforts  of  the  fore  tack*  upon  them, 
Jifitiich  Shrouds  arc  strong  ropes  fixed  on  the  fultock- staves 
of  the  lower  tigging,  and  extending  to  the  opposite  channels, 
where  they  are  set  up  by  means  of  dead-eyes  aud  laniaids.  in 
the  same  mnnner  ns  the  other  shrouds  ; their  use  is  to  relieve 
or  support  ibe  masts  when  the  ship  rolls. 

Sliitoi  D,  a shelter  or  cover. is  used  to  denote  the  dress  of  the 
dead,  If  any  person,  in  takiug  up  the  dead  body,  steal*  the 
shroud,  the  piopetty  of  which  remains  in  ihe  executor,  ot  the 
person  who  was  at  the  charge  of  the  fuuetal.  it  is  felony. 

SHROVETIDE,  the  tinio  immediately  before  Lent,  and  thus 
called  by  our  ancestors,  because  employed  in  shriring,  that  is, 
in  confessing  their  sins  lo  the  priest,  in  order  to  a more  devout 
keeping  of  tire  ensuing  Lent  fast.  Shrove  Tuesday,  is  the  day 
next  before  the  beginning  of  Lent. 

SHROWDING  of  Tints,  is  the  cutting  or  lopping  off  the 
top  branches  of  such  trees  as  arc  not  fit  for  timber.  Ash  trees 
of  this  kind  are  sometimes  called  pollards. 

SHRUBS,  in  Botany  and  Vegetable  Physiology,  arc  com- 
monly uuderstood  lo  be  plauts  with  a perennial  woody  stem, 


of  a more  humble  and  slender  form  of  grow  tli  than  those  deno- 
minated trees. 

SHRUBBERY,  a portion  of  ground  planted  with  shrubs, 
trees,  and  llowcr  plants,  for  the  purpose  of  ornament. 

SHUCK,  or  Shock,  in  Agriculture,  leu  or  twelve  sheaves  of 
corn  placed  together  in  an  erect  position,  in  a harvest  field, 
w ith  the  corn  upwards.  It  is  sometime*  called  stank. 

SHIMR,  cr  As&Hi'ur.  nn  exceedingly  hot  wind  of  Africa, 
which,  in  the  intermediate  journeys  between  several  parts  of  the 
great  desert,  or  Suhaia,  occasions  great  inconvenience  and 
distress  lo  travellers.  It  sometimes  wholly  exhales  the  water 
carried  in  skins  by  flic  camels  for  the  use  of  tbo  travelling 
party  ; and  instances  have  occurred,  when  five  hundred  dollar* 
have  been  offered  for  a draught  of  water.  From  ten  to  twenty 
is  a common  price  when  a partial  exhalation  lias  taken  place. 
In  IB05,  a caravan  proceeding  from  Timburtoo  to  Tafilcl,  was 
disappointed  at  finding  no  water  at  ona  of  the  usual  watering 
places;  and  such  was  the  calamity,  that  it  is  said  all  the  per- 
sons belonging  to  it,  2000  in  number,  and  IBOOcamels,  perished 
by  thirst. 

SHUTTLE,  in  the  Manufactures,  an  instrument  much  used 
by  weavers,  in  the  middle  or  near  the  end  of  which  is  an  eye  or 
cavity  wherein  is  enclosed  the  spoul  with  the  woof. 

SHWAN  Pan.  the  name  of  a Chinese  instrument,  w hich  they 
use  to  assist  them  in  their  computations.  It  is  composed  of 
wires  with  beads  upon  them,  which  they  move  backwards  or 
forward*,  as  occasion  requires.  See  Ar  iel's. 

SIALAGOGUES,  in  Medicine,  the  name  of  all  such  simple* 
or  compounds  as  increase  the  flow  of  saliva. 

SI  BERN,  nn  infectious  disease  of  a chronic  nature,  some- 
what resembling  the  syphilis,  prevalent  in  the  western  parts  of 
Scotland.  It  is  said  to  be  so  denominated,  from  the  appearance 
of  a fungous  exuberance  from  some  of  tho  cutaneous  sores, 
not  unlike  a raspberry  ; the  word  sthheu,  or  iiWn,  being  the 
Highland  appellation  for  n wild  raspberry.  This  disease  is  not 
of  ancient  date  in  Scotland. 

SIIISIT,  in  Zoology,  an  animal  of  the  empire  of  Morocco, 
abounding  in  the  mountains  of  Susc.of  an  intermediate  species 
between  the  cat  and  the  squirrel. 

SIBYLS,  ancient  virgin  prophetesses,  whoso  fume  has  been 
spread  throughout  the  world.  Their  books  were  held  sacred 
in  Rome,  hut  were  destroyed  when  ihe  capitol  was  burnt, 
eighty-five  year*  before  Christ*  Oilier  eeplce  were  afterward* 
collected,  but  they  ate  acknowledged  to  be  imperfect,  if  not 
altogether  fabulous. 

SiCAKII,  in  ancient  history,  assassins  of  Judea,  who  went 
about  the  country  committing  depredations,  with  short  swords 
concealed  under  their  garments.  Jose  plies  lias  described  them 
in  ihe  most  odious  colours. 

SIC'E  ACB,  a game  with  dice,  and  1 aides,  whereat  five  may 
play,  each  having  six  men  ; and  the  last  out,  losing.  At  ihi* 
game  they  load  one  another  with  ncc*;  sixes  bear  away  ; and 
doublets  drinks,  and  throws  ngnin. 

S1CERA.  the  Hellenist  Jews  give  this  name  to  any  intoxi- 
cating liquor.  Some  have  thought  that  it  meant  nothing  but 
palm  wine. 

SICKLE,  in  Agriculture,  a tootbed-hook  used  in  reaping 
corn.  There  are  great  varieties  in  their  construction. 

SICUU.  a aperies  of  hawk,  about  the  common  size,  well 
known  in  the  Philippine  inlands,  [is  plumage  is  elegantly 
variegated  with  yellow,  white,  and  black. 

SIDDOW,  a peculiar  Lind  of  peas  that  boil  freely.  It  is 
well  known  in  some  districts  in  Gloucestershire. 

SIDEREAL  DAY.  is  the  time  in  which  any  star  appears  to 
revolve  from  the  meridian  In  the  meridian  again;  Which  U 23 
hours  !AY  t'fi  of  mean  solar  lime  ; there  being  ,%6  sidereal  dais 
in  » year,  or  in  the  time  of  306  diurnal  revolutions  of  the  earth. 

SIDERATION,  the  blasting  or  blighting  of  trees,  plants,  Ac. 
by  eastern  winds,  excessive  heat,  continued  drought,  and 
similar  cause*. 

SIDEUITES  a name  which  some  authors  give  to  the  load- 
stone. 

SiDERITIS.  n plant,  supposed  to  be  rfficacious  for  stanch- 
ing of  blood  and  healing  ol  wounds,  if  newly  made, 

SI  DEROM  ANTI  A,  nn  ancient  kind  of  divination  hy  laying 
straws  upon  red-hot  iron.  By  observing  their  figures,  Lend* 
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ings,  sparkling,  nnd  burning,  the  imaginary  prognostics  were 
obtained. 

SIDES  MEN.  or  Synod's  Min,  persons  who  in  large  parishes 
are  appointed  to  assist  the  churchwardens  in  their  inquiry 
and  presentments  of  such  offenders  to  the  ordinary,  ns  are 
punishable  in  the  spiritual  court. 

SIEGE,  in  the  art  of  war,  the  encampment  of  an  army  before 
a fortified  place,  with  a design  to  take  it. 

SIENITE,  a stone  composed  oT  felspar  and  hornblende,  anil 
sometimes  quartz  and  black  mica.  The  transitions  by  which 
granite  passes  into  sicnite,  and  the  latter  into  porphyry,  trap, 
nod  basalt,  arc  gradual,  and  in  some  rocks  almost  impercep- 
tible. These  changes  are  principally  effected  by  an  intermixture 
of  the  mineral  already  described  under  the  name  ufllornblemle. 

SIERRA,  is  a word  used  for  hill  in  various  parts  of  the 
world,  particularly  on  the  west  coast  of  Africa,  on  the  north 
roast  of  South  America,  and  on  the  coasts  of  Chili  and  Peru  on 
the  South  Pacific  ocean. 

SlEltRILLO,  the  term  for  a little  hill,  being  a diminutive 
front  Sierra;  in  which  sense  it  is  used  on  the  south-west  coast 
of  South  America  also. 

SIEVE,  or  Seave,  an  instrument  serving  to  separate  the 
fine  from  the  coarse  parts  of  powders,  liquors,  Ike.  and  to 
cleanse  pulse  and  corn  from  dust,  light  grain,  &c. 

SIGAH  Gush,  in  Zoology,  the  name  of  a Persian  animal  of 
the  cat  kind,  and  no  way  differing  from  the  lynx,  only  that  it 
has  no  spots. 

SIGHING,  an  effort  of  nature,  by  which  the  lung*  are  put 
into  quicker  motion,  and  become  more  dilated,  so  that  the  hlood 
passes  more  ficcly.  nnd  in  greater  quantity,  to  the  left  auricle, 
and  thence  to  the  ventricle. 

SIGHT.  AVc  Eye. 

SIGHTS  of  a Qi  snatsT,  8cc.  thin  pieces  of  brass  raised 
perpendicularly  on  its  side,  or  oo  the  index  of  a theodolite, 
circumferentor.  8tc. 

SIGN,  in  Astronomy,  a constellation  containing  a twelfth 
part  of  the  zodiac,  or  thirty  degrees. 

SIGNALS,  rertain  notices  used  to  communicate  intelligence 
to  distant  objects.  At  sea  they  are  made  by  firing  artillery, 
displaying  flags  and  pendants,  lanterns  or  fire-works,  as  rocket* 
and  false-fires,  and  these  arc  combined  by  multiplication  and 
repetition;  by  which  combination  of  signals,  previously  known, 
the  admiral  convey*  orders  la  his  licet,  every  squadron,  every 
division,  and  ship,  of  which,  has  its  particular  signal.  Every 
ship  to  which  a signal  is  made,  immediately  answers  it  by 
hoisting  some  particular  (lag,  to  shew  that  she  has  received 
and  understands  the  order  thereby  conveyed.  All  signals  may 
be  reduced  into  three  different  kinds,  viz.  those  which  are 
made  by  the  sound  of  particular  instruments,  as  the  trumpet, 
horn,  or  fife;  to  which  may  lie  added,  striking  the  hell,  or 
beating  the  drum.  Thoso  which  are  made  by  displaying  pen- 
dants, ensigns,  and  flags  of  different  colours  ; or  by  lowering  or 
altering  the  position  of  sails ; and,  lastly,  those  which  arc  exe- 
cuted by  rockets  of  different  kinds,  by  firing  cannon  or  small 
arms,  by  artificial  fire-works,  and  by  lanterns.  All  signals,  to 
be  effectual,  must  be  simple,  and  composed  in  such  a manner 
as  to  express  the  same  signification  at  whatever  mast-head  or 
yard-arm  they  may  be  displayed  from.  They  should  be  issued 
without  precipitation,  exposed  in  a conspicuous  place,  so  a*  to 
be  seen  ut  a distance,  and  sufficient  time  should  be  allowed 
to  observe  nnd  obey  them.  Signals  arc  very  numerous  and 
important,  being  all  appointed  and  determined  bj  order  of  the 
lord  high  admiral,  or  lords  of  the  admiralty,  and  communicated 
tit  the  instructions  sent  to  the  commander  of  every  ship  of  the 
fleet  or  squadron,  before  their  putting  out  to  sea.  Few  subjects 
have  more  seriously  engaged  the  attention  of  nautical  men 
than  that  of  signals ; the  labour,  however,  and  study  that  has 
hitherto  been  expended  on  them,  appear,  even  in  the  opinion 
of  the  inventors  themselves,  not  to  hare  been  completely  pro- 
dilative  of  that  precision  and  correctness  in  conveying  orders 
which  is  certainly  the  grand  desideratum.  The  object  is  un- 
doubtedly of  the  first  consequence  to  a maritime  power ; the 
greatest  Inconvcniencics  have  at  different  times  arisen,  as  well 
in  action  as  on  other  occasions,  from  the  imperfect  state  of  the 
code,  and  consequently  every  attempt  to  improve  its  effects, 
and  diminish  its  imperfections,  i*  truly  laudable  and  worthy  of  \ 


consideration.  The  firing  of  great  guns  is  common  in  the  day, 
night,  or  in  a fog,  to  make  or  confirm  signals  ; yet  it  must  ho 
confessed,  that  too  great  a repetition  is  apt  to  introduce  mi<w 
takes  and  confusion,  as  well  as  to  discover  the  track  of  the 
squadron.  The  report  and  flight  of  the  rockets  is  liable  to  the 
same  objection,  when  at  a short  distance  from  the  enemy. 

8it,nah  by  Doy. — When  the  commandcr-in  chief  would  have 
them  prepare  for  sailing,  he  first  loosens  his  fore- top-sail,  and 
then  tlie  whole  fleet  are  to  do  the  same.  When  he  would  have 
them  unmoor,  he  loosens  his  inain-top-sail  and  fires  a gun, 
which  in  the  royal  navy  is  to  be  answered  by  every  flag-ship. 
When  he  would  have  them  weigh,  he  loosens  his  furc-l op-sail 
and  fires  a gun,  and  sometimes  hauls  home  his  sheets ; the  gun 
is  to  he  answered  by  every  flag-ship,  and  every  ship  1o  gel  to 
sail  as  soou  ns  she  can.  If  with  the  leeward  side,  the  stern- 
most  ship  is  to  weigh  first.  When  he  would  have  the  wea- 
thcruiost  aod  headmost  ships  to  tack  first,  he  hoists  the  union- 
flag  at  the  fore-top-mnst  head,  and  fires  a gun,  which  each 
flag-ship  answers ; but  if  he  would  have  the  sternmost  and 
lei-wardmost  ships  tack  first,  he  hoists  the  union-flag  at  the 
ru iezen- top-mast  head,  and  fires  a gun  ; and  when  he  would  have 
all  the  wholo  fleet  tack,  he  hoists  an  union,  both  on  the  fore 
: and  mizzen-top-mast  heads,  and  fires  a gun.  When,  in  bad 
j weather,  ho  would  have  them  wear  and  bring  to  tbe  oilier  tack, 
he  hoists  a pendant  on  the  ensign-staff  and  fires  a gun,  and 
then  the  Iccwnrdtuost  and  sternmost  ships  arc  to  wear  first  and 
bring  on  the  other  lack,  and  lie  by,  or  go  on  with  an  easy  sail 
till  he  comes  abend  : every  ling  is  to  aoswer  with  the  same 

signal.  If  they  are  lying  or  sailing  by  a wind,  and  the  admiral 
would  have  them  hear  up  and  sail  before  the  wiud,  he  hoists 
his  ensign  nnd  fires  a gun,  which  the  flags  are  to  answer  ; and 
then  the  Icewnrdiuost  ships  arc  to  bear  up  first,  and  to  give 
room  for  tho  weather  most  to  wear,  and  sail  before  the  wind 
with  ao  easy  sail,  till  the  admiral  comes  ahead.  Rut  if  it 
should  happen,  when  the  admiral  has  occasion  to  wear,  and 
sail  upon  the  wind,  that  both  jack  and  ensign  he  abroad,  he 
will  haul  down  the  jack  before  he  fires  the  gun.  to  wear  and 
keep  it  down  till  the  licet  is  before  the  wind.  When  they  are 
sailing  before  the  wind,  and  he  would  have  them  bring  to,  with 
the  starboard  lacks  aboard,  he  hoists  a red  flag  at  the  llag-slaff, 
on  the  mizzen-top-mast  head,  nnd  fires  a gun.  Rut  if  they  are 
to  bring  to  with  the  larboard  tack,  he  hoists  a blue  flag  at  the 
same  place,  and  fires  a gun,  and  every  ship  is  to  answer  the  gun. 
When  any  ship  discovers  land,  he  is  to  hoist  his  jack  and  en- 
sign, and  keep  it  abroad  till  the  admiral  or  commander-in-chief 
answers  him  bv  hoisting  his;  on  sight  of  which  he  is  to  haul 
down  bis  ensign.  If  any  discover  danger,  lie  is  to  tack  and 
bear  up  frum  it,  and  to  bang  his  jack  abroad  from  the  main- 
top mast  cross-trees,  and  fire  two  guns;  but  if  be  should  strike 
or  stick  fast,  then,  besides  tbe  same  signal  with  his  jack,  he  is 
to  keep  firing  till  he  sees  all  the  licet  observe  him,  and  avoid 
the  danger.  When  any  sees  a ship  or  ships  more  than  the 
fleet,  la-  is  to  put  abroad  his  ensign,  anil  there  keep  it,  till  the 
admiral's  is  out.  and  then  to  lower  it,  as  often  as  he  aces  ships, 
and  stand  in  with  them,  that  so  the  admiral  may  know  which 
way  they  arc,  and  how  many  ; but  if  he  be  at  such  a distance 
that  the  ensign  cannot  well  be  discovered,  he  is  then  to  lay  bis 
head  towards  the  ship  or  ships  so  descried,  aod  to  brail  up 
his  lower  sails,  and  continue  hoisting  and  lowering  his  top-sails, 
and  making  a waft  with  his  top-gallant-sails,  till  he  is  perceived 
by  the  admiral.  When  tbe  admiral  would  have  the  vice- 
admiral.  or  him  that  commands  in  the  second  post  of  the  licet, 
to  send  out  ships  to  chase,  he  hoists  a flag,  striped  while  and 
red,  on  the  flag-staff,  at  the  fore-top-mast  head,  and  fires  a gun. 
Rut  if  he  would  have  the  rear  admiral  do  so,  he  then  hoists  the 
same  signal  on  the  flag-staff  at  the  roiZ2en-top-mnst  head,  and 
fires  a gun.  When  the  admiral  would  have  any  ship  to  chase  to 
w iudward,  he  makes  a signal  fur  speaking  with  tho  captain,  nud 
lie  hoists  a red  Hag  in  the  mizzen-shrouds,  and  fires  a gun ; but,  if 
to  chase  to  leeward,  a blue  flag;  and  the  same  signal  is  made 
by  the  flag  in  whose  division  the  ship  is.  When  he  would  hare 
ihcm  give  over  the  chase,  he  hoists  a white  flag  on  the  flag  staff 
at  the  fore-top-mast  head,  and  fires  a gun ; which  signal  is  to 
be  made  also  by  that  flag-ship  which  is  nearest  the  ship  that 
gives  the  chase,  till  the  chasing  ship  sees  the  signal.  In  rase 
of  springing  a leak,  or  any  other  disaster  that  disables  their 
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ship  from  keeping  company,  they  are  lo  haul  up  their  courses, 
and  lire  two  guns.  When  any  ship  would  speak  with  the 
admiral,  he  must  spread  an  English  ensign  from  the  head  of 
his  main  and  fore-top-mast  downwards  on  the  shrouds,  lower- 
ing Ins  main  or  forc-top-sail.  and  firing  guns  till  the  admiral 
observes  him;  and  if  any  ship  perceive  this,  and  judge  the 
ndmiral  does  not.  that  ship  must  make  the  same  signal  to 
acquaint  the  admiral  therewith,  who  will  answer  by  filing  one 
gun.  When  the  admiral  would  ha\c  t he  licet  to  prrparo  to 
anchor,  he  hoists  an  ensign,  striped  red,  blue,  and  white,  on 
the  ensign  slnlT.  and  lires  a gun,  and  every  ling-ship  makes  the 
same  signal.  If  he  would  have  the  licet  moor,  lie  hoists  his 
mizzen-lop-sail  with  the  clue  liucs  hauled  up,  and  Ores  a gun. 
If  he  would  have  the  licet  cut  or  slip,  lie  loosens  both  his  top- 
sails, and  Arcs  two  guns;  and  then  the  leeward  ships  arc  to 
cut  or  slip  first,  to  give  room  to  the  wcathermosl  lo  conic  to 
sail.  So,  if  he  would  have  any  particular  ship  to  cut  or  slip, 
and  to  chase  to  windward,  he  makes  the  signal  for  speaking 
with  that  ship,  hoists  a red  Dag  in  the  mizscn-shrouris,  and  lires 
a gun  ; but  if  the  ship  is  to  chase  to  leeward,  lie  hoi*ts  a blue 
Dag  as  before.  IF  he  would  have  the  fleet  exerciser  their  small 
arms,  lie  hoists  a red  Dag  on  Inc  ensign-stall',  and  fires  a gun ; 
but  if  the  great  guns,  then  he  puls  up  a pendant  over  the 
red  flag. 

Signals  Ay  Sight. — Night  signals  should  be  used  as  little  as  pos- 
sible, since  they  arc  frequently  misunderstood.  Of  necessity, 
they  must  he  composed  of  either  sound  or  light,  or  the  two 
blended  together.  Those  to  he  observed  at  an  anchor,  weighing 
anchor,  and  sailing,  arc  as  follow  : when  the  admiral  would  have 
the  licet  to  unmoor  and  ride  short,  he  hangs  out  three  lights,  one 
over  another,  in  the  inain-lop-mast  shrouds,  over  the  constant 
light  in  the  main-lop.  and  fires  tw  o gutn.w  hicli  are  to  be  answered 
by  flag-ships;  and  each  private  ship  hangs  out  a light  in  the 
mizzen-shrouds.  ,V.  /?.  All  guns,  tired  for  signals  in  the  night, 
must  be  fired  on  the  same  side,  that  they  may  make  no  altera- 
tion in  the  sound.— When  he  would  have  them  weigh,  he  hangs 
a light  in  the  main-top  mast  shrouds,  and  fires  a gun,  which  is 
to  lie  answered  by  all  the  flags,  and  every  private  ship  must 
hang  out  a light  in  her  mizzen  shroud.  When  lie  would  have 
them  tack,  ho  hoists  two  (lags  on  the  cnsign-stalf,  one  over 
another,  above  the  constant  light  in  his  poop,  and  fires  a gun, 
which  is  to  be  answered  by  all  the  flags;  and  every  private 
ship  is  to  hang  out  n light  extraordinary,  which  is  not  to  be 
taken  in  till  the  admiral  takes  in  bis.  After  the  signal  is  made, 
the  leewardmost  and  sternmost  ships  must  tack  as  fast  as  they 
can,  and  the  sternmost  flag-ship,  after  she  is  about  on  the  other 
tark,  is  to  lead  the  fleet,  and  hoi  they  arc  lo  follow,  to  avoid 
running  foul  of  one  another  in  the  dark.  When  he  is  upon  a 
wind,  and  would  have  the  fleet  veer  and  bring  to  on  the  other 
tack,  he  hoists  up  one  light  on  the  mizzcn-lnck,  and  flics  three 
guns,  which  is  to  he  answered  by  the  flag-ships,  and  then  every 
private  ship  must  answer  with  one  light  at  the  mizzen-pcck. 
The  sternmost  and  leewardmost  ships  are  to  bear  upas  soon  as 
the  signal  is  made.  When  he  would  have  them  in  blowing 
weather  to  lie  by,  short. or  a-hull,  or  with  the  head-sails  braced 
to  the  mast,  he  will  form  lights  of  equal  height,  and  fire  five 
guns,  which  are  to  be  answered  by  (be  flag-ships,  and  then 
every  private  ship  must  shew  four  lights  ; and  after  this,  if  he 
would  have  them  make  sail,  he  then  fires  ten  guns,  which  are 
to  be  answered  by  all  the  flags,  and  then  the  headmost  and 
wcathennost  ships  arc  to  make  sail  first.  When  the  fleet  is 
sailing  large,  or  before  the  w ind,  ami  the  Admiral  would  bring 
them  to,  ami  lie  by  with  their  slarhoartl-tncks  aboard,  he  puts 
out  four  lights  in  the  fore-shrouds.  and  fires  six  guns;  but  if 
with  the  larboard-tack*  aboard,  be  fires  eight  guns,  which  arc 
to  be  answered  l»y  the  flag-ships,  and  every  private  ship  must 
shew  four  lights.  The  windward  ship#  roust  bring  to  first. 
Whenever  the  admiral  alters  his  course,  he  lires  one  gun, 
without  altering  Iqs  lights,  which  is  to  be  answered  by  all  the 
flag-ships.  If  any  ship  have  occasion  to  lie  short,  or  by,  after 
the  fleet  has  made  sail,  he  is  to  lire  one  gun.  Rod  shew  three 
lights  in  the  mizzen  shrouds.  When  any  one  first  discovers 
land,  or  danger.  be  is  to  shew  ns  many  signs  ns  lie  can.  to  fire 
•me  gon.  and  to  lack  or  bear  away  from  it;  and  if  anyone 
happens  to  spring  n Irak,  or  be  disabled  from  keeping  company 
with  the  fleet,  lie  hangs  out  two  lights  of  equal  height,  and  fires 
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guns  till  he  is  relieved  by  some  ship  of  the  fleet.  If  any  one 
discovers  a fleet,  he  is  to  tire  guns,  make  false  lires,  put  one 
light  out  on  the  main-top,  three  on  the  poop,  to  steer  after 
them,  and  to  continue  firing  of  guns,  unless  the  admiral  calls 
him  all  by  steering  another  course,  and  firing  two  or  three  guns; 
for  then  he  must  follow  die  admiral.  When  the  admiral  an- 
chors, be  lires  two  guns,  a small  space  of  time  one  from  the 
oilier,  which  are  to  he  answerrd  by  the  flag-ships,  and  every 
private  ship  must  shew  two  lights.  When  the  admiral  would 
have  the  fleet  to  moor,  lie  puts  a light  on  each  lop-ma^t  head, 
nod  fires  a gun.  which  is  to  be  answered  by  the  flag-ships,  and 
every  private  ship  is  to  shew  one  light.  If  he  would  have  them 
lower  their  yards  and  top-masts,  he  hoists  one  light  upon  his 
ensign-stair,  and  fires  one  gun.  which  is  to  be  answered  by  tin* 
flag-ships,  and  every  private  ship  is  to  shew  one  light.  And 
when  he  would  have  them  hoist  their  yards  and  top-masts,  he 
puls  out  tw  o lights,  one  under  the  other,  in  the  mizzen-top-mast 
shrouds,  and  fires  one  gun,  which  is  to  lie  answered  by  the 
flag-ships,  and  cneli  private  ship  must  shew  one  light  in  the 
mizzen-shrouds.  If  any  strange  ship  be  discovered  coming  into 
the  fleet,  the  next  ship  is  to  endeavour  to  speak  with  her,  and 
bring  her  to  nn  anchor,  and  not  suffer  her  to  pass  through  the 
fleet.  And  if  any  one  discovers  a fleet,  and  it  blows  so  hard 
that  he  cannot  come  to  give  the  admiral  timely  notice,  he  is  to 
hang  out  a great  number  of  lights,  and  to  continue  firing  gun 
after  gun,  till  the  admiral  answers  him  with  one.  When  the 
admiral  would  have  the  fleet  to  cut  or  slip,  he  hangs  out  four 
lights,  one  at  each  main-yard-arm  and  at  each  fore-yard  arm, 
and  fires  two  guns,  which  are  lo  be  answered  by  the  flag-ships, 
and  every  private  ship  is  to  shew  one  light. 

Signals  in  a Fog. — Fog  signals  can  only  he  composed  of 
sound  at  different  intervals.  When,  therefore,  the  admiral 
would  have  them  weigh,  he  fires  ten  guns,  which  every  flag-ship 
is  to  answer.  To  make  them  tack,  he  fires  four  guns,  which 
are  to  be  answered  by  the  ling-ships,  and  liven  the  leewardmost 
and  sternmost  ships  must  tack  first,  and  after  they  arc  about, 
to  go  with  the  same  sail  they  tacked  with,  mid  not  to  lie  bv, 
expecting  the  admiral  to  come  a-hend.  and  this  is  to  avoid  the 
danger  of  running  foul  of  one  another  in  thick  weather.  When 
the  admiral  brings  to,  and  lies  with  his  head-sails  to  the  mast, 
if  with  the  starboard  tack  aboard,  lie  fires  six  guns;  but  if  with 
the  larboard  tack,  he  fires  eight  guns,  which  tire  ling-ships  arc 
to  answer.  And,  after  this,  if  be  make  sail,  he  lires  ten  guns, 
which  the  flag-ships  must  answer,  and  then  the  headmost  and 
wealhermost  ships  are  to  make  sail  first.  If  it  grow  thick 
and  foggy  weather,  the  admiral  will  continue  sailing  with  the 
same  sail  set  that  he  had  before  it  grew  foggy,  and  will  fire  a 
gun  every  hour,  which  the  flag-ships  must  answer  by  firing  of 
muskets,  beating  of  drums,  and  ringing  of  bells.  Hut  if  lie  bo 
forced  to  make  either  more  or  less  sail  than  be  bad  when  the 
fog  began,  he  will  lire  n gun  every  half  hour,  that  the  fleet  may 
discern  whether  they  come  up  with  the  admiral,  or  fall  astern 
of  him  ; and  the  flags  and  private  ships  are  to  answer  as  before. 
If  any  one  discovers  danger  which  he  can  avoid,  by  tacking  and 
standing  from  it,  lie  is  lo  make  the  signal  for  tacking  in  a fng; 
but  if  he  should  chance  to  strike  and  stick  fast,  he  is  to  fire 
gun  after  gun,  till  he  thinks  the  rest  have  avoided  the  danger. 
When  the  admiral  would  have  the  fleet  to  anchor,  lie  fries  two 
guns,  which  the  lings  are  lo  answer ; and  after  he  has  been 
half  an  hour  at  anchor,  ho  will  lire  two  guns  more,  to  be  an- 
swered by  the  lines,  as  before,  that  all  the  fleet  may  know  it. 

Signals  for  railing  Offierrs  on  board  the  Admiral. — When  the 
admiral  puts  abroad  an  union-flag  in  the  mizzen-shrouds,  and 
lires  a gun,  all  the  captains  are  to  come  aboard  him ; and  if 
with  the  same  signal  there  be  also  a waft  made  with  the  ensign, 
then  the  lieutenant  of  each  ship  is  lo  come  on  board.  If  an 
ensign  be  put  abroad  in  the  same  place,  all  the  masters  of  the 
ships  of  war  are  lo  come  on  board  the  admiral.  If  a standard 
on  the  flag-slalT  he  hoisted  at  the  mbncn-lop-mnst  head,  and  a 
pun  fired,  then  all  the  flag-officern  arr  to  conic  on  board  the 
ndmiral.  If  the  Engl  Mi  tings  only,  limn  a standard  ill  iho 
mizzen-shrouds,  and  lire  a gun  ; if  the  flags  and  hind  general 
officers,  then  the  admiral  puls  abroad  a oiandard  at  the  mixzcn- 
top-mast  bead,  and  a pendant  at  the  mizzen-pcck,  and  fires  a 
gun.  If  a red  flag  lie  hoisted  in  the  mizzen-shroud*,  and  a gun 
fited,  then  the  captains  of  liisovvn  squadron  arc  to  come  aboard 
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(lie  admiral ; and  if  with  the  same  signal  there  be  also  a waft 
with  the  ensign,  the  lieutenant  of  each  ship  must  come  on 
board.  If  be  hoists  a white  flag,  as  before,  then  the  vice-ad- 
miral. or  he  that  commands  in  the  second  post,  and  all  the 
captains  in  his  squadron,  arc  to  go  on  board  the  admiral ; if  a 
blue  flag.  &c.  then  the  rear  admiral,  and  the  captains  of  his 
squadron,  must  conic  on  board  ; and  if  a waft,  as  before,  the 
lieutenants.  When  a standard  is  hoisted  on  the  ensign- stall, 
and  a gun  fired,  the  vice  and  rear  admirals  must  come  on  board 
the  admiral's  ship.  When  the  admiral  would  speak  with  the 
captains  of  his  own  division,  lie  will  hoist  a pendant  on  the 
mizzeu  peek,  and  (ire  a gun;  and  if  with  the  lieutenants,  a waft 
is  made  with  (be  ensign,  and  the  same  signal ; for  whenever  he 
would  speak  with  the  lieutenants  of  any  particular  ship,  he 
makes  the  signal  for  the  captain,  and  a wall  also  with  the  en- 
sign. When  the  admiral  would  have  all  the  tenders  in  the 
licet  come  under  his  stern,  and  speak  with  them,  lie  hoists  a 
ling,  yellow  and  white,  at  (ho  mizzen-peek,  and  Ores  a gun ; hut 
if  he  would  speak  with  any  particular  ship's  lender,  he  makes 
a signal  for  speaking  with  the  captain  she  tends  upon,  and  a 
waft  with  a jack.  If  all  the  pinnaces  and  barges  arc  to  come 
on  board,  manned  and  armed,  the  signal  is  a pendant  on  the 
flag-staff,  hoisted  on  the  mizzeu-lop  mast  head,  and  a gun  fired  ; 
and  if  he  would  have  them  chase  any  ship,  vessel,  or  (mat  in 
view,  he  Imisls  the  pendant,  and  fires  two  guns.  The  signal  for 
the  long-honts  to  come  on  hoatd  him,  manned  and  armed,  is 
the  pendant  hoisted  on  the  flag-staff,  and  the  mizzcn-lop-mast 
head,  and  a gun  fired ; and  if  he  would  have  them  choso  any 
ship,  vessel,  or  boat,  in  open  view,  without  coming  on  board 
him,  ho  hoists  the  pcndnnt  as  aforesaid,  and  fires  two  guns. 
When  the  ndmiral  would  have  all  the  boats  in  the  fleet  to  come 
on  hoard  him.  manned  and  armed,  he  hoists  a pendant  on  the 
flag-stalT,  both  on  the  fore-top-mast  and  mizzen-top-mast  bead, 
and  fires  one  gun  ; but  if  he  would  have  them  chase,  he  hoists 
his  pendant,  as  before,  and  fires  two  guns.  When  the  admiral 
would  speak  with  the  victualler  or  his  agent,  lie  puts  an  English 
ensign  in  the  mizzen-top-mast  shrouds;  and  when  with  him  that 
has  the  charge  of  the  gunner's  stores,  he  will  spread  an  ensign 
at  his  mnin-top-sail  yard-arm. 

Signals  for  Hattie. — When  the  admiral  would  have  the  fleet 
form  a lino  of  battle,  one  ship  ahead  of  another,  lie  hoists  an 
union-flag  at  the  mizzcn-pcck,  and  fire*  a gun,  and  every  flag- 
ship does  the  same.  But  when  they  arc  to  form  a line  of  battle, 
one  abreast  of  another,  he  hoists  a pendant  with  the  union- 
flag.  &c.  When  he  would  have  the  admiral  of  the  white,  or 
him  that  commands  in  the  second  post,  to  tack,  and  endeavour 
to  gain  the  wind  of  the  enemy,  lie  spreads  a white  flag  under 
the  flag  at  the  main -top-mast  head,  and  fires  a gun;  and  when 
he  would  have  the  vice-admiral  of  the  blue  do  so,  he  doth  the 
same  with  the  blue  flag.  If  he  would  have  the  vice-admiral  of 
Inc  ted  do  so,  he  spreads  a red  flag  from  the  cap,  on  the  fore- 
top-mast  head,  downward  on  the  back  stay  ; if  the  vice-admiral 
of  the  blue,  he  spreads  a blue  flag.  See.  and  fires  a gun.  If  he 
would  have  the  rear-admiral  of  the  red  do  so,  lie  hoists  a red 
(lag  at  the  flag-staff  at  the  mizzen-top-mast  head  ; if  the  rear- 
admiral  of  the  white,  a white  flag:  if  the  rear-admiral  of  the 
bloc,  a blue  ling,  and  under  it  n pcndnnt  of  the  same  colour, 
with  a gun.  If  he  he  *o  leeward  of  the  fleet,  or  any  part  of  it, 
and  he  would  have  them  bear  down  into  his  wake  or  trank,  he 
hoists  a blue  flag  nt  the  mizzen-perk.  and  fires  n gun.  If  lie 
would  be  to  leeward  of  the  enemy,  and  his  fleet,  or  any  part  of 
it,  be  to  leeward  of  him,  in  order  to  bring  those  ships  into  a 
line,  he  bears  down  with  a blue  (lag  at  the  inizzcn-pcck,  under 
the  union-flag,  which  is  the  signal  for  battle,  and  (ires  a gun; 
and  then  those  ships  that  arc  (oleewnid  of  him  must  endeavour 
to  get  into  his  wake  or  track,  according  to  their  station  in  tlio 
line  of  battle.  When  the  fleet  is  sailing  before  the  wind,  and 
he  would  have  him  who  commands  in  the  second  post,  and  the 
ship  of  the  starboard  quarter,  to  clap  by  the  wind  and  come  to 
ihe  starboard  tack,  he  hoists  a red  flag  at  the  mizzen-top-mast 
head;  hut  a blue  one,  with  a gun.  if  lie  would  have  ships  of 
the  Inihoard  quarter  come  to  the  larboard  tack,  if  the  van  are 
to  tack  first,  lie  spreads  the  union  flag  nt  the  llsg-sta(T,  on  the 
fore- top-mast  head,  and  fires  a gun.  if  the  red  (lag  be  not 
abroad ; but  if  it  be,  then  lie  lowers  ihe  fore-top-sails  a little, 
and  the  union  is  spread  from  the  cap  of  the  fore-top  mast 


downwards,  and  every  flag-ship  does  the  same.  If  the  rear  be 
lo  lack  fust,  he  hoists  the  nniou-flag  on  the  staff  flag  at  the 
mizzen-top-mast  head,  and  fires  a gun,  which  all  the  flag-ships 
are  lo  answer.  If  all  the  flag-ships  are  to  come  into  his  wake 
or  track,  he  hoists  a red  flag  at  his  mizzen-peek,  and  tires  a gun, 
and  all  the  Hag-ships  must  do  the  same.  If  lie  would  have  him 
who  commands  in  the  second  post  of  his  squadron  to  make 
more  sail,  though  himself  shorten  sail,  he  hoists  a while  flag  on 
the  ensign  stall . but  if  he  who  command*  in  the  third  post  be 
to  do  so.  he  hoists  a blue  flajf,  and  fires  a gun,  and  all  the  flag- 
ships must  have  the  same  signal.  Whenever  he  hoists  a red 
flag  on  the  flag-staff  at  the  fore-top  mast  head,  and  fires  a gun. 
every  ship  in  the  fleet  must  use  their  utmost  endeavour  to  en- 
gage the  enemy  in  the  order  prescribed  them.  When  he  hoists 
a white  flag  at  his  mizzen-peek.  and  fires  a gun,  then  all  the 
small  frigates  of  his  squadron  that  are  not  of  the  line  of  battle 
arc  to  come  under  the  stern.  If  Ihe  fleet  he  sailing  by  a wind 
in  the  line  of  battle,  and  the  admiral  would  have  them  brace 
their  head-sails  to  the  mast,  he  hoists  up  a yellow  flag  on  the 
flag- staff  at  the  mizzen-top-mast  head,  and  fires  a gun,  which 
the  flag-ships  arc  to  answer,  and  then  tho  ships  in  the  rear 
must  brace  first.  After  this,  if  he  would  have  them  fall  their 
head-sails  and  stand  on.  he  hoists  a yellow  flag  on  the  flag-staff 
of  the  fore- top-mast  head,  and  fires  a gun,  which  the  flag-ships 
must  answer,  nud  then  the  ships  in  the  van  must  fall  first  and 
stand  on.  If  when  this  signal  is  made  the  red  flag  at  the  forc- 
top-roast  head  be  abroad,  he  spreads  the  yellow  flag  under  the 
red.  If  ihe  fleets,  being  near  ono  another,  and  the  admiral 
would  have  all  the  ships  to  tack  together,  the  sooner  to  lie  in  a 
posture  to  engage  the  enemy,  lie  hoists  an  union-flag  on  each 
flag-stall  at  the  fore  and  mizzen-top-mast  heads,  and  fires  a gun ; 
and  all  the  flag-ships  arc  to  do  the  same.  The  fleet  being  in  a 
lino  of  battle,  if  he  would  have  the  ship  that  leads  the  van  hoist, 
lower,  set,  or  haul  up  any  of  the  sails,  lie  spreads  a yellow  flag 
under  that  at  his  mizzen-top-mast  head,  and  fires  a gun.  which 
signal  the  flag-ships  arc  to  answer,  and  then  the  admiral  will 
hoist,  lower,  set,  or  haul  up  the  sail  which  he  would  have  the 
ship  that  lead*  tho  van  do,  which  is  to  he  answered  by  the  flag, 
ships  of  the  fleet.  When  the  enemy  runs,  and  he  would  have 
the  whole  fleet  follow  them,  he  makes  all  the  sail  he  can  after 
them  himself,  takes  down  the  signal  for  the  line  of  battle,  and 
firos  two  guns  out  of  his  bow.chasc,  which  tlus  flag-ship  answers ; 
and  then  every  ship  is  to  endeavour  to  conic  up  with  nnd  board 
the  enemy.  When  lie  would  have  the  chase  given  over,  he 
hoists  a white  flag  at  the  forc-top-mnst  head,  and  fires  a gun. 
If  he  would  have  the  red  squadron  drawn  into  a line  of  battle, 
one  abreast  of  nnothcr,  lie  puts  abroad  a flag,  striped  red  and 
white,  on  the  flag-staff  at  the  main-top-roast  head,  with  a pen- 
dant under  it,  and  fires  a gun.  If  the  white,  or  second  squadron, 
he  lo  do  so,  the  flag  is  striped  red,  white,  and  blue  ; if  the  bine, 
or  third  squadron,  be  to  do  so,  the  flag  is  a Genoese  ensign  and 
pendant ; if  they  are  to  draw  into  a lino  of  battle,  one  ahead  of 
another,  the  same  signal*  arc  made  without  a pendant.  If  they 
arc  to  draw  into  the  line  of  battle,  one  astern  of  another,  with 
a large  wind,  and  lie  would  have  the  leaders  go  with  the  star- 
board tack*  aboard  by  tho  wind,  ho  hoists  a red  and  white  flag 
nt  tho  mizzen-peek,  and  fires  a gun  ; hut  if  they  should  go  with 
the  larboard  tacks  aboard  by  the  wind,  he  hoists  a Geonesc 
flag  at  the  same  place,  which  signals,  like  others,  must  lie 
answered  by  the  flag-ship*. 

Signals  tn  Distress  autl  fur  Iteliif. — Signals  betokening  dis- 
tress have  been  alicndy  intimated  in  the  foregoing;  we  shall, 

| therefore,  subjoin  nit  account  of  signals  in  case  ships  or  vessels 
are  perceived  in  distress.  The  following  are  the  charitable 
institutions  established  at  Hcmbrougli  Castle,  in  the  county  of 
Northumberland,  for  the  assistance  and  relief  of  distressed 
mariners,  published  by  the  direction  of  the  trustees  of  Nathaniel, 
late  Lord  Crewe,  with  the  approbation  of  the  master,  pilots, 
nnd  seamen  of  the  Tilnily  House,  Newcastle.  I,  A gun, 

I (a  nine-pounder)  placed  at  the  bottom  of  the  tower,  to  be  fired 
I ns  a signal  in  ease  any  ship  or  vessel  he  observed  in  distress  ; 

; viz.  oner,  when  any  ship  or  vessel  is  stranded,  or  wrecked, 
upon  the  islands,  or  any  adjacent  rock.  Twice,  when  any  ship 
or  vessel  is  stranded,  or  wrecked,  In  hind  the  castle,  or  to  tho 
northward  of  it.  Thrice,  when  any  ship  or  vessel  is  stranded, 
or  wrecked,  to  the  southward  of  the  ensile,  in  order  that  the 
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Custom-house  officers  ami  the  tenants,  with  their  servants,  may  [ 
hasten  to  give  all  possible  assistance,  as  well  as  to  prevent  the  i 
wreck  from  being  plundered.  2.  In  every  great  storm  two  men 
on  horseback  aro  sent  from  the  castle  to  patrole  along  the  coast 
from  sun-set  to  sun-rise,  that  in  caso  of  any  accident,  one  may 
remain  by  the  ship,  and  the  other  return  to  alarm  the  castle. 
Whoever  brings  the  first  notice  of  any  ship  or  vessel  I cing  in 
distress,  is  entitled  to  a premium  in  proportion  to  the  distance 
from  the  castle ; and  if  between  twelve  o'clock  at  night  and 
three  o’clock  in  the  morning,  the  premium  to  be  doubled.  ,'I.  A 
large  flag  is  hoisted  when  there  is  any  ship  or  vessel  seen  in 
distress  upon  the  Pern  Islands,  or  Staples,  that  the  sufferers 
may  have  the  satisfaction  of  know  ing  their  distress  is  perceived 
from  the  shore,  and  that  relief  will  be  sent  them  as  soon  ns 
possible.  In  case  of  bad  weather,  the  Hag  will  be  kept  up,  a 
gun  fired  morning  and  evening,  and  a rocket  thrown  up  every 
night  from  the  north  turret,  till  sm  h time  a*  relief  can  be  sent. 
There  arc  also  signals  to  the  Holy  Island  fi-hertnen.  who.  from 
the  advantage  of  ibeir  situation,  can  pul  off  for  the  bland*  nt 
times  when  no  boat  from  the  main  land  can  g*t  over  the 
breakers.  Premiums  are  given  to  the  first  boats  that  pul  off 
for  the  islands,  to  give  their  assistance  to  ships  or  vessels  in 
distress,  and  provisions  arc  sent  in  the  boat.  4.  A bell  on  (ho 
south  turret  will  be  rung  in  every  thick  fog,  ns  n signal  to 
the  fishing-boats;  and  a large  swivel  fixed  on  the  cast  turret, 
will  be  fired  every  fifteen  miuutrs,  as  a signal  to  the  ships  with- 
out the  islands.  5.  A large  w eather-cock  is  fixed  on  the  lop  of 
the  flag-staff,  for  the  use  of  the  pilots.  G.  A large  speaking- 
trumpet  is  provided,  to  be  used  when  ships  are  in  distress  near 
the  shore,  or  aie  run  aground.  7.  An  observatory,  or  watch- 
tower,  is  built  on  the  cast  turret  of  the  castle,  where  a person 
is  to  attend  every  morning  at  daybreak  during  the  winter  sea- 
son, to  look  out  rf  any  ships  are  in  distress.  H.  Master*  and 
commanders  of  ships  and  vessels  in  distress,  are  desired  to 
make  such  signals  as  are  usually  made  by  people  in  their  me- 
lancholy situation.  Besides  these  signals  Tor  affording  relief, 
a tore*,  provisions,  necessary  articles  for  raising  aliips  that  are 
stranded,  in  order  to  their  being  prepared.  Coffins  for  the 
dead,  Ac.  arc  also  provided. 

Dag  Signals.  are  usually  made  by  flags  and  pendants,  some- 
times accompanied  with  one  or  more  guns- 

i Mi/At  Signals,  arc  either  lanterns  disposed  in  certain  fignres, 
as  line*,  squares,  and  triangles,  or  are  made  with  false  fires,  Ac. 

Fog  Signals,  consist  of  operations  which  emit  sound,  as  fir- 
ing cannon  or  muskets,  beating  drum*,  ringing  bells,  Ac. 

SIGNATURE,  a subscription,  or  putting  one’s  name  at  the 
bottom  of  an  act  or  deed,  in  personal  handwriting,  or  mark. 

Sigv.iti  rk,  in  Printing,  is  a letter  put  at  the  bottom  of 
the  first  page,  at  least,  in  each  sheet,  as  a direction  to  the 
binder  in  folding,  gathering,  and  collating  them. 

SIGN  ET.  See  Sign  Manual. 

SIGNIFICATION,  the  sense  or  meaning  of  a word,  phrase, 
emblem,  or  device.  The  signification  uf  the  ancient  hierogly- 
phic* is  hut  little  known. 

SIGNINUM,  among  the  Romans,  was  a kind  of  pavement 
much  esteemed.  It  was  made  of  powdered  shells  mixed  with 
lime. 

SIGN. MANUAL,  in  Law.  is  used  to  signify  a bill  or  writing 
signed  by  the  king’s  own  hand. 

SIKH,  a term  provincially  applied  to  a little  rill,  a water  fur- 
row. nnd  a gutter. 

SIL.  in  Canals,  tbe  bottom  limbers  of  sluices,  lockgatcs,  Ac. 

Sil,  in  Natural  History,  peculiar  kinds  of  ochres,  well  known 
a«  valuable  paints. 

SILICA,  SiLex.  Silicic  w,  or  Silicions  Earth,  is  one  of  (he 
most  abundant  substances  in  nature,  and  is  tbe  chief  component 
part  of  sand,  sandstone,  flints,  granite,  quartz,  porphyry,  rock 
crystal,  agates,  and  many  precious  stones.  It  is  the  substance 
of  which  the  solid  frame  of  many  mountain*  is  composed,  and 
it  probably  Is  so  of  a great  part  of  the  globe  itself.  Its  specific 
gravity  is  about  2 GO.  Silex  when  perfectly  pure  is  a fine 
powder,  hard,  insipid,  and  without  smell ; rough  to  the  touch, 
and  scratches  and  wears  away  glass.  When  mixed  with  water, 
It  does  not  form  an  adhesive  soft  mass,  and  soon  falls  to  the 
bottom,  leaving  the  water  clear.  If  silex  he  very  minutely 
divided,  it  may  be  dissolved  in  water  to  a very  small  degree. 


Although  we  rannot  dissolve  silica  artificially,  we  find  it  done 
by  nature.  The  Bath  waters,  and  other  mineral  springs,  con- 
tain silex  in  solution  in  a very  small  portion.  The  great  springs 
and  waterspouts  of  Geyser  in  the  island  of  Iceland,  which 
project  the  water  ninety  feet  high,  contain  silex  dissolved  by 
some  process  of  nature,  for  the  water  falling  down  deposits 
such  a quantity  of  nilicious  earth  as  to  form  a sort  of  cun  around 
the  spring.  In  this  process  the  pressure  and  heat  of  the  water 
may,  perhaps,  greatly  contribute  to  the  effect.  Silica  is  a very 
necessary  component  part  in  good  mortar.  When  reduced  to 
minute  parts  either  by  nature  or  art.  it  is  employed  in  making 
stone  wa«e.  It  i«  the  chief  substance  of  which  glass  is  made, 
for  which  purpose  it  is  smelted  with  the  alkaline  salts  in  a great 
heat.  A variety  of  these  salts  are  used  for  the  purpose,  and 
metal*  urn  also  frequently  employed.  Silica,  it  is  probable,  is 
"•imposed  of  oxygen  and  a metallic  basis. 

SILK,  Hie  weh  or  envelopment  of  the  caterpillar,  of  a species 
of  moth  called  the  Pi.nlena  mod.  which  being  convertible  to 
various  purposes  of  utility  and  elegance,  forms  an  important 
article  in  commerce,  as  the  material  of  a valuable  manufacture. 
Tiic  caterpillar,  or  silk  worm,  when  full  grown,  encloses  itself 
in  a loose  web,  in  the  mid'!  of  which  it  forms  a much  closer 
case  or  covering,  of  an  oval  form,  and  varying  in  colour  from 
white  to  a deep  orange,  but  usually  of  a bright  yellow  colour. 
In  this  ense,  or  hall,  the  animal  becomes  a crysalis,  and  remains 
enclosed  about  fifteen  day*;  when  having  resumed  active  life, 
in  the  form  of  a moth,  it  makes  a hole  at  one  end  of  its  pdson, 
nnd  comes  out.  This,  as  it  destroys  the  silk-ball,  is  prevented, 
in  those  countries  where  silk  is  cultivated,  by  killing  the  crj- 
salides  by  means  of  heat.  The  culture  of  silk  varies  but  little 
in  different  countries,  and  doe*  not  require  any  great  degree  of 
skill,  or  considerable  capital ; and  as  silk-worms,  cherished  with 
care,  nnd  attended  as  matters  of  curiosity,  were  found  to  thrive 
ami  multiply  in  England,  it  is  not  surprising  that  attempts  should 
have  been  made  to  establish  the  culture  of  it  in  this  country. 
The  sueces*  of  Henry  IV.  of  France,  in  extending  the  culture  of 
silk,  which  before  his  time  had  been  confined  to  a few  districts 
of  that  kingdom,  excited  in  James  I.  an  active  seal  for  (he 
introduction  of  it  here.  The  insurmountable  obstacle  to  raising 
silk  in  Great  Britain  Is  tbe  climate,  which  is  too  cold  and  wet ; 
nnd  though  expedients  might  be  adopted  to  obviate  these  in- 
couvenienrics.  they  would  render  the  culture  of  the  article,  on 
a large  scale,  by  far  too  expensive.  In  the  British  settlements 
in  the  East  Indies,  the  culture  of  silk  ha*  been  long  established, 
particularly  in  the  island  of  Cossimlmzar  and  its  neighbour- 
hood, in  the  province  of  Bengal ; nnd  since,  about  the  year 
I7GO,  when  the  company  became  the  rulers  of  the  country,  and 
adoplcd  a new  system  of  trade  for  the  purpose  of  realizing  the 
surplus  revenue,  the  culture  of  raw  silk  ha*  been  promoted,  and 
the  quantity  considerably  increased.  Of  late  years,  considerable 
attention  has  been  paid  both  to  the  quality  of  the  silk,  and  to 
the  mode  of  reeling  it,  by  which  it  has  been  very  materially  im- 
proved. so  as  to  rival,  in  most  respect*,  tbe  produce  of  Italy. 

SILVER,  is  tbe  whitest  of  all  metals,  considerably  harder 
than  gold,  very  ductile  and  malleable,  hut  less  malleable  than 
gold ; for  the  continuity  of  its  parts  begins  to  break  when  it  is 
hammered  out  into  leaves  of  about  the  hundred  and  sixty  thou- 
sandth part  of  an  Inch  thick,  which  is  more  than  one-third 
thicker  than  gold  leaf ; in  this  state  it  doe*  not  transmit  the 
light.  It*  specific  graiity  I*  from  l(M  to  10  A.  It  ignite*  be- 
fore melting,  and  requires  a strong  bent  to  fuse  it-  The  air 
alter*  it  very  little,  though  it  is  disposed  to  obtain  a thin  purple 
nr  hlaek  coating  front  the  sulphurous  vapour*  which  are  emitted 
from  animal  substances,  drain*,  nr  putrefying  matters.  This 
coating,  after  a long  series  of  years,  has  been  observed  to  sca'e 
off  from  image*  of  silver  exposed  iu  churches ; Hod  was  found, 
nn  examination,  to  consist  of  silver  united  with  sulphur.  Silver 
is  soluble  in  the  sulphuric  acid  when  concentrated  and  boiling, 
and  the  raetnl  in  a state  of  division.  The  muriatic  acid  does 
not  act  upon  it,  but  the  nitric  acid,  if  somewhat  diluted,  dis- 
solves it  wiih  great  rapidity,  and  wilh  a plentiful  disengagement 
of  nitron*  gas. 

SILVERING,  performed  as  gilding,  is  the  application  of 
silver  leaf  to  wood,  paper,  and  other  substance*. — To  Silver 
Capper  or  liras t.  cleanse  the  metal  with  aqua  fortis,  by  washing 
it  lightly,  and  then  plunging  it  into  water  j or  by  scouring  it 
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with  salt  and  tartar  with  a wiicbiush.  Dissolve  silver  in  aqua 
fortis,  put  copper  into  the  solution;  this  will  precipitate  the 
silver  in  the  state  of  a metallic  powder.  Take  about  twenty 
pinins  of  this  silver  powder,  and  mix  with  it  two  drachms  of 
tartar,  the  same  quantity  of  common  salt,  and  half  a drachm 
ofulum;  rub  the  articles  with  this  composition  till  they  arc 
peifectJy  white,  then  brush  it  oir,  and  polish  it  with  leather. 
Another  method : precipitate  silver  from  its  solution  in  aqua 
fortis  by  copper,  as  before  ; to  half  an  ounce  of  this  silver  add 
common  salt  and  sal  ammoniac,  of  each  two  ounces,  and  one 
drachm  of  corrosive  sublimate;  rub  them  together,  make  them 
into  a paste  with  water;  and  with  this,  copper  utensils  of  every 
kind,  that  hate  been  previously  boiled  with  tartar  aud  alum, 
arc  rubbed  ; after  which  they  are  made  red  hot  and  polished. — 
Tv  Sifter  Dial- plaits  of  Clocks,  Vc.  take  half  an  ounce  of  silver 
leaf,  add  to  it  an  ounce  of  duublc-refincd  aqua  fortis,  put  them 
into  an  earthen  pot,  place  them  over  a gentle  fire  till  the  whole 
is  dissolved;  then  take  off  the  pot,  and  mix  the  solution  in  a 
pint  of  clear  water;  after  which,  pour  it  into  another  clean 
vessel,  to  free  it  from  grit  or  sediment;  add  a spoonful  of 
common  salt,  and  the  acid,  which  has  now  a green  tinge,  will 
immedintrly  let  go  the  silver  particles,  which  form  themselves 
into  a while  curd  ; pour  oil  the  acid,  mix  the  curd  with  t»o 
ounces  of  salt  of  tartar,  half  an  ounce  of  whiting,  and  a Inrge 
spoonful  of  salt,  and  mix  it  well  up  together,  when  it  will  he 
ready  fur  use.  Having  cleared  lire  brass  from  scratches,  rub  it 
over  with  a piece  of  old  hat  and  rotten-stone,  to  clear  it  from 
all  greasincss,  and  then  rub  it  with  salt  and  water  with  your 
hand,  take  a little  of  the  composition  just  described  on  your  bn* 
ger,  rub  it  over  where  the  salt  has  touched,  it  will  adhere  to  the 
bruss,  and  completely  silver  it.  Then  wash  it  well  with  water, 
to  take  off  what  aqua  fortis  may  remain  in  the  composition; 
when  dry,  rub  it  with  a clean  rag,  and  give  it  one  or  two  coats 
of  varnish,  prepared  according  to  the  directions  already  given. 
This  silvering,  though  not  durable,  may  be  improved  hy  heating 
the  article,  and  repenting  the  operation  till  the  covering  seems 
sufficiently  tMdL— Sihtr  Plating,  the  coat  of  silver  applied  to 
the  surface  of  the  copper  by  the  means  just  mentioned,  is  thin, 
and  not  durable.  A method  more  substantial  is  as  follows: 
form  small  pieces  of  silver  and  copper,  tie  them  together  w itli 
wire,  putting  a litllc  borax  between,  (the  proportion  of  silver 
may  be  to  that  of  the  copper  as  I to  12;)  subject  them  to  a 
white  heat,  when  the  silver  will  be  (irmly  fixed  to  the  copper. 
The  whole  is  now  passed  between  rollers,  till  it  be  of  the  re- 
quired thickness  for  manufacturing  articles  of  use  or  ornn- 
menL— To  make  French  Plate,  bent  the  copper  articles  intended 
to  be  plated,  and  burnish  silver-leaf  on  it  with  a burnisher. — 
To  make  Shell  Silver,  grind  leaf  silver  with  gum-water  or  houcy  ; 
wash  away  the  gum  or  houcy,  and  the  powder  that  remains  is 
used  with  gum-water,  or  glaire  of  eggs  laid  on  with  a hair 
pencil.— To  Silver  Looking- glaius,  yon  must  he  prepared  with 
the  following  articles : First,  a square  marble  slab,  or  smooth 
stone,  well  polished,  aud  ground  exceedingly  true,  the  larger 
the  better,  with  a frame  round  it,  or  a groove  cut  in  its  edges, 
to  keep  the  superfluous  mercury  from  running  off.  Secondly, 
lead  weights  covered  with  cloth,  to  keep  them  from  scratching 
the  glass,  fiora  one  pound  weight  to  twelve  pounds  each, 
according  to  the  size  of  the  glass  which  is  laid  down.  Thirdly, 
rolls  of  tinfoil.  Fourthly,  mercury  or  quicksilver,  with  which 
you  must  be  well  provided  ; then  proceed  as  follows:  the  tinfoil 
is  cut  a little  larger  than  the  glass  every  way,  and  laid  flat  upon 
the  stone,  and  with  a straight  piece  of  hard  wood,  about  three 
inches  long,  stroked  every  way,  that  there  be  no  creases  or 
wrinkles  in  it ; a little  mercury  is  then  dropped  upon  it,  and 
with  a piece  of  cotton,  wool,  or  hare's  foot,  spread  it  all  over 
the  foil,  so  that  every  part  may  he  touched  with  the  mercury : 
then  keeping  the  marble  slnb  nearly  level  frith  the  horizon,  pour 
the  mercury  all  over  the  foil,  cover  it  with  a fine  paper,  and  lay 
two  weights  near  its  lower  end,  to  keep  the  glass  steady,  while 
you  draw  the  paper  from  between  the  silver  foil  and  lire  glass, 
which  must  be  laid  upon  the  paper.  As  you  draw  the  paper, 
you  must  tnke  care  that  no  air-hubble9  he  left,  for  they  will 
always  appear,  if  left  in  ut  the  first;  you  must  likewise  be  sure 
to  make  the  glass  as  clean  as  possible  on  the  side  intended  to 
be  silvered,  Bnd  have  the  paper  also  quite  clean,  otherwise, 
when  you  hare  drawn  the  paper  from  under  it,  dull  white 


streaks  will  appear,  which  arc  very  disagreeable.  After  the 
paper  is  drawn  nut,  place  weights  upon  the  glass,  to  press  out 
the  superfluous  mcicury.  and  make  the  foil  adhere:  when  it  has 
lain  about  seven  hours  in  this  situation,  raise  the  stone  about 
two  or  three  inches  at  its  highest  end,  that  as  much  of  the 
uicrcury  may  run  oil  as  possible;  let  it  remain  two  days  before 
you  veuture  to  take  it  up;  but  before  you  take  the  weights 
off,  brush  the  edges  of  the  gloss  gently,  that  no  mercury  may 
adhere  to  them  ; then  take  it  up,  aud  turn  it  directly  over,  with 
its  face-side  downward,  but  raise  it  by  degrees,  that  the  mer- 
cury may  not  drip  off  too  suddenly;  for  if,  when  taken  up,  it  is 
immediately  get  perpendicular,  air  will  gel  in  between  the  foil 
and  the  glass  at  the  top.  as  the  mercury  descends  to  the  bot- 
tom, and  your  labour  will  be  lost.  Another  method  is  to  slide 
the  glass  over  the  foil,  without  the  assistance  of  paper.  The 
methods  of  silvering  glass  globes,  and  the  convex  sides  of 
meniscus  glasses  for  mirrors,  are  seldom  practised,  except  by 
very  experienced  workmen. 

SIMARONA,  a name  given  by  the  Spaniards  in  America  to 
the  bastard  vanilla. 

S1MAROUBA,  the  bark  of  the  roots  of  a tree,  first  imported 
into  Europe  iu  the  year  1713.  It  has  since  been  ascertained 
to  be  a species  of  the  quassia,  and  has  been  found  exceedingly 
serviceable  in  many  disoiders. 

SIM  I A,  the  Ape,  in  Nalural  History,  a genus  of  Mammalia, 
of  the  order  Primates.  Animals  of  this  genus  are  commonly 
divided  into  such  as  have  no  tails;  such  as  have  only  very  short 
ones;  such  as  have  very  long  ones;  and  lastly,  such  ns  have 
prchcusile  tails,  with  which  they  can  lay  hold  of  any  object  at 
pleasure.  These  four  classes  arc  called  respectively  apes, 
baboons,  monkrys,  and  japnjous.  In  the  whole  genus  there 
are  enumerated  by  G nidi n sixty-three  species,  of  which  \ c 
shall  notice  some  of  the  most  important.—  S.  salyrus,  or  the 
ouraug-outang,  grows,  in  its  native  woods  of  Africa  and  India, 
to  the  height  of  six  feet,  aud  subsists,  like  most  other  species, 
on  fruits.  It  flies  from  the  haunts  of  mankind,  leads  a solitary 
life,  and  displays  great  strength,  agilit),  and  swiftness,  which 
render  it  extremely  difficult  to  be  taken.  It  has  been  known 
to  attack  and  destroy  negroes  wandering  at  a distance  front 
their  habitations,  and  to  carry  off  women  to  its  wretched  habi- 
tation. watching  them  with  such  cxtraoi dinary  vigilance,  as 
scarcely  to  admit  the  possibility  of  iheir  escape.  Its  general 
resemblance  to  the  human  figure  and  countenance  is  particu- 
larly and  mortify  ingly  strong  ; yet  minute  observation  and 
dissection  have  pointed  almost  innumerable  differences,  the 
detail  of  which  is  here  impossible.  It  is  capable  of  being  turned 
and  domesticated,  and  many  years  one  was  exhibited  in  London, 
which  had  been  disciplined  to  sit.  and  work,  and  cat,  like  a 
human  being,  using  a knife  and  lurk  for  the  latter  purpose.  Its 
disposition  was  pensive;  its  manners  were  gentle:  and  it  ap- 
peared to  possess,  for  its  keepers,  and  those  to  whom  it  had 
been  long  familiarized,  m high  degree  of  genuine  gratitude  and 
attachment.— The  Barbary  ape.  is  about  four  feet  in  height, 
and  is  the  species  must  commonly  exhibited  in  poMio  shows, 
and  is  trained  to  the  perfoniinnce  of  a great  variety  of  tricks, 
calculated  to  attract  popular  admiration.  The  discipline  it 
passes  through  is  often  severe,  and  this  species  is  considered, 
in  its  natural  slate,  as  being  more  ferocious,  and  less  sagacious, 
than  several  others  of  the  clay.  It  undergoes  accordingly 
much  cruel  usage.— The  great  oaboon,  is  between  three  amt 
four  feet  high,  of  a gray-brown  q^lour,  anil  is  particularly  mus- 
cular in  the  upper  part  of  its  body;  its  hands  and  feel  have 
sharp  nails,  like  claws;  but  on  its  thumbs  there  arc  nails  formed 
like  those  on  the  human  fingers.  It  is  an  animal  incapable  of 
domestication. — The  dog  faced  babton,  is  very  large,  and  often 
greater  than  the  common  baboon.  It  is  distinguished  by  a vast 
quantity  of  hair,  spreading  from  each  side  of  the  head  dow  n the 
shoulders,  and  covering  theauimal  to  the  waist,  like  a mantle. — 
The  proboscis  monkey,  is  one  of  the  most  curious  in  its  aspect, 
and  most  ludicrous  of  the  class.  1 1 is  about  tw  o feet  in  length.— 
The  preacher  monkey,  is  ns  largo  as  a fox,  and  is  extremely 
common  in  the  woods  of  Brasil.  Travellers  have  staled,  that 
it  is  usual  for  one  of  these  to  ascend  a tree,  and.  by  certain 
sounds,  to  collect  vast  molliiudcs  beneath  him,  when  h<  rom- 
mener  s a howl  so  loud  as  to  ha  heard  to  a vast  distance — The 
royal  monkey,  is  about  the  size  of  a squirrel, and  inhabits  IS.c 
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damp,  woody  districts  of  Cayenne,  being  never  found  on  the 
mountains.  In  its  sounds  and  manners  it  resembles  the  last 
species. 

SIMILAR,  a composition  made  of  red  copper  and  zinc,  in 
such  proportions  as  to  imitate  the  colour  of  gold. 

Si  mils  h Figures,  in  Geometry,  such  as  have  their  angles 
respectively  equal,  and  the  sides  about  the  equal  angles  pro- 
portional. 

SIMILE,  in  Rhetoric,  is  a comparison  of  two  things,  which, 
thu’  unlike  in  other  respects,  yet  agree  in  the  one  pointed  out. 

SIMILITUDE,  a striking  resemblance  between  tilings,  which 
conceals  for  a time  the  distinctive  mniks  of  individn.il  identity. 

SIMITAR,  or  Scimitar,  a crooked  or  Talented  suoid,  hav- 
ing a convex  edge.  It  is  now  rarely  used. 

SIMUNIANS,  in  Church  History,  a sect  of  anrienl  Chris* 
tians,  so  called  from  their  founder  Simon  Magus,  or  the  magician. 
The  heresies  of  Simon  Magus  were  principally  his  pretending  to 
to  he  the  great  power  of  God,  and  thinking  that  the  gifts  of  the 
Holy  Spirit  were  venal. 

SIMONY,  is  the  corrupt  presentation  of  any  one  to  nil  eccle- 
siastical bcnclice.  for  money,  gift,  reward,  or  benefit ; it  was  not 
an  offence  punishable  criminally  at  the  common  law,  ii  being 
thought  sufficient  to  leave  the  clerk  to  fcrlrxinslical  censures. 
Rut  as  these  did  not  nflcct  the  simoniacal  pairori,  none  were 
efficacious  enough  to  repel  the  notorious  practice  of  the  thing. 
Several  acts  of  parliament  have,  therefore,  been  made  to  re- 
strain it,  by  means  of  civil  forfeitures,  which  that  modern  pre- 
vailing usage  with  regard  to  spiritual  preferments  calls  aloud  to 
put  in  execution.  By  one  of  the  canons  of  1Gu3,  every  person, 
before  his  admission  to  any  ecclesiastical  promotion,  shall,  be- 
fore the  ordinary,  take  an  oath,  that  he  hath  made  no  simoni- 
acal  contract,  promise,  or  payment,  directly  or  indirectly,  by 
himself  or  any  other,  for  the  obtaining  of  the  said  promotion  ; 
and  that  he  wid  not  afterwards  perform  or  satisfy  any  such  kind 
of  payment,  contract,  or  promise  by  any  other  without  bis  know- 
ledge or  consent.  To  purchase  a presentation,  the  living  being 
actually  vacant,  is  open  and  notorious  simony  ; this  being  ex- 
pressly in  the  face  uf  the  statute.  Rut  the  sale  of  an  advow- 
son  during  a vacancy  is  not  within  tlie  statute  of  simony,  as  the 
sale  of  the  next  presentation  is  ; but  it  is  void  by  the  common 
law.  A bond  of  resignation  is  a bond  given  by  the  person 
intended  to  be  presented  to  a benefice,  with  condition  to  resign 
the  same;  and  is  special  or  general.  The  condition  of  a spe- 
ciiil  one  is  to  resign  the  benefice  in  fnvour  of  some  certain  per- 
son, as  a son.  a kinsman,  or  friend  of  the  patron,  when  he  shall 
be  capable  of  taking  the  same.  Hy  a general  bond,  the  incum- 
bent is  bound  to  resign,  on  the  request  of  the  patron.  A bond 
with  condition  to  resign  within  three  months,  after  being  re- 
quested, to  the  intent  that  the  patron  might  present  his  son 
when  he  should  be  capable,  was  held  good  : and  the  judgment 
was  affirmed  in  the  exchequer-chamber;  for  that  a man  may, 
without  any  colour  of  simony,  bind  himself  for  good  reasons  ; 
as  if  he  take  a second  benefice,  or  if  lie  be  non-resident,  or  that 
the  patron  present  bis  son,  to  resign  ; but  if  the  condition  had 
been  to  let  the  patron  have  a lease  of  the  glebe  or  tithes,  or  to 
pay  a sum  of  money,  it  had  been  simoniacal. 

SIMOOM.  A wind  or  haze  observed  hy  Rrnccin  the  course 
of  his  travels  to  discover  the  sources  of  the  Nile,  which  is  sup- 
posed to  be  in  some  respects  analogous  to  the  sirocco.  It  is  call- 
ed by  Mr.  Rrucc  the  simoom  ; and  from  its  effects  upon  the 
lungs,  we  can  entertain  but  little  doubt  that  it  consists  chic (ly 
of  corbonic  acid  gas  in  a very  dense  state,  nud  perhaps  mixed 
with  sonic  other  noxious  exhalations. 

SIM l*LE.  in  Music,  a term  applied  to  that  counterpoint  in 
which  note  is  set  against  note,  and  which  is  called  simple,  in 
opposition  to  the  more  elaborate  composition,  known  hy  the 
name  of  figurative  counterpoint. 

SIMSON.  RoBHitr,  a celebrated  mathematician,  horn  in  the 
county  of  Lanark,  and  educated  at  Glasgow,  lie  died  nt  the 
age  of  eighty- otic. 

SIN,  in  Theology,  a want  of  conformity  to  the  will  of  God, 
which  comprehends  sins  of  omm-Oon  and  sins  of  mmmiisinu. 
Sins  arc  distinguished  by  the  terms  original  and  ariital;  the 
former  is  the  morally  contaminated  nature  wc  derive  fiotn  our 
primary  progenitors,  and  the  latter  arises  from  our  personal 
disobedience, 
yj.ioo. 


SIN  APIS,  Mustard,  a genus  of  plants  belonging  to  tbe  class 
of  tetrad) namia,  and  to  the  order  of  siliqnosa,  and  in  the  natu- 
ral system  ranged  under  the  69th  order  siliquosa. 

SiNa Pis,  in  Gardening,  contains  plants  of  the  hardy,  her- 
baceous, annual  kind,  of  which  species  thoso  most  cultivated 
arc,  the  while  and  black  mustard. 

SINCERITY',  in  Ethics,  that  excellent  habitude  and  temper 
of  mind  which  gives  to  virtue  its  reality,  and  makes  it  to  be  in 
reality  what  it  appears. 

SINK,  or  Might  Sine  nf  an  Arch,  in  Trigonometry,  is  a right 
line  draw  n from  one  end  of  that  arch,  perpendicular  to  the  radius 
drawn  to  the  other  end  of  the  arch;  being  always  equal  to  half 
tin*  chord,  m twice  the  arch. 

SINECURE,  is  where  a rector  of  a parish  has  a vicar  under 
him  endowed  and  charged  with  the  cure,  so  that  the  rector  is 
not  obligrd  either  to  do  duty  or  residence. 

SINE  DIE,  in  Law,  a phrase  which  signifies,  that  judgment 
being  given  for  the  defendant,  he  is  dismissed  the  court.  The 
phrase  is  also  used  in  parliament  when  a debate  is  adjourned, 
and  no  day  fixed  for  its  resumption.  This  is  considered  as  a 
polite  way  of  dismissing  it  altogether. 

SINEW,  in  Anatomy,  properly  denotes  what  is  called  a 
nerve,  though,  in  common  speech,  it  more  generally  signifies  a 
tendon.  The  Jews  will  not  rat  the  sinew  of  the  thigh  of  any 
animal,  in  memory  of  tbe  sinew  of  Jacob's  thigh,  which  was 
touched  by  an  angel. 

SINGING,  the  art  of  making  divers  inflexions  of  the  vorew 
agreeable  to  the  ear,  and  corresponding  to  the  notes  of  a song, 
or  piece  of  melody. 

SINKING  FUND,  a portion  of  the  public  revenue  set  apart 
to  be  applied  to  the  reduction  or  discharge  of  the  public  debts. 
The  appropriation  of  a part  of  the  revenue  to  this  purpose  is  a 
measure  which  had  been  adopted  in  other  countries,  long  before 
any  necessity  for  it  existed  in  England  ; a provision  of  this  kind 
having  hern  established  in  Holland  in  1606,  and  in  the  ecclesi- 
siastical  state  in  I6H5. 

SINUOSITY,  a series  of  bends,  curves,  or  other  irregular 
turns  and  figures  ; sometimes  rising,  sometimes  sinking,  such 
as  is  described  by  the  motions  and  contortions  of  serpents,  the 
windings  of  rivers,  and  the  indentations  and  projections  of  tbe 
sen-coast. 

SIPMENIA,  in  Rotany,  a tree  from  which  issues  a resinous 
exudation  so  well  known  under  the  appellations  of  caoutchouc, 
elastic  gum,  ami  Indian  rubber.  For  the  manner  in  which 
Indian  rubber  is  made,  see  Caoutchouc. 

SIPHON,  or  Syphon,  in  Hydraulics,  a bended  pipe  having 
the  air  sucked  out  of  it,  and.  with  one  end  placed  in  a vessel 
containing  any  liquid,  is  used  to  draw  off  the  liquor  at  the  other. 

SIPHl.'RiUS  Lapis,  a steatite  substance,  found  in  tbe 
island  Siphnos,  in  the  ,-Egean  sea,  and  dug  up  in  large  masses 
near  the  coast.  This  substance  being  soft  when  found,  was 
easily  wrought  into  various  kinds  of  vessels,  which,  being  burnt 
and  oiled,  became  black,  solid,  susceptible  of  a fine  polish,  nnd 
capable  of  enduring  a great  degree  of  heat.  Under  the  name 
of  Lapis  Lrbitum,  the  same  substance  is  still  known  in  many 
parts  of  Europe.  In  its  native  state,  it  is  .'aid  to  resemble  tho 
soap  rock. 

SIPONCULU8,  or  Tube-Worm,  a genus  of  insects  of  tho 
order  vermes  intestina  ; the  generic  character  is.  body  round, 
elongated  i mouth  cylindrical  nt  the  end,  and  narrower  than 
the  body  ; aperture  nt  the  size  of  the  body,  and  veruciform. 

SIREN,  in  fabulous  history,  the  Mtrmaid ; and  sometimes 
the  term  is  applied  to  imaginary  sea  nymphs,  or  sea  sorceresses, 
who  allure  mariners  to  thrir  fate. 

Siren,  in  Natural  History,  a genus  of  Amphibia,  of  the  or- 
der reptiles,  or  of  the  order  meantc*,  an  order  instituted  by 
Linmeus  on  account  of  this  genus  of  animals  alone.  The  eel* 
siren  is  most  ncnrly  allied  to  the  lizard  tribe,  lint  differs  from  it 
in  having  only  two  feet,  and  those  armed  with  claws;  the  body 
is  shaped  like  an  cel ; its  colour  is  a dark  brown  speckled  with 
white;  it  is  often  more  than  iwo  feet  lung,  and  inlinhits  the 
stagnant  waters  of  South  Carolina ; sometimes,  however,  quit- 
fin:;  water  for  the  land. 

The  anguine  siren,  is  a native  of  a particular  lake  inCarniotn, 
from  which  the  water  regularly  drains  off  during  the  summer ; 
during  which  time  the  bottom  produces  corn  or  pasture.  In 
II  G 
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In  autumn  the  water  return*  with  considerable  rapidity,  flow  inf  f 
principally  from  sprints  in  (he  neighbouring  fountain*.  In  this 
laki-  this  siren  is  found  of  the  Icngili  of  eleven  indie*,  and  of  a 
pale  rose  colour.  It  lias  both  foie  and  hind  Iff*.  Its  move-  | 
incuts  arc  extremely  slow  ami  weak  when  it  is  placed  in  a ves- 
sel. cither  with  or  without  water;  hut  in  its  native  situation  it 
is  far  more  active  It  is  by  some  supposed  to  he  the  larva  of  a 
lizard,  and  by  others  imagined  to  he  a complete  animal.  Its 
habits  me  predatory,  and  it  subsists  on  the  entailer  inhabitants 
of  the  water. 

SIKI,  among  the  Roman*,  were  subterraneous  vaults  or  l 
cave*,  in  which  wheat  could  be  kept  sound  and  fresh  for  fifty  I 
years. 

SI  Itlt.'S,  in  Astronomy,  the  dog-star  in  the  coo*  tr  I latino  of 
Cnnis  Major,  south-east  of  Orion.  It  is  the  most  brilliant  star 
that  appears  in  the  hca\ens,  and  is  therefore  thought  to  be 
nearer  to  us  than  any  other.  See  Orion. 

SI  ROC,  or  Sirocco,  a periodical  wind  which  visits  Italy, 
Dalmatia,  and  Sicily  about  Easter.  It  is  attended  with  such 
a strong  degree  ol  heal,  that  at  Palermo  it  bus  been  compared 
to  n Mail  of  burning  steam,  issuing  from  the  mouih  of  a hot 
men.  It  rarely  continues  at  one  visit  more  than  forty  hours, 
but  during  this  time,  the  inhabitants  remain  w ithin  their  houses, 
otherwise  life  would  be  scarcely  supportable.  Its  effects  are 
debilitating,  but  it  has  not  been  accused  of  generating  any 
partieular  disease. 

SITE,  or  Scite,  denotes  the  situation  of  a house,  messuage, 
mansion,  village,  or  town,  and  not  unfrcqucnlly  the  ground  on 
which  either  is  supposed  to  stand. 

SKATE,  a sort  of  shoe  armed  with  a strong  rib  of  steel,  foi 
sliding  on  the  ice.  The  exercise  of  skating,  carried  to  a certain 
degree  of  perfection,  surpasses  all  other  pastimes,  in  tho  beauty 
of  its  movements,  and  the  variety  and  rapidity  of  its  graceful 
Attitudes.  The  dexterity  with  which  an  experienced  skater  will 
pass  through  his  numerous  and  intricate  evolutions  is  truly 
astonishing ; and  U>  those  who  are  not  intimately  acquainted 
with  the  laws  of  gravitation,  his  surprising  agility  has  all  the 
appearance  of  enchantment.  To  those  who  begin  when  young, 
under  the  tuition  of  an  experienced  skater,  the  exercise  is 
learned  with  great  facility.  It  cannot,  however,  be  denied, 
that  it  is  frequently  attended  with  danger,  for  scarcely  a winter 
passes  in  which,  through  the  breaking  of  the  ice.  several  lives 
are  not  lost.  Some  skaters  have  been  known  to  travel  fifteen 
miles  an  hour. 

SKEKT,  a sort  of  long  scoop  used  to  wet  the  aides  of  a ship, 
In  order  to  keep  them  cool,  and  prevent  them  from  splitting  by 
the  heat  of  the  sun.  It  is  also  employed  in  small  vessels,  to 
wet  the  sails,  to  render  them  more  efficacious  in  light  breexes: 
this  operation  is  sometime*  performed  in  large  ships  by  means 
of  the  fire-engine. 

SKELETON,  all  the  bones  of  a dead  animal,  dried,  cleansed, 
and  disposed  in  their  natural  situation. 

SKIDS,  or  Skf.hds.  long  compassing  pieces  of  limber,  formed 
to  answer  the  vertical  curve  of  a ship's  side.  They  are  notched 
below,  so  as  to  fit  closely  upon  the  wales,  and  extend  from  the 
main* wale  to  the  gunnel,  being  strongly  nailed  to  tbe  side. 
Theit  use  is  to  preserve  the  plank  of  the  side  when  any  weighty 
body  is  hoisted  or  lowered  against  it. 

SKIFF,  a small  light  boat,  resembling  a yawl ; also  a wherry 
without  masts  or  sails,  usual! t employed  to  pass  a river. 

SKIM  Cot’Lri  R,  in  Agriculture,  a’  sort  of  coulter  invented 
by  Mr.  Ducket,  for  paring  olf  the  surface  of  coarse  grass  nr 
other  lands,  and  placing  it  in  the  bottom  of  the  furrow,  so  us  to 
be  fully  covered  and  secured.  This  coulter  is  connected  with 
the  plcugh  that  (urns  the  furrow'. 

Skim  Milk,  that  sort  of  milk  which  is  left  after  the  cream  has 
been  taken  rdf  its  surface. 

Skim  Mill*  Chess e.  an  inferior  kind  of  cheese  made  from  skim- 
med milk. 

SKIN,  in  Anatomy.  a large  thick  membrane  spread  over  the 
whole  body,  serving  ms  an  external  organ  of  feeling,  and  as  an 
ornament  and  covering  to  the  pints  beneath. 

Ski*,  in  ruial  economy,  is  the  hide  of  any  animal,  and  is 
applied  to  numerous  purposes  besides  its  principal  one,  that 
of  being  made  into  •either. 

SKIRMISH,  in  War,  an  irregular  kind  of  combat  between 


small  parties  in  sight  of  their  respective  armiej.  These  com* 
buiants  arc  sometimes  directed  thus  to  advance,  and  commence 
an  encounter,  in  order  to  bring  on  a general  engagement. 

SKI  LL,  that  part  of  tbe  bead  which  forms  its  great  bony 
cavity. 

SKY,  the  blue  expanse  with  which  the  globe  is  encircled. 
Tho  azure  colour  of  tbe  sky  Sir  Isaac  Newton  attributes  to 
vapours  beginning  to  condense  therein,  which  have  consistence 
enough  to  reflect  the  more  violcut  rays,  but  not  enough  to  reflect 
the  less  rcflexible  ones. 

Sky  Scrapers,  small  triangular  sails,  sometimes  set  above 
the  royals;  they  arc,  however,  very  rarely  used. 

SLA  It.  an  outside  sappy  plank  or  board  sawed  off  from  tbe 
sides  of  a limber  tree  : the  word  is  also  used  for  a (1st  piece  of 
marble. 

Slab  Lines,  rmall  cords  passiug  up  behind  a ship’s  main-sail 
or  fore-sail,  and  being  reeved  through  blocks  attached  to  the 
lower  pan  of  the  yard,  are  thence  transmitted  each  in  two 
branches  to  the  foot  of  the  sail,  where  they  are  fastened.  They 
arc  used  to  truss  up  the  sail,  hut  more  particularly  for  the  con- 
venience of  the  steersman,  that  lie  may  look  forward  beneath  it. 

SLACK  or  a Rove,  that  part  which  hangs  loose,  as  having 
no  strain  or  stress  upon  it.  Slack  Rigging,  implies  that  the 
shrouds,  stays,  &c.  are  not  so  firmly  extended  as  they  ought  to 
be.  Slack  in  Stags,  signifies  slow  in  goiug  about.  Slack  Water,  tho 
intervals  between  the  flux  and  reflux  of  the  tide, or  that  time 
during  win.  h the  water  apparently  remains  in  a state  of  rest. 

SLAG,  denotes  vitrified  cinders.  In  some  places  it  is  used 
in  buildings,  and  in  repairing  roads. 

SLAKE,  the  saturating  of  quicklime  with  water,  or  oilier 
mois|ure. 

SLAKED  Lime,  such  as  is  reduced  to  a slate  of  powder  by 
tbe  action  of  water  upon  it.  or  the  hydrate  of  lime.  In  this 
case  the  liute  is  eumbiued  with  about  one-third  of  it*  weight  of 
water. 

SLAKEN,  in  Metallurgy,  a term  used  by  smelters  to  ex- 
press a spongy  si'iui vitrified  substance,  which  they  mix  with 
ores  of  metal  to  prevent  their  fusion.  It  is  the  scoria,  or  scum, 
separated  from  the  surface  of  a former  fusion  of  metals, 

SLAM,  the  refuse  of  alum  works,  which  is  used  as  a manure, 
mixed  with  sea-weed  and  lime,  in  Yorkshire. 

SLAP-DASH,  in  Building,  prnvinrially  roogh  casting,  ft  is 
a composition  of  lime  and  coarse  sand  reduced  to  a liquid  slate, 
and  applied  to  the  exterior  of  walls,  as  a coating  that  is  both 
preservative  and  ornamental. 

SLATCH,  the  period  of  a transitory  breeze,  or  the  length  of 
its  deration. 

SLATE,  a well-known,  neat,  convenient,  and  durable  material 
for  the  covering  of  the  roof*  of  buildings.  There  are  great  va- 
rieties of  this  substance,  and  it  likewise  differs  very  greatly  in 
its  qualities  aud  colours.  In  some  places  it  is  found  in  thick 
lamina,  or  flakes,  while  in  others  it  is  tbin  and  light.  The  co- 
lours are  white,  brown,  and  blue.  It  is  so  durable  in  some 
cases  as  to  have  been  known  to  continue  sound  aud  good  for 
centuries. 

SLAVES  and  Slaveky.  Slavery,  in  its  proper  and  detest- 
able  signification,  is  a system  which  give*  to  the  master  an  ab- 
solute power  over  the  destiny  and  life  of  the  slave.  By  the 
laws  of  England,  anti  the  uncorruptcd  feelings  of  Englishmen, 
it  i*  held  in  ihc  utmost  abhorrence;  nor  is  it  suffered  to  pollute 
our  atmosphere  nr  soil.  The  instant  a slave  puts  his  foot  on 
British  ground,  the  law*  lake  hint  under  their  protection,  and 
he  i*  declared  free.  Yet,  unhappily,  it  still  continues  iri  our 
West  India  islands.  In  the  disgrace  of  the  British  name;  and 
in  othrr  countries,  to  the  lasting  reproach  and  dishonour  ol 
human  nature. 

SLEAZY  Holland,  a alight  Holland,  thus  called  bemuse 
made  in  Silesia,  in  Germany.  Tho  texture  being  lliio.  all 
slight,  ill-woven  Hollands  havo  obtained  the  namo  of  sleasv. 

SLEDGE,  a kind  of  carriage  without  wheels,  for  tbe  convey- 
ance of  very  weighty  things,  as  huge  stones,  8tc* 

SLEEP,  in  Physiology,  the  greater  or  less  suspension  of  the 
fund  ion*  of  sensation  and  volition.  The  phenomenon  of  sleep 
has  given  rise  to  many  curious  speculations,  inquiries,  and 
theories;  but  its  real  nature  is  better  known  from  fact  aud 
experience,  than  from  any  philosophical  investigations* 
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SLEEPERS,  in  a Ship,  limbers  lying  before  and  aft,  in  the 
bottom  of  the  ship,  as  the  rung-heads  do;  the  lowermost  of 
them  is  bolted  to  the  rung-bends,  and  the  uppermost  to  the 
futtocks  and  rungs. 

Sleepers,  a name  given  to  some  animals  that  sleep  during 
the  winter,  such  as  bears,  marmots,  dormice,  bats,  hedge- 
hogs, &c. 

Sleepers,  in  the  glass  manufactories,  are  large  iron  bars 
crossing  the  smaller  ones,  and  hindering  the  passage  of  the 
coals,  but  leaving  room  for  the  ashes  to  descend. 

Sleepers,  among  Carpenters,  arc  pieces  of  wood  to  support 
joists,  also  a name  formerly  given  by  shipwrights  to  the  thick 
stuff  placed  longitudinally  in  a ship's  hold,  opposite  to  the 
several  scarfs  of  the  limbers,  but  now  generally  applied  to  the 
knees  which  connect  the  transoms  to  the  after  timbers  on  the 
ship's  quarter.  They  are  particularly  used  in  Greenland  ships, 
to  strengthen  the  bow  and  stern-frame,  to  enable  them  to  resist 
the  shocks  of  the  ice. 

SLICH,  the  ore  of  any  metal,  particularly  of  gold,  when  it 
has  been  pounded  and  prepared  for  further  working. 

SLIDE  -BUTT,  in  Agricultnre,  a sort  of  sledge  in  the  form 
of  a strong  oblong  box.  shod  underneath  with  thick  pieces  of 
timber.  It  is  chiefly  used  for  drawing  manure  from  place  to 
place,  but  chiefly  in  Acids.  It  will  contain  about  three  wheel- 
barrows'full.  Sometimes  the  butt  has  wheels,  and  w hen  this 
is  the  case  it  is  called  gurry. 

SLIDING,  in  Mechanics,  is  when  the  same  point  of  a body, 
mnving  along  a surface,  describes  a line  without  revolving. 

SLIME,  a soft  muddy  substance  left  by  tides  and  other 
waters,  in  different  places,  which,  mixed  with  other  materials, 
become  an  useful  manure. 

SLING,  an  instrument  serving  for  casting  stones  with  great 
violence.  The  inhabitants  of  the  Balearic  islands  were  famous 
in  antiqaity  for  the  dexterous  management  of  the  sling ; it  is 
said  they  bore  three  kinds  of  slinks,  some  longer,  others  shorter, 
which  they  used  according  as  their  enemies  were  nearer  or  more 
remote.  It  is  added  that  the  first  served  them  for  a head. bind, 
the  second  for  a girdle,  and  that  a third  they  constantly  carried 
with  them  in  hand. 

SLINGING,  is  ased  variously  at  sea,  but  chiefly  fur  the 
hoisting  up  casks,  or  other  heavy  things,  with  slings. 

SLINGS,  a rope  fitted  to  encircle  a cask,  jar,  bale,  or  case, 
and  suspend  it  while  hoisting  and  lowering.  Of  these  there  are 
various  sorts,  according  to  the  weight  or  figure  of  the  object  to 
which  they  arc  applied.  Slings  of  a Yard,  ropes  fixed  round  its 
middle,  and  serving  to  snsprud  it  fur  the  greater  ease  of  work- 
ing, or  for  security  in  an  engagement ; in  the  latter  case  they 
..usually  add  iron  chains  to  the  slings  of  the  lower  yards.  This 
term  also  implies  the  middle,  or  that  p irt  of  the  yard  on  « bich 
the  slings  are  placed.  tioat-Slings,  stiong  topes,  furnished 
with  honks  and  iron  thimbles,  whereby  to  hook  the  tackles,  in 
order  to  hoist  the  boats  in  or  out  of  the  ship,  the  books  of  the 
slings  being  applied  to  ring-bolts  Axed  in  the  keel  and  extremi- 
ties of  the  boat.  Hutt-Slings,  arc  those  used  in  hiding  and  deli- 
vering ships,  and  are  nearly  in  the  form  of  a pair  of  spectacles. 

SLIP,  a place  lying  with  a gradual  descent  mi  the  banks  of 
a river,  or  harbour,  convenient  fur  ship-building. 

Sk>ft  Slip.  Morton  t Patent  far  H idling  Krnr/i  on!  of  tic 
Water  far  Ntpairt , Jpc. — A carnage  is  Conatiucted.  as  repre- 
sented in  the  plan,  p.  U4 1.  with  truck- wheel*  to  run  upon  the  iron 
railways  of  the  inclined  plane,  these  truck- w heels  Inn  ing  flanges 
to  guide  them.  Blocks  arc  laid  upon  the  keel-beam  of  the 
carriage,  to  a sufficient  height,  so  that  the  keel  of  the  vessi-l 
clears  the  ends  of  the  cross  pieces:  and  each  block  embraces 
four  trucks— two  on  each  side  of  the  beam.  The  blocks  which 
slide  npon  the  cross  | ieces,  arc  made  up  to  correspond  to  the 
rising  of  the  vessel’*  bottom.  These  blocks  are  run  out  to  the 
extremity  of  the  cross  pieces,  and  their  roprs,  crossing  the  car- 
riage, are  reeved  through  a sheave  attached  to  the  opposite 
cross  piece,  up  to  the  top  of  the  rope  rod.  The  shores  (if  any 
arc  necessary)  arc  put  into  their  places,  turn  upon  a joint  at 
their  hrel,  and  arc  secured  (while  the  vessel  is  floating  on.) 
from  falling  outwards  by  n small  chain.  The  catriage,  thus 

K repared,  is  lei  down  the  inclined  plane  generally  at  low  water, 
ut  if  found  expedient,  into  the  water,  (as  the  weight  of  the 
metal  attached  thereto  keeps  it  dowu  in  its  p’aco,)  sufficiently 


I far  to  allow  the  vessel  to  float  npon  it.  The  chain-purchase  it 
attached  to  the  carriage : and  a water-stair  is  placed  at  the 
forc-cnd  of  the  kccl-bcaui,  to  mark  the  depth  of  water,  and  he  a 
guide  in  floating  the  vessel  on.  The  vessel  is  brought  to  the 
end  of  the  carriage,  and  hauled  over  it,  (having  bow  and  quarter 
lines  to  steady  her,)  till  her  fore-foot,  or  advanced  part  of  the 
keel,  takes  the  blocks  between  the  fore-foot  guides.  The  ends 
off  the  sliding  block-ropes  are  now  taken  from  the  rods  ur» 
hoard,  but  kept  slack  ; she  is  still  hauled  forward  as  the  water 
flows,  until  the  keel  takes  the  blocks  at  the  contracted  part  of 
the  guides,  which  arc  just  wide  enough  to  receive  it.  Being 
still  afloat  ahaft,  having  been  previously  so  trimmed.)  the  vessel 
is  then  adjusted  over  the  blocks  abaft  by  the  water  line.  When 
the  iron  guides  are  hauled  up,  they  will  confine  her  to  settle 
down  truly.  By  heaving  the  parchasc,  she  will  soon  take  tho 
blocks  abaft,  which  is  observed  by  the  water-mark  left  on  her 
bottom  ; she  is  trimmed  upright,  and  the  foremost  bilge,  or 
sliding. blocks,  hauled  in  tight.  As  she  rises  out  of  the  water, 
each  succeeding  block  is  hauled  in,  but  not  till  the  weight  of 
the  vessel  has  settled  well  on  her  keel.  The  sliding-blocks  aro 
prevented  from  springing  back,  by  their  palls  falling  into  their 
racks;  the  shores  are  brought  to  her  sides,  and  cleared.  When 
thus  scrurrd.  she  is  hauled  up  the  inclined  plane,  at  the  rale  of 
from  2J  to  6 feet  per  minute,  by  six  men  to  every  hundred  tons. 
Being  hauled  up,  she  is  shored  from  the  ground  ; the  kcct-bcam 
is  secured  from  moving;  and  the  sliding-blocks,  with  their 
cross  pieces,  are  in  a few  minutes  removed,  when  the  vessel  is 
ready  to  be  repaired.  The  blocks  being  relieved  of  the  vessel 
in  the  usual  manner,  the  keel  beam,  with  the  after  cross  beam, 
will  run  from  under  her.  The  carriage  is  again  put  together, 
and  another  vessel  can  be  hauled  up  astern  of  the  former.  When 
a vessel  is  to  be  launched,  the  cross  pieces,  with  their  block*, 
are  put  under  her,  and  instantly  let  into  the  water  | or,  to 
launch  and  haul  up  vessels  the  same  tide,  temporary  blocks  are 
put  under  the  bottom  of  the  vessel  to  be  launched  upon  the 
cross  pieces,  instead  of  the  sliding  blocks,  which  are  prepared 
as  before,  to  suit  the  bottom  of  the  vessel  to  be  taken  up ; the 
vessel  is  launched  ; when  she,  and  the  temporary  blocks  which 
steadied  her,  float  from  tho  carriage,  and  the  other  vessel  is 
taken  oil.  and  hauled  up  as  formerly. 

A (irantitges  of  this  Invention.—  1st.  The  vessel  being  above 
ground,  the  air  has  a free  circulation  to  her  bottom,  thereby 
requiring  no  firing ; the  men  work  with  much  more  comfort,  of 
course  quicker,  and  in  winter,  particularly,  they  have  light  bet- 
ter and  much  longer,  than  within  the  w alls  of  a dry  dock  ; con- 
siderable time  is  also  saved  in  carrying  and  removing  the  ma 
tcrials  for  repairing  the  vessel. 

2nd.  Such  is  the  facility  of  its  operation,  that  ships  can  be 
hauled  up.  inspected,  and  even  get  a trifling  repair,  and  be 
launched  the  same  tide  ; and  the  process  of  repairing  one  ves- 
sel rs  never  interrupted  by  hauling  on  another,  as  is  the  case  in 
dry  docks,  from  the  necessity  of  letting  in  the  water. 

3d.  The  vessel  is  hauled  up  the  inclined  plane  at  the  rate  of 
21  to  five  feet  per  minute,  by  six  men  to  every  hundred  tons  ; 
so  that  tho  expense  of  hnuirng  up  and  launching  a vessel  from 
200  to  300  tons,  does  not  rxeeed  thirty  shillings  4th.  A slip 
can  be  constructed  at  about  one-tenth  the  expense  of  a dry 
dock,  and  be  laid  down  in  situations  where  it  is  impossible  to 
have  a dock  built. 

4th.  There  is  no  previogs  preparation,  or  fitting  bilge-wajs, 
uceessary. 

The  chain  of  the  mechanical  power  is  attached  solely  to  the 
carriage  on  which  the  vessel  is  floated  ; therefore  the  vessel  is 
exposed  to  no  strain.  The  whole  apparatus  can  be  removed 
from  one  place  to  another,  and  be  carried  on  ship-board. 

Description  oft  he  Drawings,—  A,  A,  A,  A,  side  beam*  ofthe  car- 
riage. with  trucks  or  rollers  beneath,  at  each  cross  piece ; U B, 
U,  II.  sideway  ; c.  e,  e,  C,  c,  C,  c,  cross  pieces;  e \ c\  cross-pieces, 
which  racks;  c"**,  aftermost  cross  pieces;  h,  b,  braces,  y,  y, 
iron  guides;  b‘,  V,  oblique  braces;  g\g\  guide*  to  receive  the 
fore-foot  of  the  vessel;  t,i,<,M.f.i,r,f,r,  sliding  blocks;  r, 
sliding-block  rope  ; /.  s',  shore  ; r ',  r*%  rope  for  hauling  guide  nr 
crutch.  M,  midway,  with  rack  ; N,  N.  main  or  keel  beam  of  tb*‘ 
carriage;  P,  purchase;  W,  wheel  or  pinion,  capstan,  or  other 
purchase  ; S,  large  stones ; C.  chain  ; K,  keel  of  tho  vessel ; l*. 
guide  for  the  after-part  ofthe  keel ; p,  rack-pill ; R,  II,  inclined 
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plane,  road,  or  platform,  laid  nearly  with  (he  same  slope  as  tho 


At  Stoheross,  a little  below  the  new  Quay  on  the  Clyde,  at 
Glascow,  there  is  a slip  on  Morton's  principle,  but  differing  a 
li i tic*  in  the  application.  The  vessel  is  there  made  to  rest  on 
the  bilge,  or  under  part  of  the  bottom,  instead  of  the  keel,  as  in 
the  above  plan;  by  this  means  she  requires  less  water  to  raise 
her  on  tire  carriage,  ns  the  groove  between  the  iron  rail. ways 
admits  the  keel,  and  allows  it  to  move  up  and  down  freely, 
« ithunl  requiring  any  support.  The  carriage  consists  of  two 
separate  beams  rearing  on  the  rail-ways,  without  any  inter, 
mediate  keel-beam  or  cross  pieces  to  connect  them  ; to  the 
•mis  of  both  arc  attached  two  connected  series  of  iron  rods, 
and  two  chain*  by  which  they  arc  drawn  up  theinclincd  plane. 

BLH’8,  in  Gardening,  such  portions  of  plants  as  arc  slipped 
oft  from  their  parent  stems  for  planting  out  as  sets. 

S LOATH,  or  Sloth,  the  name  of  an  animal  remarkable  tor 
the  slowness  of  its  motion,  whence  its  appellation.  Of  this 
animal  there  ore  three  species.  It  is  about  tho  size  of  a fex, 
and  ir«  a native  of  South  America,  and  of  Ceylon  in  India.  It 
re  jnires  three  or  four  day*  to  ascend  a tree  and  descend  from 
it  : nod  on  level  ground,  about  fifty  paces  is  a day’s  journey: 
its  food  is  fiuit,  mid  the  leaves  of  trees. 

SLOB.  Prvntu  Sylertt ri$,  the  English  name  for  the  wild  plum. 
The  juice  expressed  from  this  fruit  while  unripe,  and  inspis- 
sated by  a gentle  heat  to  dryness,  is  called  German  acacia.  The 
Lark  both  of  the  brandies  and  roots,  in  intermittent  fevers,  is 
*ni<l  to  be  little  inferior  to  the  Peruvian  bark.  The  flowers  made 
into  a syrup  and  sweetened  with  sugar,  is  a good  purgative  for 
children.  Tea  is  frequently  adulterated  with  the  leaves, 

SLOOP,  in  Naval  affairs,  a small  vessel  furnished  with  one 
matt,  the  main  sail  of  which  is  attached  to  a gaff  above,  to  the 
mast  on  ils  foremost  edge,  and  to  a boom  below  ; it  differs  from 
a cutter  by  having  n fixed  steering  bow-sprit,  and  a jib-stay  ; 
the  Rails  also  are  less  in  proportion  to  the  rixe  of  the  vessel. 
Sloops  of  war  are  vessels  commanded  by  officers  of  n middle 
rank  between  n lieutenant  and  a post-captain  ; these  nre  styled 
masters  and  commanders.  They  carry  from  ten  to  eighteen 
guns,  and  are  variously  rigged,  as  ships,  brigs,  schooners,  and 
sometimes  cutlers. 

SLOPS,  a name  given  ti  clothes  for  seamen. 

SLOW  WORM,  a species  of  innoxious  serpent,  sometimes 
railed  the  blind  u or/n,  nnl  sometimes  the  deaf  adder. 


SU'G,  in  Gardening,  a destructive  kind  of  stiait.  rating  off 
the  leaves  and  buds  of  lender  plants.  There  are  various  kinds . 
but  all  are  highly  mischievous  to  the  gardener  and  farmer. 

SLUICE,  in  Hydraulics,  a frame  of  timber,  stone,  earth,  &e. 
serv  ing  to  retain  and  raise  the  water  of  the  sea,  a river,  Ac.  anti 
on  occasion  to  let  it  pass. 

Sli'ick,  Nllf  Ac  ting.  for  Mi  fit,  or  an  Hydraulic  Appa- 
ratus, for  regulating  the  Supply  of  Water  to  Millt,  by  Mr.  Hubert 
Them,  of  Hut /may  MU l*.  hear  Glatgov* — The  drawings,  in  the 
Plate,  exhibit  unless  than  five  distinct  and  separate  operations  ; 
that  is.  each  figure  in  the  drawing  is  a complete  apparatus  of  it- 
self,  applicable  to  different  purposes,  or  under  diitcreut  circum- 
stances, from  any  of  the  other  dewing*.  The  appai  an  I us,  fig.  10. 
which,  on  account  of  the  variety  of  operations  it  bar  to  perform, 
appears  more  complicated  than  any  of  the  others,  is,  notwith- 
standing, very  simple  when  executed  on  a large  scale.  The 
advantages  derived  from  the  adoption  of  these  inventions  are 
many  ; as  they  relieve  us  from  all  anxiety  and  care  respecting 
the  waste  of  water,  and  the  damages  done  to  banks  and  other 
grounds  by  its  overflow;  and  the  exact  quantity  of  water  re- 
quired by  the  works  is  always  sent  down,  and  no  more;  two 
steam-engines  of  thirty-horse  power  have  been  superseded  at 
Edinburgh  bv  their  adoption;  the  yearly  saving  thereby  is 
above  six  hundred  pounds  sterling. 

Explanation  of  lAe  Plate . — The  lever  sluiec,  flg.  I.  This  sluice, 
when  placed  on  a reservoir  that  supplies  any  canal,  mill,  or 
other  work,  with  water,  (where  the  aqueduct  between  the 
reservoir  and  such  work  ia  on  a level,)  will  always  open  of  its 
own  accord,  and  let  down  the  quantity  of  water  wanted  by  such 
work,  and  no  more ; that  is,  when  water  is  wanted  it  will  open, 
and  w hen  not  wanted  it  will  shut ; so  that  it  not  ooly  supersedes 
the  water-man.  but  saves  a great  deal  of  water.  A B,  a tunnel 
through  which  the  water  passes  front  the  dam  to  C D,  the  aque- 
duct that  carries  the  water  to  the  mills.  R,  a float  that  rise* 
and  falls  with  the  water  in  the  aqueduct.  F,  an  aperture  in  the 
mouth  of  the  tunnel.  G,  the  self-acting  sluice  that  opens  and 
shuts  aperture  F.  H 1,  a lever  which  turns  upon  fulcrum  K, 
and  is  connected  at  one  end  wish  sluice  G.  and  at  the  other 
with  float  E.  The  sluice  G is  horc  represented  open,  as  when 
the  mills  are  going,  but  when  the  sluice  is  shut  that  lets  the 
.vatrr  on  the  mil!  wheel,  the  water  in  the  aqueduct  rises,  and 
with  it  float  E,  which  raises  the  end  I,  and  lowers  the  end  H of 
the  lever  H I,  and  shuts  sluice  G.  When  the  water  is  again 
let  upon  the  wheel,  the  surface  of  the  aqueduct  falls,  and  with 
it  the  float,  which  opens  sluice  G as  before.  Upon  the  lever 
II I there  is  another  small  lever  LM,  which  turns  upon  fulcrum 
M,  ami  has  Uw  weight  N suspended  to  the  other  end  L.  In  tho 
ordinary  working  of  the  apparatus  this  lever  is  quite  stationary, 
and  produces  no  effect  whatever;  but  daring  floods,  the  aque- 
duct is  sw  elled  by  streams  that  run  into  it  between  the  reservoir 
and  the  mills,  and  when  this  happens  when  the  mills  are  not  at 
work,  tho  water,  by  pressing  up  one  end  of  the  lever  when  the 
other  canuot  get  down,  would  strain  or  break  the  apparatus, 
llut,  in  such  cases,  the  extra  pressure  raises  the  small  lever, 
which  lakes  all  strain  off  the  other  parts ; that  is,  the  weight  M 
requires  more  force  to  lift  it  than  is  required  to  shut  the  sluice ; 
and  therefore  will  not  move  till  that  takes  place:  but  when  the 
extra  strain  is  continued  alter  tho  sluice  is  shut,  the  lever  and 
weight  then  rise  with  the  float.  The  dimensions  of  the  float  arc 
nineteen  feet  square  by  seven  inches  deep;  the  lever  is  twenty- 
seven  feet  long,  being  twice  the  length  between  the  fuleruraaud 
the  sluice,  that  it  is  between  the  fulcrum  and  the  float.  The 
sluice  is  three  feel  three  inches  long,  and  fifteen  inches  deep ; 
but  it  requires  to  be  raised  only  seven  inches  (when  the  water 
in  front  is  three  feet  high)  to  pass  as  much  water  as  gives  a 
power  of  forty  horses  to  a water  wheel,  the  fall  there  being 
twenty  feet  To  determine  the  proper  dimension*  of  the  float 
and  relative  length*  of  the  ends  of  the  lever,  it  was  necessary 
to  ascertain  how  far  tho  sluice  required  to  ho  raised,  to  pass 
the  quantity  of  w ater  wanted  ; and  also  how  far  tbo  water  In 
the  aqueduct  might  bo  raised  st  ove  the  height  required  to 
supply  the  works:  the  first  wns  found  to  bo  seven  incite*,  and 
the  la*t  only  four  inches.  The  end  of  the  lever  connected  with 

• From  the  Trsnsaniinna  of  (he  Society  of  Art*,  &e.  voh  si  — The 
Society  prevented  their  Urge  Silver  Medal  to  Mr.  Thom  for  this  comma 
■iettivii. 
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ihc  floit  was  made,  therefore,  only  half  the  length  of  the  end  > 
connected  with  the  sluice  ; and  the  float  wa*  made  of  snch  di-  ; 
mensions.  that,  when  sunk  half  an  inch  in  water,  the  weight  of  | 
water  thereby  displaced  was  equal  to  twice  the  weight  required  i 
to  shut  the  sluice  with  an  equal  lever.  When,  therefore,  the 
water  in  the  aqueduct  rise*  upon  the  tlnat  half  an  inch  higher 
limn  it  sinks  hv  its  own  weight,  the  sluice  begins  to  move ; and 
by  the  time  the  water  rises  other  three  and  a half  inches,  the 
sluice  is  of  course  seven  inches  dow  n,  or  shut.  Tills  apparatus 
has  now  been  working  at  Ilothesay  live  years. 

The  water  sluice,  lig.  ‘2.  This  sluice,  when  placed  upon  any 
river,  canal,  reservoir,  or  collection  of  water,  prevents  the 
w ater  within  from  rising  above  the  height  we  choose  to  assign 
to  it;  fur  whenever  it  rises  to  that  height,  the  sluice  opens,  and 
passes  the  extra  water;  and  whenever  that  extra  water  is 
passed,  it  shuts  again;  so  that  whilst  it  saves  the  banks  at  all 
times  from  damage  by  overllow,  it  never  wastes  any  water  we 
wish  to  retain.  A 11  part  of  a canal,  river,  stream,  or  collection 
of  water,  C D high  water  mark,  or  the  greatest  height  to  ‘ 
which  the  water  is  allowed  to  rise.  KF  a sluice,  or  folding- 
dam,  which  turns  on  pivots  at  F.  G a hollow  cylinder,  having  j 
a small  aperture  in  its  bottom,  from  which  proceeds  the  pipe 
III.  K mini  her  cylinder,  water-proof,  that  motes  up  and 
dow  n within  the  former  cy  linder.  L a pulley,  over  which  passes 
a chain  attached  to  the  sluice  nod  to  the  cylinder  K.  When 
the  water  in  the  canal  or  river  rises  to  the  line  C D,  it  passes 
into  cylinder  G at  the  small  holes  M M,  and  this  lessens  the 
weight  of  cylinder  K so  much,  that  tho  pressure  of  the  water  in 
front  of  sluice  E F throws  it  open.  When  the  water  subsides, 
and  no  longer  runs  in  at  the  small  holes  in  cylinder  G,  that 
cylinder  is  emptied  by  the  small  pipe  H 1 at  its  bottom,  which 
is  always  open,  and  then  the  weight  of  cylinder  K shuts  the 
sluice  as  before.  An  apparatus  of  this  kind  was  first  erected  at 
Rothesay  in  1817.  The  dimensions  of  one  of  these  are,  K.  two 
feet  diameter  and  two  feet  deep,  over  all : weight  50 0/6s. 
G.  five  feet  ten  inches  deep  and  two  feet  one  inch  diameter 
inside.  E F,  four  feel  long  and  two  feet  deep,  but  the  cylin- 
ders arc  powerful  enough  to  wuik  the  sluice  six  inches  deeper. 
This  sluice  may  be  made  with  pivots  to  turn  At  the  top,  bottom, 
or  middle:  it  may  also  be  placed  at  the  surface  or  bottom  of 
the  water,  nr  any  intermediate  space,  or  right  below,  as  suits 
the  particular  case  ; the  cy  linders  may  also  be  placed  as  shewn 
in  fig.  l),  without  the  reservoir;  that  is.  on  the  outside,  or  be- 
hind the  dam  or  embankment,  by  having  a pipe  N N to  com- 
municate between  the  upper  pari  of  the  canal  or  reservoir  and 
the  cvlinder.  In  this  case,  the  chain  passes  over  two  pulleys, 
and  is  attached  to  an  arm  projecting  from  the  hark  of  the 
sluice.  By  adopting  this  principle,  a self-acting  dam  may  he 
raised  in  any  river  or  stream,  up  to  high-water  mark,  by  which 
means  a considerable  reservoir  will  be  obtained,  whilst  during 
floods  the  dam  will  fold  down,  and  no  new  ground  be  over- 
flowed. In  lawns  or  pleasure-grounds,  thruugh  which  streams 
or  rivulets  flow,  these  sluices  might  be  applied  to  advantage; 
for,  by  placing  one  on  the  bank  of  each  pond,  the  water  within 
would  always  be  kept  at  the  same  height.  Id  the  weather 
be  wet  or  dry;  and,  therefore,  flowers  und  shrubs  might  he 
planted  close  to  the  water’s  edge,  or  in  it,  as  best  suits  their 
respective  habits,  and  their  position  with  regard  to  water 
would  always  be  the  same. 

The  double-valve  sluice,  fig.  4.  This  sluice  answers  the  same 
end  ns  the  lever  sluice,  but  is  more  applicable  in  cases  where 
the  reservoir  is  deep,  and  the  embankment  consequently  large. 
It  also  answers  the  purpose  of  the  waster  sluice,  as  it  opens 
and  passes  the  extra  water,  whenever  it  rises  in  the  reservoir 
the  least  above  the  height  assigned,  and  of  course  supersede* 
a by-waste.  In  making  hydraulic  experiments,  this  sluice  will 
also  he  found  of  considerable  importance,  as,  by  kerping  the 
cistern  from  which  wc  draw  the  water  for  the  experiments 
always  exactly  nt  the  same  height,  it  will  not  only  save  intri- 
cate calculations,  but  make  the  result  on  the  whole  more  correct. 
A,  part  of  lire  tunnel  through  which  the  water  Hows  from  the 
reservoir  to  B C,  the  aqueduct  that  conveys  the  water  to  the 
mills.  D E a sluice  that  turns  upon  pivots  at  !>.  F G a hollow 
cylinder;  H another  cylinder,  water-proof,  of  rather  less  spe- 
cific gravity  than  water,  aud  which  moves  up  and  down  freely 
in  cylinder  F G : a choiu,  one  end  of  which  is  fixed  to  an  arm  , 
HO- 100. 


attached  to  sluice  D E,  ami  the  oilier  to  cylinder  II.  passes  over 
pulleys  1 and  k;  L a cistern  always  full  of  water,  being  sup- 
plied by  a spring;  GM  a pipe  that  communicates  between 
cistern  L and  cylinder  FG;  SU  the  required  level  of  the  water 
in  aqueduct  11 C;  I*  a fioat  which  rises  and  falls  with  the 
water  in  aqueduct  11  C ; attached  to  this  float  is  a spindle  car- 
rying two  valves,  which  by  the  descent  of  the  float  close  the 
aperture  in  the  lower  end  of  pipe  \l,  and  open  the  communi- 
cation between  M mid  the  cistern  L.  When  the  fioat  P,  and 
consequently  the  attached  valves,  rise,  indicating  a sufficiency 
of  water  in  11(1,  the  water  escapes  from  the  cy  linder  F U,  be- 
cause the  lower  aperture  in  M is  opened,  and  the  upper,  which 
communicates  immediately  with  the  cistern  L,  is  closed;  as 
shewn  on  a larger  scale,  lig.  0.  The  sluice  I)  E,  fig.  4,  is  repre- 
sented shut,  cylinder  F G empty,  cylinder  H at  the  bottom  of 
FG,  and  the  water  in  the  aqueduct  at  its  greatest  height.  Sup- 
pose now.  water  to  he  drawn  from  the  aqueduct  for  any  purpose, 
the  float  P will  fall  with  the  water,  and  with  it  the  valves.  The 
water  now  flowing  into  F (5  from  L will  he  retained  ; I!  will  he 
deprived  of  its  weight,  and  consequently  of  its  action  on  sluice 
I)  E,  which  will  then  yield  to  tlic  pressure  of  ihc  water  in  the 
reservoir,  and  pass  tho  requisite  quantity,  till  the  float  P rising 
to  its  former  level,  opens  the  lower  valve,  and  shuts  olf  the 
coiumnnicntion  between  L and  M ; Ihc  cylinder  F G then 
empties  itself,  and  the  weight  H closes  the  sluice.  In  order  to 
make  this  sluice  operate  also  ns  a waster  sluice,  a tube  is  made 
to  communicate  between  the  reservoir  and  cylinder  FG;  this 
tube,  which  must  necessarily  supply  water  to  FG  faster  than  it 
can  escape  by  the  valve  in  the  lower  end  of  M.  enters  tho  reser- 
voir at  the  height  to  which  we  wish  to  limit  the  rise  of  the  water, 
and  whenever  it  rises  so  as  to  flow  into  this  tube,  the  cylinder 
FG  is  filled,  and  the  sluice  DE  opens,  and  passes  the  extra 
water  so  long  us  the  supply  continues  through  the  tube  to  tho 
cylinder  FG  ; when  that  ceases  by  the  subsiding  of  the  water 
in  the  reservoir  to  its  limited  height,  the  sluice  DE  shuts  as 
before.  The  axis  of  motion  of  this  sluice,  instead  of  being 
placed  at  the  top,  may  be  placed  a little  above  its  centre  of 
pressure,  ns  shewn  in  lig.  7.  In  tliis  case,  the  whole  of  the 
operations  before  described  will  he  reversed:  the  weight  of 
cylinder  II  will  tend  to  open  the  sluice,  and  the  pressure  of 
water  in  the  reservoir  to  shut  it;  the  rise  of  the  float  P,  instead 
of  opening  the  lower  aperture  of  M,  will  close  it,  aud  open  the 
communication  with  the  cistern  l<.  as  shewn  in  fig.  8,  the  con- 
sequence will  be,  that  the  cylinder  II  will  be  deprived  of  its 
weight,  and  the  sluice  will  hr  closed  by  the  pressure  of  tho 
water  in  the  reservoir.  In  this  case,  the  axis  of  motion  is 
placed  just  so  far  above  its  centre  of  pressure  as  to  allow  the 
extra  pressure  below  to  overcome  the  friction,  and  shut  the 
sluice  when  cylinder  II  is  limited:  this  cylinder  need  only  be 
heavy  enough  to  overcome  twice  the  friction,  in  order  to  open 
the  sluice  when  the  water  is  drawn  from  cylinder  I'G;  I have 
found  the  friction  in  this  case  to  he  less  than  one-fiftieth  of  the 
weight  of  the  column  of  water  pressing  upon  the  sluice;  bat  to 
guard  against  contingencies,  the  machine  is  made  powerful 
enough  to  act,  although  the  friction  were  to  become  one-tenth, 
which  from  the  nature  of  things  Is  more  than  it  can  ever  be. 
An  apparatus  on  this  construction  was  erected  at  Rothesay,  in 
I8lf>,  and  has  been  in  constant  use  ever  since. 

The  single-valve  sluice,  fig.  i).  The  construction  of  this  sluice 
is  nearly  the  same  a*  the  Inst,  only  it  is  applicable  in  cases 
where  the  reservoir  is  on  high  grounds  above  the  works  re- 
quiring the  water:  and  where,  of  course,  tho  water  passes 
down  a declivity.  A II  pari  of  the  tunnel  of  a reservoir  : C l>  a 
sluice  that  turns  upon  pivots  at  C ; E F the  rivulet  that  earrios 
the  water  from  the  reservoir  down  to  G II.  part  of  a level  ranal 
or  aqueduct.  I is  a hollow  cylinder;  K another  cylinder,  water- 
proof, of  rather  less  specific  grnvitv  than  water,  which  moves 
freely  up  and  down  within  cylinder  I;  L n pulley,  over  which 
passes  a chain  attached  at  one  end  to  the  sluice,  and  nt  the 
other  to  the  cylinder  K;  M,  n small  cistern  kept  always  full 
water,  either  by  u small  hole  below  the  sluice,  or  by  the  waste 
from  the  sluice;  a small  pipe  communicates  between  this  ids 
tern  And  the  upper  port  or  cylinder  I;  N O,  another  amali  pi[  c, 
communicating  under  ground  between  cylinder  I and  a valve  at 
the  lower  cud  of  O,  which  is  closed  by  ihc  descent  of  the  float 
P;  the  float  is  placed  within  a small  pool  of  wutcr  on  the  same 
II  II 


946 


SLU 


DICTIONARY  OF  MECHANICAL  SCIENCE. 


SLU 


level  as.  ami  communication  with,  the  canal.  The  water  in  the 
canal  is  represented  as  at  its  greatest  height,  the  valve  opened 
by  the  Dual  P,  the  cylinder  I empty,  because  the  valve  at  O 
passes  the  water  faster  than  it  is  supplied  from  the  cistern  M; 
the  cylinder  K is  consequently  at  the  bottom  of  I,  and  tlic  sluice 
is  closed.  When  the  surface  of  the  water  falls  in  the  canal,  the 
float  P falls  with  it,  the  valve  at  O is  closed,  the  cylinder  I is 
filled,  and  K floated,  the  sluice  CD  opens  by  the  pressure  in 
the  reservoir,  and  supplies  w ater  till  the  canal  GH  acquires  its 
proper  height.  The  mode  of  producing  this  effect  may  he 
varied,  as  in  the  last  instance,  by  hanging  the  sluice  on  pivots 
a little  above  the  centre  of  pressure,  so  that  it  shall  be  kept 
closed  by  the  weight  of  the  water  in  the  reservoir,  and  opened 
by  the  descent  of  cylinder  K;  the  valve  at  O will  then  require 
to  be  shut  by  the  ascent  of  the  float  P.  It  is  of  no  consequence, 
therefore,  in  regaid  to  regulating  the  supply  of  water,  how  far 
the  reservoir  is  from,  or  how  high  above,  the  level  of  the  works 
requiring  the  water,  save  that  the  length  of  the  pipe  N O must 
correspond  with  the  distance,  and  its  strength  with  the  height 
or  pressure  of  the  water ; it  is  necessary,  however,  that  the  bore 
of  this  pipe  should  be  small,  particularly  where  its  length  is 
considerable,  in  order  that  the  sluice  may  open  or  shut  in  a 
short  time  after  the  valve  at  O opens  or  shuts,  and  at  the  same 
lime  require  only  a small  supply  of  water  for  cistern  M,  as  that 
supply  must  always  flow,  whether  it  be  otherwise  needed  or  not. 
Suppose,  therefore,  the  opening  into  pipe  NO  from  I to  he  only 
half  an  inch  Imre,  and  that  the  valve  at  O is  shut,  it  is  evident 
when  that  pipe  is  empty,  that  the  sluirc  Cl)  will  not  open  (or 
shut,  if  being  on  pivots  placed  just  above  the  centre  of  pressure) 
till  both  the  pipe  NO  and  cylinder  I be  lilted;  and  that  the 
smaller  the  bore  of  that  pipe,  the  sooner  will  it  be  filled.  The 
time,  therefore,  that  sluice  CD  takes  to  open  (or  shut,  ns  the 
rase  may  lie)  after  the  valve  at  O shuts,  will  always  be  the 
same  that  the  pipe  NO  and  cylinder  1 take  to  fill;  and  to  make 
sluice  C D take  an  equal  time  to  shut  (or  open,  as  the  case 
may  be)  alter  the  valve  at  O opens,  the  aperture  of  that  valve 
must  be  such  as  to  take  an  equal  length  of  time  to  run  off  the 
water  to  the  huttmn  of  cylinder  I,  (while  the  water  is  slill  flow- 
ing from  cistern  M.)  as  'the  pipe  from  cistern  M takes  to  fill 
both  cylinder  I and  pipe  N O,  when  the  valve  at  O in  shut. 

The  chain  sluice.  This  apparatus  answ  ers  exactly  the  same 
purpose  as  the  last,  but  the  construction  is  somewhat  different ; 
that  difference  is  described  bv  dotted  lines  in  connexion  with 
the  last  figure,  of  which  let  all  the  parts  be  supposed  to  roraain 
except  the  pipe  from  the  cistern  M,  the  pipe  N O,  and  the  float 
P.  A,  pipe  m»  communicates  between  cistrrn  ]\1  and  llie  upper 
end  of  cylinder  n o,  from  the  lower  end  of  which  proceeds  n pipe 

f>  connected  with  the  bottom  of  cylinder  I;  an  aperture  in  the 
ower  extremity  of  no  is  supplied  with  a valve  opening  down- 
wards loaded  with  a weighty,  and  attached  to  a rod  suspended 
from  the  end  of  a lever  ri,  moving  on  a fulcrum  at  f;  a chain 
passing  round  two  pulleys  u and  r connects  the  other  end  of 
this  lever  with  a float  w,  of  suflicient  weight  to  overcome  the 
loaded  valve  q . To  apply  this  apparatus  where  the  sluice  is 
hung  on  pivots  just  above  the  centre  of  pressure,  no  change 
is  required  but  that  of  making  the  valve  q open  upwards.  This 
construction  may,  perhaps,  be  adopted  with  advantage  on  ac- 
count of  its  cheapness,  where  the  reservoir  is  very  near  the 
level  canal,  but  a considerable  height  above  it ; as  a brass 
wire  one-tenth  of  an  inch  diameter  will  l>c  strong  enough  far 
the  chain  vvbcro  the  distance  is  short,  it  having  in  any  case  little 
more  to  lift  than  twice  its  own  weight;  the  former  method  using 
the  pipe  NO  instead  of  the  chain,  seems  better  adapted  to  ge- 
neral purposes. 

The  double  weather  sluice,  fig.  10.  This  apparatus  is  de- 
signed for  what  aic  generally  called  compensation  reservoirs, 
where  we  are  only  allowed  to  retain  the  surplus  water  of  floods, 
the  rivulet  or  stream  being  allowed  to  flow  at  all  other  times 
the  same  as  if  no  reservoir  were  there.  The  usual  way  of  doing 
this,  which  may  be  understood  by  reference  to  fig.  6,  is  to  cut 
an  aquoduct,  AFB,  round  the  reservoir  C,  along  which  all  the 
water  of  the  stream  is  carried  past  the  reservoir,  except  during 
floods,  when  a part  runs  over  at  the  by-wash  F into  the  reser- 
voir. But  before  any  part  is  thus  allowed  to  run  over,  the 
proprietors  below  at  Z must  have  all  they  need ; and  then  the 
rise  that  sends  part  into  the  reservoir,  sends  also  more  down 


the  aqueduct;  this  additional  pait  sent  down  is  therefore  1 osL 
But  the  same  rains  that  swell  the  streams  above  the  reservoir, 
also  swell  the  streams  Gil  I and  K between  the  reservoir  and 
place  below  nt Z,  where  the  greatest  quantity  of  w ater  may  bo 
needed;  all  this  additional  water  from  the  streams  below,  is 
therefore  also  lost.  By  adopting  this  apparatus,  all  that  waste 
is  saved,  or  retained  in  the  reservoir;  so  that  whilst  the  pro- 
prietors below  have,  in  all  ordinary  times,  the  same  water  as  if 
no  reservoir  had  been  made,  we  retain  in  the  reservoir,  during 
floods,  all  the  water  not  thru  needed  below.  A is  a basin  of 
water,  behind  a reservoir,  iu  which  the  water  is  always  kept  at 
•he  same  level  l»y  the  apparatus,  fig.  4.  B,  one  of  a number  of 
sluices  of  the  same  kind  on  that  basin.  C,  a can,  open  at  the 
top,  and  having  a very  siimII  aperture  in  the  bottom;  a chain 
passes  over  pulley  D,  having  one  end  fixed  to  the  arm  E,  at- 
tached to  sluice  II.  and  the  other  to  ran  C.  F.  a weight  that 
keeps  the  sluirc  II  always  shut,  when  the  can  C is  empty  : when 
that  can  is  full  of  water,  it  lifts  the  weight  F.  and  opens  the 
sluice.  G II,  a section  of  that  port  of  the  rivulet  immediately 
before  it  falls  into  the  reservoir.  I K L.  a pipe,  which  commu- 
nicates between  the  rivulet  at  G II.  end  the  ran  C.  When  the 
water  in  the  rivulet  G II  is  so  low  only  as  tn  flow  through  aper- 
ture I,  then,  all  that  water  passing  down  pipe  I K L,  flows  out 
nt  M into  can  C.  which  being  thus  filled  with  water,  opens 
sluice  B.  and  passes  as  much  water  ns  1 lie  rivulet  then  brings 
into  the  reservoir.  But  when  the  rivulet  swells  so  as  to  flow* 
out  at  aperture  2,  then  the  opening  at  M not  being  able  to  pass 
the  whole,  the  water  rises  in  pipe  I K.  and  passes  along  pipe 
NOP,  and  falling  into  another  can,"  opens  a second  sluice, 
which,  with  the  first,  passes  as  much  water  as  the  rivulet  then 
brings  into  the  reservoir.  When  the  water  in  the  rivulet  rises 
so  as  to  How  out  at  aperture  3,  it  rises  also  in  I K,  and  passing 
along  pipe  Q RS.  flows  out  at  8 into  a third  can,  and  opens  a 
third  sluice ; and  tlirac  three  pass  as  much  water  as  the  rivulet 
then  brings,  Rnd  which  is  here  supposed  to  be  the  greatest 
quantity  wanted  at  the  place  Z,  fig.  5.  Suppose  now  ibe  flood 
should  still  continue  to  increase;  then  the  streams  and  surface 
water  between  the  reservoir  and  Z will  increase  the  rivulet  at 
Z,  as  well  as  the  higher  streams  increase  it  at  Gil;  hut  there 
was  previously  enough  of  water  at  Z:  when,  therefore,  the 
rivulet  rises  so  as  to  flow  out  at  aperture  4,  the  water  will  rise 
also  in  the  vertical  tubes  M,  P,  and  8,  which  arc  respectively 
surmounted  with  wide  hollow  cylinders,  T,  U,  and  V,  contain- 
ing the  water-pipe  floats  W,  X,  and  Y.  The  water  first  rises 
to  float  W,  which  it  lifts,  and  thereby  shuts  valve  L:  the  water 
in  can  C then  passes  out  at  the  small  opening  in  its  bottom, 
and  the  weight  F shuts  sluice  B,  which  stops  as  much  water  in 
the  reservoir  as  the  streams  below  have  increased.  When  the 
water  rises  in  the  rivulet  so  as  to  flow  out  at  aperture  5,  it  rises 
also  in  the  tubes  till  it  lift  float  X,  which  shuts  another  sluice. 
When  the  rivulet  rises  till  the  water  flows  out  at  aperture  6.  it 
raises  float  Y,  and  shuts  the  third  or  last  sluice,  the  flood  being 
now  supposed  so  great,  that  the  streams  below  the  reservoir 
arc  suflicient  for  the  supply  at  z.  When  the  streams  begin  to 
fall,  the  rivulet  at  G H will  also  fall,  and  when  the  water  ceases 
to  flow  into  aperture  6,  the  water  falls  so  far  in  the  lubes  as  to 
let  down  float  Y,  and  open  one  sluice;  when  it  censes  to  flow 
out  at  aperture  6,  the  float  X falls,  and  a second  sluirc  opens ; 
when  it  ceases  to  flow  out  at  aperture  4,  the  third  sluice  opens, 
which,  with  the  other  two,  passes  all  the  water  that  the  rivulet 
is  then  bringing  into  the  reservoir.  Should  the  rivulet  continue 
to  fall  so  as  not  to  flow  out  at  aperture  3,  then  the  ualer  ceases 
to  flow  along  QR,  and  one  sluice  shuts;  should  it  fall  below 
aperture  2,  the  water  also  ceases  to  flow  along  N (),  and  a se- 
cond sluice  shuts  ; should  the  rivulet  become  quite  dry,  then 
the  third  or  last  sluice  shuts.  Any  number  of  sluices  may  be 
used,  as  found  necessary:  and  in  this  way  the  same  quantity  of 
water  will  always  run  in  the  rivulet  at  Z.  as  if  no  reservoir  had 
been  placed  in  the  rivulet  above;  except  during  floods,  when 
all  the  water  not  needed  at  Z,  would  be  retained  in  that  reser- 
voir. Besides  the  immense  quantity  of  water  thus  gained 
during  floods,  the  expense  of  cutting  an  aqueduct  round  the 
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mrrvoir  is  also  saved,  nor  in  any  bj-wiMh  necessary,  as  the 
main  sluice  on  (lie  reset  voir  that  regulates  (he  height  of 
(lie  water  in  ihc  basin  A,  nets  also  as  a water-sluice  when 
necessary.  When  it  is  necessary  to  supply  any  fixed  quantity 
of  water  from  the  reservoir,  we  hare  only  to  make  an  aperture 
in  the  basin  of  the  proper  size,  and,  as  the  water  there  stands 
always  nt  the  same  height,  the  supply  will  always  be  the  same. 

The  single  weather  sluice,  fig.  II.  One  of  the  applications 
of  this  apparatus  is.  to  give,  at  all  limes,  an  equal  supply  of 
water  to  any  work,  situated  like  Z,  in  the  Inst  case,  where  the 
reservoir  is  at  a great  distance  from  the  work,  and  where  it 
might  be  inconvenient  or  expensive  to  lay  a pipe  between  them 
as  in  fig.  4.  The  description  of  the  last  figure  applies  also  to 
this,  only  when  the  can  C is  filled  with  water,  it  shuts  sluice 
II C,  instead  of  opening  it  as  in  that  figure.  In  very  dry 
weather,  when  all  the  streams  between  the  reservoir  and  the 
work  are  dried  up,  then  it  requires  all  the  sluices  at  thcYeser- 
voir  to  be  open,  to  ghe  the  necessary  supply  to  the  works,  but 
when  the  streams  begin  to  flow  a little,  one  sluice  at  the  reser- 
voir .shuts,  by  the  water  flowing  through  aperture  l into  ran  C; 
when  they  increase  still  further,  the  water  flow*  out  at  aperture 
*2.  and  along  pipe  NO,  and  shuts  a second  sluiee;  should  they 
still  increase  till  the  water  How  out  at  aperture  3,  the  third  or 
Inst  sluice  shuts,  the  streams  of  themselves  being  now  equal  to 
tbe  supply  required.  As  the  streams  again  fall  off,  the  sluices 
will  open,  one  after  another,  so  ns  to  keep  the  snpply  of  water 
at  the  work  always  equal-  It  is  necessary,  in  this  case,  to  have 
a small  reservoir  near  the  work,  to  contain  the  water  that  flows 
down  at  night,  or  when  the  work  is  sianding;  and  then  this 
apparatus  will  be  a complete  substitute  for  the  last  apparatus, 
fig.  10.  The  purpose,  however,  for  which  this  apparatus  was 
invented  was  different.  Having  occasion  to  cut  an  aqueduct 
round  the  bases  of  some  hills,  to  collect  water,  and  convey  it 
to  a reservoir  at  a considerable  distance,  I found  that  to  make 
the  aqueduct  so  large  as  to  OOllvev  nil  the  water  during  floods 
would  be  too  expensive:  it  therefore  occurred  to  me,  that  if  a 
part  of  the  w ater  could  be  detained  during  floods,  and  brought 
away  gradually  afterwards,  a much  smaller  (and  of  course  much 
less  expensive)  aqueduct  would  answer  the  purpose ; I there- 
fore made  a small  reservoir  at  a convenient  place,  and  contrived 
this  sluice  to  shut  during  floods,  and  to  open  as  they  durr  cased; 
and  this  answered  the  purpose  intended  completely,  and  was 
the  origin  of  alt  ;be  weather-sluices. 

SLU3S,  Sludoe,  or  Slush,  a soft  miry  substance,  serviceable 
in  manuring  land. 

SMACK,  a small  vessel  commonly  rigged  as  a colter,  and 
used  in  the  coasting  and  fishing  trade,  or  as  a tender  in  tbe 
king's  service. 

SMALL-POX,  a highly  infections  and  formidable  eruptive 
fever,  which  occurs  in  general  but  once  to  the  same  person. 
It  is  distinguished  by  tbe  appearance  of  pustules  on  the  third  or 
fourth  day  of  the  fever.  The  face  is  sometimes  dreadfully  dis- 
figured with  the  variolous  corrosion.  It  is  supposed  to  have 
existed  in  China  and  Hindostan  several  centuries  before  it  was 
introduced  into  Europe.  About  the  year  672  of  the  Christian 
era.  it  appeared  at  Mecca.  From  this  place  it  was  conveyed 
to  Alexandria,  and  in  the  eighth  century  it  was  spread  over 
France,  Spain,  and  Italy,  by  the  Saracens,  in  their  progressive 
expeditions  into  the  regions  of  the  west. 

SMALT,  the  last  produce  of  cobalt,  a kind  of  mineral  matter, 
prepared  and  purified  abroad,  and  brought  hither  sometimes  in 
blue  powder,  and  at  other  times  in  lumps.  It  is  chiefly  used 
with  starch,  and  is  generally  known  by  the  name  of  pow  der  blue. 

SMART  WEED,  a troublesome  weed,  generally  found  in 
arable  lands,  and  more  commonly  called  arsesmart.  Its  juices 
have  been  kuowu  to  remove  warts,  by  frequently  rubbing  them 
with  its  green  leaves  a little  bruised. 

SMELL,  Sense  or.  The  sense  of  smell  is  very  nearly  allied 
to  that  of  taste,  and  indeed  many  of  those  pleasurable  sensa- 
tions which  are  usually  referred  to  the  taste,  as  being  received 
during  the  act  ofeating  and  swallowing,  really  belong  to  the  smell. 
The  organ  of  smell  is  a membrane  or  skin  overspread  with 
nerves,  which  line  the  internal  cavity  of  the  nostrils,  and  the 
surface  and  cavities  of  the  bones  which  join  the  nostrils.  This 
is  affected  both  by  the  odorous  particles  which  proceed  from 
external  substances  through  tbe  nose,  and  by  those  that  come  from 


the  substances  which  ate  eaten:  for  theie  is  a communication 
between  t.ie  nose  ami  the  back  part  uf  the  mouth.  The  disa- 
greeable sensations  occasioned  by  smell  assist  us  in  the  proper 
choice  of  food,  and  prompt  us  to  avoid  such  noxious  vapours  as 
may  render  the  air  injurious  to  health  nr  life.  It  appears  also,  that 
offensive  odours  in  various  circumstances,  contribute  to  gene- 
rate the  sense  of  shame,  decency,  Ac.  The  pleasures  of  »mt]l 
have  a direct  connexion  with  those  of  taste  ; and  in  several 
instances,  such  is  their  mutual  union  and  co-operation,  that  tho 
association  appears  almost  inseparable.  The  fragrance  which 
arises  from  the  various  productions  of  nature,  adds  new  charms 
to  her  landscapes:  and  the  pleasing  sensations  which  enhance 
our  mental  enjoyments  when  inhaling  the  giateful  incense,  live 
in  our  recollections,  w hen  the  representations  of  them  arc  again 
brought  before  us  in  poetry  anil  painting. 

SMELTING,  in  Metallurgy,  the  fusing  or  melting  of  the  ores 
of  metals,  iu  order  to  separate  the  metalline  put  front  the  earthy, 
stony,  and  other  parts. 

SMITHERY,  or  Smithino.  a manual  art  by  which  an  irre- 
gular lump  of  iron  is  wrought  into  any  intended  shape. 

SMOCK,  Lvov’s,  or  Hitter  Cress,  Cardttmine  Amaru,  in 
Agriculture,  n plant  of  the  weed  kind,  found  in  coppices,  ami 
on  the  hanks  of  rivers,  which  sheep  are  said  sometimes  to  cat. 
Some  think  the  common  sort  is  useful  in  epilepsies. 

SMOKE,  a humid  matter  exhaled  in  form  of  vapour  by  the 
action  of  heat,  cither  external  or  internal.  It  consists  of  pal- 
pable panicles  elevated  by  means  of  the  rarefying  heat,  or  by 
tlic  force  of  the  ascending  current  of  air,  from  bodies  exposed 
to  beat.  Sir  Isaac  Newton  observes,  that  smoke  nscctids  in 
chimneys  by  the  impulse  of  the  air  in  which  it  floats  ; for  that 
air  being  rarefied  by  the  fire  underneath,  hath  its  specific 
gravity  diminished,  and  bring  thus  determined  to  ascend,  it 
carries  up  the  smoke  along  with  it.  Smoke  of  fat  unctuous 
wood,  such  ns  fir,  beech,  Ac.  makes  what  we  call  lamp  black. 
Smoke  alining  from  tbe  combustion  of  vegetables,  is  a mixture 
of  water,  oil.  volatile  salts,  and  all  the  gaseous  products  which 
result  from  the  combination  of  vital  air  with  the  several  prin- 
ciples of  the  vegetable.  In  the  Philosophical  Transactions,  we 
have  the  description  of  an  engine  invented  by  Moris.  Dnlcsmc. 
which  consumes  the  smoke  of  all  sorts  of  wood,  having  nothing 
to  affect  cither  the  sight  or  smell.  It  consists  of  several  iron 
hoops,  four  or  fire  inches  in  diameter,  which  shut  into  one 
nnotlicr,  and  is  placed  on  a trivet,  but  its  mode  of  operation 
wc  have  ml  seen. 

Smoke  Sail,  a small  sail,  hoisted  against  tbe  fore-mast  when 
tbe  ship  rides  bead  to  wind,  to  giro  tire  smoke  of  the  gal- 
ley an  opportunity  of  rising,  and  to  prevent  its  being  blowu  alt 
on  to  the  quarter  deck. 

SMUGGLING,  in  civil  economy,  the  importing  contraband 
goods,  or  tbe  selling  of  such  as  the  law  has  made  excisable, 
without  paying  the  legal  impost.  Several  severe  laws  have 
been  enacted  against  this  species  of  traffic,  but  no  measures 
hitherto  adopted  have  been  able  wholly  to  suppress  the  illicit 
trade.  The  preventive  service  holds  it  under  tbe  most  power- 
ful restraints. 

SMUT,  a disease  in  corn  which  destroys  entirely  the  germ 
and  substance  of  the  grain. 

SNAIL.  See  Helix. 

SNAKE  in  Zoology,  a genus  of  serpents,  the  characters  of 
which  arc,  that  they  have  abdominal  and  subcaudul  scales. 
Of  tbe  snake  tribes  the  species  aro  vastly  numerous,  some  of 
which  are  inoffensive,  while  others  arc  dangerous  in  the  highest 
degree.  Those  that  live  in  warm  climates  soraclimcs  grow  to 
nn  enormous  size,  and  many  instances  of  their  strength  have 
been  recorded,  which  appear  almost  incredible.  In  these 
sultry  regions,  their  poison  is  also  more  acute  than  in  other 
portions  of  the  globe,  but  in  general  tbe  largest  have  not  been 
found  the  most  venomous.  Perhaps,  of  none  is  tbe  poison 
more  virulent  (ban  that  of  the  rattlesnake. 

Snake.  Sea,  a strange  kind  of  fish,  of  the  eel  kind,  said  to 
reside  in  the  northern  seas,  and  to  have  been  seen  on  the  roasts 
of  Norway,  and  on  tbe  shores  of  North  America.  The  site  and 
length  of  these  creatures  seem  to  be  almost  incredible.  Some 
accounts  represent  them  from  fifty  to  seventy  feet  long,  and 
others  have  extended  their  length  to  six  hundred  feet.  There 
can  be  little  doubt  that  some  of  these  statements  have  been 
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exaggerated,  tlic  calculation*  of  length  having  been  made  in  all 
rates  without  actual  measurement.  The  evidences,  however, 
in  favour  of  auch  crcatuics  actually  existing,  have  of  late  keen 
so  numerous  and  convincing,  that  the  fact  seems  to  be  placed 
beyond  the  reach  of  all  reasonable  suspicion. 

Snake  Root,  Serpentaria , in  Medicine,  the  root  of  ft  species 
of  nristolocbia.  Prior  to  the  discovery  Of  Anwrioa,  only  two  I 
kinds  of  serpeutnrin  were  known  ; but  since  that  event,  several 
others  have  been  added,  such  as  the  Virginian,  the  Canadian, 
and  the  Brazilian.  The  snake-root  of  Virginia  was  esteemed 
by  the  Indians  as  a sovereign  antidote  against  the  bite  of  the 
rattlesnake.  Soma  travellers  assert,  that  the  smell  of  this 
antidote  drives  the  rattlesnake  away,  on  which  account  the 
Indians,  when  travelling  in  dangerous  places,  tic  a portion  of 
snake-root  to  the  end  of  their  stall',  to  prevent  being  bitten.  In 
a dried  slate  it  is  imported  into  this  country  in  bales,  each  con- 
taining from  two  to  live  hundred  weight.  The  .smell  is  aroma- 
tic, not  unlike  that  of  valerian;  and  the  taste  is  warm,  sharp, 
and  hitter,  somewhat  resembling  that  of  camphor.  It  is  highly 
esteemed  fur  various  medical  pi  reuses. 

Snake  Slone,  a species  of  shell,  of  a flattened  spiral  figure, 
containing  many  circumvolutions,  exhibiting  » distant  resem- 
blance to  a snake  coiled  up,  and  in  that  state  becoming  petri- 
fied. These  snake-stones,  generally  described  as  ammonites. 
are  very  numerous  in  various  part*  of  the  world,  but  the  race 
of  animals,  of  which  these  arc  the  remains,  is  supposed  long 
since  to  have  become  extinct. 

Snake  Weed,  in  Agriculture,  a common  grass,  frequently 
found  by  the  sides  of  roads,  which,  if  cultivated,  would  produce 
seeds  answering  the  same  purposes  as  tho«c  of  buck-wheat. 
It  is  annual,  or  at  most  biennial,  in  its  growth. 

Snake  Wood,  in  the  Materia  Mcdica,  is  the  wood  or  root  of 
the  tree  which  affords  the  mux  vomica.  It  is  brought  from  the 
Bast  Indies  under  the  name  of  lignum  coluln invm,  in  pieces 
about  the  thickness  of  a man’s  arm,  covered  with  a rusty- 
coloured  bark,  and  is  internally  of  a yellow  colour,  with  whitish 
streaks.  When  rasped,  ibis  wood  yields  an  agreeable  smell, 
though  it  is  somewhat  faint,  and,  on  being  tasted,  the  flavour 
is  bitter. 

SNAKING,  is  the  winding  small  ropes  spirally  round  a large 
one,  the  former  lying  in  the  intervals  between  the  strands  of  the 
latter,  and  is  frequently  termed  Worming,  which  article  sec. 

SNAPDRAGON,  in  Botany,  sec  Antirrhinum.  The  smaller 
sort  of  snapdragon  is  a troublesome  weed  in  corn  fields. 

SNATCH  BLOCK,  a Mock  having  nn  opening  in  one  of  its 
sides,  wherein  to  fix  the  bight  of  a rope  occasionally.  This  is 
by  some  termed  a rouse-abnul  block. 

SNEEZING,  in  Medicine,  sternnlatio,  a violent  convulsive 
motion  of  the  muscles  of  respiration,  which  is  preceded  by  a 
deep  inspiration  that  fills  the  lungs,  and  then  forces  the  air 
violently  through  the  nose,  while  the  under  jaw  is  at  the  same 
moment  closed.  The  effort  shakes  the  head,  and  the  whole 
body.  This  convulsive  sensation  is  always  excited  by  some 
irritation  affecting  the  inner  membrane  of  the  nose ; the  air, 
therefore,  which  in  coughing  is  expelled  through  the  mouth,  is 
vehemently  driven  through  the  nose,  for  the  purpose  of  expel- 
ling that  irritntion. 

SNIPE  See  Scolopax. 

SOAL  FISH.  See  PLEl'RONECTES. 

SNORING,  in  Medicine,  a sound  produced  by  sleeping  per- 
sons, in  particular  positions,  apparently  occasioned  by  the  vibra- 
tions of  the  palate,  in  a state  of  relaxation,  when  the  respira- 
tion is  performed  by  breathing  through  the  mouth  and  nose  at 
the  same  time. 

SNOW,  a well-known  snbstnnee,  formed  by  the  freezing  of 
the  vapours  in  the  atmosphere.  It  differs  from  hail  and  hoar- 
frost, in  being  as  it  were  crystallized,  which  they  tire  not.  This 
appears  on  examining  a flake  of  snow  by  a magnifying  glass; 
when  the  whole  of  it  will  appear  to  be  composed  of  fine  shining 
spicnla,  diverging  like  rays  from  a centre.  As  the  flakes  fail 
down  through  the  atmosphere,  they  arc  continually  joined  by 
more  of  these  radiated  npicula,  and  thus  increase  in  bulk  like 
the  drops  of  rain,  or  hailstones. 

The  whiteness  of  snow  is  owing  to  the  small  particles  into 
which  it  is  divided:  for  ice  when  pounded  will  become  equally 
white.  According  to  IJeccarin,  clouds  of  snow  differ  in  nothing 


from  clouds  of  rain  but  in  the  rircnmsiance  of  cold  that  freezes 
them.  Were  we  to  judge  from  appearances  only,  we  might  ima- 
gine that  so  fur  from  being  usrful  to  the  earth,  the  cold  uumility 
of  snow  would  be  detrimental  to  vcgclalion.  Rut  the  experience 
or  all  ages  n«serts  the  contrary.  Snow,  particularly  in  those 
northern  regions  where  the  ground  is  covered  with  it  for  seve- 
ral months,  is  of  service  to  the  earth,  by  guarding  the  corn  or 
olher  vegetables  from  the  intenser  cold  of  the  air,  and  especially 
from  the  cold  piercing  winds,  ll  has  been  a vulgar  opinion,  very 
geuerally  received,  that  snow  fertilizes  the  land  on  which  it  falls, 
more  than  rain,  in  conscqurnee  of  the  nitrous  salts  which  it 
is  supposed  to  acquire  by  freezing.  Rot  it  appears  from  the 
experiments  of  M.irgrnaf  in  the  year  1731.  that  the  chemical 
difference  between  rain  and  snow  water  is  exceedingly  small. 
— Different  vegetables  arc  able  to  preserve  life  under  different 
degree;*  of  cold,  but  all  of  them  perish  when  the  cold  which 
reaches  their  roots  is  extreme.  Providence  has,  therefore,  in 
the  coldest  climates,  provided  a covering  of  snow  for  the  roots 
of  vegetables,  by  which  they  arc  protected  from  the  influence  of 
the  atmospherical  cold.  The  snow  keeps  in  the  internal  heat 
of  the  earth  which  surrounds  the  roots  of  vegetables,  and  de- 
fends them  from  the  cold  of  the  atmosphere. 

Snow,  r vessel  equipped  with  two  masts,  resembling  the 
main  and  foremasts  of  a ship,  and  a third  small  mast  just 
abaft  the  main-mast,  carrying  a sail  nearly  similar  to  a ship's 
mizzen  ; the  foot  of  this  mast  is  fixed  in  a block  of  wood,  or  kind 
of  step,  upon  the  deck,  and  the  head  is  attached  to  tire  after- 
part  of  the  main-top.  The  sail  is  called  a try-sail,  and  hence 
the  mast  is  termed  a try-sail  mast.  When  sfuops  of  war  are 
rigged  as  snows,  they  arc  furnishrd  with  a strong  rope  called 
a horse,  instead  of  the  try-sail  mast,  the  fore  pad  of  the  sail 
being  attached  by  rings  to  it.  This  is  generally  the  largest  of 
nil  tuo-masled  vessels  employed  by  Europeans,  and  is  reckoned 
the  m«»st  convenient  for  navigation. 

SNOW  llird , in  Ornithology,  a bird  that  appears  in  Scot- 
land in  severe  weather,  and  deep  snows.  It  is  some  times 
called  snow-flakes,  and  occasionally  breeds  in  the  Highlands, 
on  the  summits  of  the  highest  bibs,  hut  the  greater  part  emi- 
grate from  the  extreme  north,  and  their  appearance  indicates  a 
rigorous  season. 

Snow  Drop.  See  Calanthcs. 

Snow  (irotto,  an  excavation  made  by  the  waters  on  the  side 
of  Mount  Etna,  by  making  their  way  under  the  layers  of  lava, 
and  hy  carrying  away  the  bed  of  puzzolana  below  them.  This 
place  is  used  for  a magazine  of  snow  ; for  in  Sicily  at  Naples, 
and  particularly  at  Malta,  they  are  obliged,  fur  want  of  ice,  to 
make  use  of  snow  for  cooling  their  wine,  sherbet,  and  other 
liquors,  and  for  making  sweetmeats.  See  Red  Snow. 

Snow  Plough,  a contrivance  for  the  purpose  of  clearing  the 
roads  of  snow.  It  has  been  long  used  in  Sweden,  and  tins  of 
late  years  been  introduced  into  this  country.  It  consists  of 
boards  brought  to  a point  in  the  front,  which  enters  the  snow, 
and  spreads  behind  to  any  given  width  which  may  be  required. 
In  this  manner  it  is  driven  forward  through  the  snow  by  horses, 
and  the  snow  is  thrown  off  on  each  side  somewhat  like  furrows 
by  the  plough  used  in  agriculture. 

Snow  Stone,  in  Natural  History,  a beautiful  stone  found  in 
some  parts  of  America.  It  is  richly  variegated,  and  when 
polished  exhibits  an  appearance  resembling  snow  falling  in  all 
its  whiteness  upon  a jetty  surface. 

SNUFF,  a preparation  of  tobacco,  made  by  reducing  it  into 
a powder,  fit  to  be  taken  in  at  the  nose,  to  clear  the  head  of 
pituita.  Many  other  ingredients  are  mixed  with  the  tobacco,  to 
give  the  snuff  a more  agreeable  scent.  The  sorts  already  in 
use  arc  too  numerous  to  be  named,  and  every  month  furnishes 
new  combinations,  possessing  virtues  till  then  unknown. 

.SOAP,  in  domestic  economy,  a composition  of  caustic  alkali, 
sail,  and  oil,  or  olher  grease.  The  earths,  and  the  other  metallic 
oxides,  also  combine  with  fat  and  oils,  forming  neutral  com- 
pounds. The  former  have  been  called  earthy,  and  the  latter 
metallic  soaps.  Soaps  in  common  use  are  made  with  the  fixed 
alkali*,  combined  with  different  kinds  of  fat  and  oil.  Theso 
are  divided  into  two  principal  varieties,  hard  and  soft,  which, 
in  their  being  manufactured,  undergo  distinct  processes.  There 
are  few  compounds  in  which  the  cheiniral  art  appears  to  greater 
advantage  in  common  estimation,  than  in  the  formation  of  soap. 
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Soap  refuse,  and  soap  suds,  and  moat  Linds  of  soapy  mixture, 
hate  been  found  to  be  highly  valuable  as  inauure,  aod  great 
piomoteri  of  vegetation. 

Soap  Stone,  a species  of  steatite.  The  name  is  deiived  from 
its  colour,  and  from  the  peculiar  unctuous  sensation  which  it 
imparts  to  the  feeling,  which  resembles  that  or  white  soap.  It 
is  sometimes  sliiperl  ami  mottled  with  veins  nud  spots  of  a 
dull  purple.  The  only  place  in  England  where  this  stone  is 
found,  is  at  the  Lizard,  in  Cornwall,  connected  writli  veins  of 
serpentine,  to  which  rock  it  seem*  nearly  allied.  It  is  much 
used  in  china  manufactures. 

Soap  Berry  Tree.  The  berries  of  this  tree  arc  about  the 
site  of  a musket  bullet,  and  are  winged  with  leaves.  The  skin 
and  pulp  are  used  as  soap  without  an)  mixture  whatever,  and, 
in  the  cleansing  of  linen,  they  are  a valuable  aod  cheap  substi- 
tute * but  being  of  an  acid  nature,  the  liner  articles  of  dress  rot 
much  sooner  than  under  common  soap.  These  berries  are 
much  used  by  the  oegrocs.  They  are  also  said  to  have  man) 
medicinal  virtues. 

SOAPEH  S Waste.  See  Soap. 

SOAPY  Rock.  Sre  Soap  Stone. 

SOCCAGE,  an  ancient  tenure.  In  which  lands  were  held  on 
condition  of  ploughing  the  lord's  lands,  and  doing  the  other 
operations  of  husbandry,  at  their  own  charges. 

SOCCUS.In  Antiquity,  a kind  of  high  shoe  reaching  above  the 
ankle,  worn  by  comedians,  as  the  cothurnus  was  by  tragedians. 

SOCIETY,  an  assemblage  or  union  of  several  persons  in  the 
same  place,  for  their  mutual  assistance,  security,  interest,  or 
entertainment.  For  the  origin  of  civilised  society,  various 
causes  have  been  assigned.  To  investigate  the  numerous  theo- 
ries that  have  been  presented  to  the  public  on  this  interesting 
topic,  would  be  an  almost  endless  task.  It  would  be  scarcely 
less  difficult  to  enumerate  and  characterize  the  various  societies 
that  have  sprung  up  in  civilised  stales. 

SOCINIANS.  in  Church  History,  a sect  of  Christians  so  call- 
ed from  their  founder  Faustus  Socinus,  a native  of  Sienna, 
in  Italy  : they  ascribe  proper  divinity  to  tbo  Father  only. 

SOCK,  in  Agriculture,  the  share  of  a plough,  or  that  part 
which  opens  the  land. 

SOCLE,  or  Zocle,  In  Architecture,  a flat  square  member 
under  the  bases  of  pedestals,  statues,  vases,  8tc.  which  it  serves 
as  a foot  or  stand. 

SOCO,  in  Ornithology,  a Brazilian  biid  of  the  heron  kind, 
remarkable  for  the  length  of  its  neck,  and  its  variegated  colours. 

SOD,  io  Agriculture,  a portion  of  turf  or  award,  cut  or  dug 
up  It  also  signifies  the  soil  or  earth.  The  square  pieces  of 
surface  turf  and  curth,  that  are  cut  up  in  forming  embankment* 
and  earth  fences,  are  likewise  termed  sods. 

SODA.  This  is  found  to  be  compounded  of  oxygen  and  a 
metallic  basis  called  sodium;  but  as  it  is  found  thus  com- 
bined, and  as  it  is  only  in  this  state  of  combination  that  it  is 
of  the  smallest  importance,  it  deserves  to  he  specially  no- 
ticcd  It  was  formerly  called  mineral  alkali,  as  it  is  found 
in  mineral  scams  and  crusts;  also  in  very  great  abundance 
in  certain  lakes  near  Alexandria  in  Egypt,  in  the  dry  sea- 
ion,  being  brought  thither  by  the  water  which  enters  from 
the  neighbouring  country  during  the  overflow  of  the  Nile, 
and  precipitated  by  the  evaporation  of  the  sun  during  the  dry 
season.  Barilla  is  the  impure  soda  obtained  h>  burning  tho 
sal  sol  a soda  and  other  plants  near  the  sea.  Kelp  is  still  more 
impure,  containing  only  a small  portion  of  pure  alknli.  It  is 
obtained  by  burning  sea-weed.  For  the  purposes  of  commerce, 
soda  is  obtained  from  common  salt,  or  muriate  of  soda. 

SO  DA  LITE,  in  Mineralogy,  is  a stone  that  derives  its  name 
from  the  large  portion  of  mineral  alkali  that  enters  into  its 
composition.  Its  colour  is  a bluish  green. 

SODE-SHOOTS.  in  Botany,  is  a name  given  by  some  tn  the 
tree  whose  inspissated  juice  is  the  gum  tacamabacca  of  the 
•hops. 

SODIUM,  in  Chemistry,  is  a simple  body,  and  a metal.  This 
was  discovered  by  Sir  Humphrey  Davy  in  the  year  1807.  A few 
days  prior  to  this  event  he  had  ascertained,  that  potass  was  a 
compound  of  a peculiar  metal  combined  with  oxygen  ; and  he 
now  found,  that  soda  cousistcd  of  a metallic  substance  com- 
bined with  oxygen,  lie  first  produced  it  by  exposing  soda  to 
tbr  action  of  the  galvanic  battery.  It  ia  now  produced  by 
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fusing  soda  or  muriate  of  soda  with  potassium.  The  potassium 
combines  with  the  oxygen  in  the  soda,  and  with  the  chlorine  in 
the  salt,  leaving  pure  sodium.  The  metal  is  while,  resembling 
silver,  and  having  the  same  metallic  lustre. 

SOFA,  in  the  East,  is  a kind  of  alcove  raised  about  six 
inches  above  the  floor  of  the  apartment  in  which  it  appears. 
With  princes  it  is  a place  of  state,  where  visitors  of  distinction 
arc  received.  When  this  ceremony  is  omitted,  it  is  considered 
as  a maik  of  disrespect.  Sofa,  with  us.  is  a piece  of  furniture 
that  may  he  ranked  among  the  refinements  and  luxuries  of 
civilized  life.  It  serves  either  as  a seat  or  couch,  on  which  the 
occupier  may  sit  or  stretch  himself  at  case.  The  frame  is  of 
timber,  and  extends  about  six  feet  in  length,  and  is  suffieiently 
wide  to  render  the  seat  comfortable.  Sofa*  are  cove  red  with 
cotton,  hair  doth,  damask,  or  more  costly  articles,  and  generally 
stuffed  with  horse  hair,  and  furnished  with  moveable  cushions  ; 
and  sometimes  with  matlrasscs  formed  of  the  same  materials. 
The  sopha  has  been  immortalized  by  the  poet  Cowpcr  in  his 
•*  Task.’* 

SOFFITA,  in  Architecture,  any  limber  ceiling,  formed  of 
cross  beams,  or  fly  ing  corniches,  the  square  compartments  or 
panocls  of  which  are  enriched  with  sculpture,  painting,  or 
gilding. 

SOFT  Chalk,  a sort  of  fossil  marl,  which  readily  becomes 
blended  with  common  vegetable  mould,  ami  therefore  forms  an 
excellent  manure.  It  is  chiefly  valuable  in  lands  that  are  stiff1 
and  unyielding. 

SOIL,  in  Agriculture,  is  a general  name  applied  to  the  sur- 
face of  all  soils  of  land  which  will  support  vegetation.  It  is 
also  more  particularly  applied  to  the  fine  powdery  materials 
which  have  been  gradually  formed  by  time,  from  the  various 
earthy  and  other  bodies  in  nature,  being  ground  down  and  in- 
corporated with  each  oilier  in  divers  stales  and  proportions. 
It  is  therefore  obvious  that  there  must  he  great  diversities  of 
soil  in  different  districts.  The  stratum  which  lies  next  below, 
is  generally  denominated  the  subsoil.  Professor  Davy,  in  an 
excellent  paper  on  the  analysis  of  soils,  observes,  that  the  sub- 
stances w hich  arc  found  in  soils  are  certain  mixtures  or  combi- 
nations of  some  of  the  primitive  earths,  animal  and  vegetable 
matter  in  a decomposing  state,  certain  saline  compounds,  and 
the  oxide  of  iron. 

SOILING,  in  Agriculture,  the  practice  of  supporting  animals 
of  various  kinds,  in  the  summer  season,  with  green  food  of 
different  sorts  cut  duily.  nod  given  to  them  in  racks,  in  the 
bouses,  stalls,  or  yards,  instead  of  sending  them  to  the  fields. 

SOLAN UM,  iu  Botany,  an  ample  genu*. comprising  vuriuus 
kinds  of  nightshade  and  other  deadly  plants. 

SOLDER,  SoDUKtt,  or  Sodek,  a metallic  or  mineral  compo- 
sition used  in  soldering  or  joining  other  metals.  Solders  are 
made  of  gold,  silver,  copper,  tin,  bismuth,  and  lead,  usually  ob- 
serving, that  iu  the  composition  there  shall  he  some  of  the  metal 
that  is  to  be  soldered  mixed  with  some  higher  and  finer  metals. 

SOLDERING,  the  joining  and  fastening  together  of  two 
pieces  of  the  same  metal,  or  two  different  metals,  by  the  fusion 
and  application  of  some  metallic  composition,  on  the  extremi- 
ties of  metals  to  he  joined. 

SOLDIER,  a military  man,  who  voluntarily  enlists  to  servo 
a prince  or  state  for  pay.  The  term  includes  officers  of  all 
ranks,  as  well  as  privates.  The  volunteer  serves  of  his  own 
accord  without  pay  ; the  vassal  is  compelled  to  serve  at  bis 
own  expense;  while  the  soldier,  though  a volunteer  when  he 
enters,  is  remunerated  for  his  services,  but  is  no  longer  free. 

SOLE  or  a Gun  Pour,  is  the  lower  part  of  it,  aod  is  more 
properly  called  the  port  sill. 

Sole  of  the  Rudder,  a piece  of  timber  attached  to  the  lowor 
part  of  it.  to  render  ii  nearly  level  with  the  false  keel. 

SOLECISM,  iu  Grammar,  a false  manner  of  speaking,  con- 
trary the  use  of  language  and  the  use  of  grammar,  either  in  re- 
ap* ct  of  declension,  conjugation,  or  syntax. 

SOLEN,  Razor  Sheath,  or  knife-handle  shell,  a genus  be- 
longing to  the  class  of  vertnes.  ami  order  of  testacca.  The  ani- 
mat is  an  asceidia.  The  shell  is  a bivalve,  oblong,  and  opening  at 
both  sides;  the  hinge  has  a tooth  shaped  like  an  uwl,  bent 
hack,  oftrn  double,  not  inserted  into  the  opposite  shell ; the 
rim  at  the  sides  somewhat  worn  away,  and  Ins  a horny  cartila- 
ginous hinge. 
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SOLICITOR,  a person  employed  to  take  care  of  and  manage 
suits  drufodinK  in  ilie  courts  of  equity. 

SOLID.  Geometricians  define  a solid  to  be  the  third  spe- 
cies of  magnitude,  nr  that  which  has  three  dimensions,  rix. 
length,  breadth,  and  thickness  or  depth.  Geometric  solids  are 
the  regular  figures  cut  in  wood  or  crystal. 

SOLIDITY,  is  that  property  of  matter  by  which  it  excludes 
all  olher  bodies  from  the  place  w hich  itself  possesses. 

SOLO,  in  Music,  a term  used  in  pieces  consisting  of  several 
part*,  to  mark  those  that  are  to  perform  alone. 

SOLSTICE,  in  Astronomy,  is  the  time  when  the  sun  is  at  the 
greatest  distance  from  the  equator,  and  is  tlius  called,  because 
he  then  appears  to  he  stationary  in  the  zodiac ; which  arises 
from  the  obliquity  of  our  sphere.  There  are  two  solstices  in 
the  year,  generally  denominated  the  summer  and  the  winter  sol- 
stice. The  former  is  on  the  *21  st  of  June,  when  the  sun  is  in  the 
tropic  of  Cancer,  and  all  the  inhabitants  of  ihe  northern  hemi- 
sphere have  their  longest  day  : the  latter  is  on  the  21st  of  Decem- 
ber, when  the  snn  enters  the  first  degree  of  Capricorn,  and 
makes  the  shortest  day  to  the  above  inhabitants.  To  all  those 
who  live  on  opposite  sides  of  the  equator,  the  longest  ami  short- 
est days,  and  the  summer  and  winter  season*,  stand  reversed. 

SOLUTION,  in  Chemistry,  denotes  an  intimate  mixture  or 
perfect  union  of  solid  bodies  with  fluids,  so  as  seemingly  to  form 
one  homogeneous  liquor. 

SOMATOLOGY,  comprehends  our  knowledge  of  bodies,  nr 
external  substances.  The  properties  of  bodies,  says  Leslie,  are 
detected  by  the  smses,  either  from  immediate  observation,  or 
through  the  application  of  experiment,  and  the  aid  of  instru- 
ments. The  more  obvious  properties  are  reveale'd  to  ns  merely 
by  touch  or  sight ; but  the  penetration  of  the  telescope  has 
enabled  us  to  survey  vast  systems  of  worlds,  dispersed  through 
the  remotest  heaven* : while  Ihe  opposite  power  of  the  micio- 
scopc  has  brought  within  our  slew,  from  the  very  verge  of 
existence,  a miniature  creation  of  organized  beings.  Again, 
the  most  careless  observer  can  hardly  have  omitted  to  perceive 
that  the  air  ii  a compressible  fluid,  while  it  requires  a very 
deliente  experiment  to  discover  the  same  property  in  water. 
The  properties  of  body  are  either  essential  and  permanent,  or 
they  arc  contingent,  and  susceptible  of  change  or  variation. 
Body  is  essentially,  1.  extended  ; 2.  figured;  3.  impenetrable  ; 
4.  divisible;  5.  porous;  6.  contractile,  or  distensitde. 

SOMMITE.  a mineral  which  is  found  in  small  crystals  in  tbs 
lava  on  the  sides  of  mount  Somma.  which  is  a part  of  Vesuvius. 

SOMNAMBULISM,  sometimes  railed  Noctambulant,  or 
Sleepwalking.  In  this  singular  condition  of  the  body,  a person 
performs  many  voluntary  actions,  implying  n certain  degree  of 
perception  of  the  presence  of  external  objects,  hut  without  any 
consciousness  while  the  actions  arc  performed,  and  without  soy 
recollection  of  them  when  consciousness  returns.  Of  this  very 
remarkable  phenomenon  many  very  singular  accounts  hate 
been  recorded,  but  the  physical  causes  of  sleepwalking  remain 
yet  in  a great  measure  to  bo  explored.  Dugald  Stewart,  in  his 
Elements  of  the  Philosophy  of  the  Human  Mind,  has  Ihe  follow- 
ing observations  in  reference  to  Somnambulism : “ There  are 
many  cases  in  which  sleep  seems  to  be  partial;  that  is,  when 
the  mind  loses  its  influence  over  some  powers,  and  retains 
it  over  others.  In  the  case  of  Somnambulism,  it  retains  its 
power  over  the  limbs,  but  it  possesses  no  influence  over  its  own 
thoughts,  and  scarcely  any  over  the  body,  excepting  those  par- 
ticular members  of  it  which  arc  employed  in  walking."  Some, 
indeed,  have  doubted  whether  the  state  in  w hich  these  prrsons 
are,  who  thus  walk  and  act.  can  justly  be  denominated  sleep. 
7>r.  Clcghorn  has  pointed  out  several  particulars  in  which  this 
condition  differs  from  sleep;  and  Dr.  Darwin,  in  his  Zoonomia, 
considers  it  as  belonging  to  rtetrie,  or  as  approximating  to 
epilepsy,  or  catalepsy,  rather  than  to  real  sleep.  It  must, 
however,  be  acknowledged,  that  these  are  but  mere  opinions 
and  theorie»y@fola!ly  unsupported  by  any  thing  conclusive,  and 
nearly  all  we  know  with  errtainty  is,  that  the  facts  connected 
wiJi  Somnambulism  are  too  obvious  to  be  denied,  while  their 
causes  have  hitherto  in  a great  degree  eluded  all  research, 

SONATA,  in  Music,  a piece  or  composition  intended  to  be 
performed  by  instruments  only. 

SONCHUS,  in  Botany,  the  Sow  Thistle,  so  called  because 
it  is  a plaul  of  which  swine  are  remarkably  fond. 


SONG,  in  Poetry,  a little  composition,  consisting  of  easy 
and  nntnrnl  verses  set  to  a tunc  in  order  to  be  sung. 

S«»NG  of  Hirtia,  has  been  defined  »o  he  a succession  of  three 
or  more  different  note*,  which  me  continued  without  interrupt 
tion.  during  the  same  inter*  al,  with  a musical  bar  of  four 
crotchets  in  an  adagio  movement,  or  whilst  a pendulum  swings 
four  *crnnds. 

SONNA,  o Imnk  containing  Mahometan  traditions,  which  ail 
true  Mussulmen  are  required  to  believe,  though  they  he  not 
included  in  ihe  Koran,  to  which  the  Sonua  is  considered  as  a 
supplement. 

SOOT,  a substance  deposited  from  the  flame  of  burning 
vegetables, 

SOPH  I,  or  Son.  a title  of  quality  given  to  the  emperor  of 
Persia,  which  signifies  wise, or  sage,  or  philosopher. 

SOPHISM,  in  Logic,  gtc.  an  argument  which  carries  much 
of  Ihe  nppe»rnncc  of  truth,  and  jet  leads  to  an  error. 

SORCERY,  the  crime  of  witchcraft,  or  divination,  Ity  tbc 
assistance  of  evil  spirits. 

SOREX,  Shrew,  a genus  of  quadrupeds  of  the  order  term. 
The  generic  character  is,  front  teeth  in  the  upper  jaw  two. lung, 
bifid;  in  the  lower,  two  or  four,  the  intermediate  ones  shorter; 
canine  teeth,  several  on  each  side;  grinders  cuspidated. 

SORTER,  in  Antiquity,  a method  of  deciding  difficult  eases 
by  Infs,  dice,  or  the  drawing  oT  tickets. 

SOUL,  the  spirit  of  man,  which,  in  his  present  slate,  is 
adapted  to  the  organization  of  his  b dy,  but  which  is  capable 
of  subsisting  when  it  becomes  disembodied.  The  word  row/  is 
understood  in  several  olher  senses. 

SOUND,  on  the  coast  of  Norway  in  particular,  is  used  for 
any  opening  of  a river,  or  any  gulf,  or  deep  inlet  of  the  sea,  in 
the  same  sense  as  •*  deep"  on  the  coast  of  Germany.  In  other 
parts  it  is  more  usually  understood  of  a passage  between  the 
main  land  to  which  it  is  contiguous  and  some  island,  which 
together  form  n strait  or  passage  within  such  lands. 

SOUND,  or  IlrAKtNC,  sense  of.  The  external  air  collects 
and  modifiis  sounds;  and  by  a long  channel  communicates 
them  to  the  internal  ear  ; this  consists,  in  the  first  place,  of  what 
is  called  the  drum  of  the  car,  which  is  a small  cavity,  closed  to- 
wards the  opening  of  the  ear  by  a delicate  membrane.  In  the 
drum  arc  three  or  four  very  sinalJ  bones,  furnished  with  mus- 
cles and  joinls.  From  the  drum  are  several  openings,  one  of 
which  is  to  the  mouth  ; the  others  communicate  into  the  differ- 
ent recesses  of  the  ear.  One  of  these  leads  into  the  Inbyri'ilh, 
which  consists  first  of  a small  irregular  cavity,  next  of  three 
semicircular  canids,  and  lastly  of  a winding  spiral  canal,  not 
unlike  some  sea  shells.  All  these  part*  of  the  cavity  arc  lined 
wi  ll  a very  delicate  membrane,  and  filled  with  a watery  fluid, 
which  conveys  to  ihe  portions  of  ihe  nerve  in  contact  with  it, 
the  vibrations  received  from  the  membrane  which  separates  the 
labyrinth  from  the  drum  of  the  ear.  The  vibrations  of  the  air 
act  upon  ihe  drum,  and  thus  set  In  motion  the  series  of  small 
bones  in  the  cavitv  of  the  drum  ; these  communicate  the  vibra- 
tions to  the  membrane  which  separates  the  drum  from  the 
labyrioth,  and  this  (as  before  mentioned)  produces  vibrations 
in  the  watery  fluid  in  the  several  parts  of  the  labyrinth,  and 
conveys  to  the  nervous  branches,  which  line  the  labyrinth,  the 
vihra  ions  originally  produced  on  the  drum.  The  mechanism  is 
complicated,  but  wlml  we  understand  must  increase  our  reve- 
rential admiration  of  the  skill  which  produced  it.  To  illus- 
trate the  cause  of  sound,  it  is  to  lie  observed.  1st.  That  a mo- 
tion is  necessary  in  the  sonorous  body,  for  the  production  of 
sound.  2dly.  That  this  motion  first  exists  in  the  small  and 
insensible  parts  of  the  sonorous  bodies,  end  is  excited  in  them 
by  their  mutual  collision  against  each  other,  which  producea 
the  tremulous  motion  so  observable  in  bodies  that  have  a clear 
sound,  as  bells,  musical  chords,  &c.  3dly.  That  this  motion  is 
communicated  to,  or  produces  a like  motion  in,  live  air,  or  such 
parts  of  it  as  arc  fit  to  produce  and  propagate  it.  Lastly,  that 
this  motion  must  be  communicated  to  those  parts  that  are  the 
proper  and  immediate  instruments  of  hearing.  Tbo  sonorous 
body  having  made  its  impression  on  the  contiguous  air,  that 
impression  is  propagated  from  one  particle  to  another,  accord 
! ing  hi  the  laws  of  pneumatics.  Round  is  conveyed  through  air 
with  great  rapidity.  The  motion  of  sound  through  tbc  air  is  at 
I tbc  rate  of  about  13  miles  in  so  hour. 
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SOUND,  VeLOCiTV  op.  By  Dr.  Olinthns  Gregory.  (Ab- 
stracted from  a paper  by  Dr,  G.  in  the  Transaction*  of  the 
Cambridge  Philosophical  Sociely  for  1824.)  The  results  of 
the  experiments  hitherto  made  to  determine  tho  velocity  of 
sound  present  an  extraordinary  discrepancy ; thus. 


Toot  per  second.  Feel  per  second. 

Mr.  Robert*  assigns  a Cassini  tie Thiery....  1107 

velocity  of  ........  1300  Meger 1105 

Mr.  Bo>  le 1200  I Derhain 1142 

Mr.  Walker  and  Du-  Muller  1101) 

hamel 133$  Picket  1130 

Mersenne  ............  14*4  Arrago  1100-32 

The  Florence  Academy  . 1148 

A series  of  experiments  undertaken  by  Dr.  Gregory  pro- 
duced the  following  resolts: 


Velocity  of  tnutiii. 

Feet. 

Fahr.  therm.  27°  . 

. 1094-2 

Ditto  .33  . 

. 10901 

Ditto  . 36  « 

. 1102 

Ditto  . 45  \ 

. 1!07| 

Ditto  . 61)  . 

. 1109} 

Velocity  of  sound. 


Of  these  results,  some  have  been  obtained  in  the  day-time, 
others  in  the  night;  some  when  the  sound  has  been  transmitted 
over  the  surface  of  the  earth,  others  when  it  has  been  trans- 
mitted over  the  surface  of  water;  some  are  the  result  of  direct 
sound,  others  of  both  direct  and  reflected  sound  ; some  from 
the  report  of  cannons,  others  of  mnxkeis,  others  from  the  sound 
of  bells.  Were  lhes>e  the  only  experiments  (says  Dr.  O.)  on 
the  subject  that  had  ever  been  made.  I should  not  regard  them 
sufficiently  extensive  to  justify  me  in  deducing  from  them  even 
an  approximative  rule.  But  as  they  have  been  made  with 
great  care,  1 may  at  least  venture  to  present  » role,  which, 
while  it  includes,  with  only  slight  discrepancies,  all  the  preced- 
ing results,  is  simple  enough  to  be  cosily  recollected  bv  prac- 
tical men ; and  may,  perhaps,  be  employed  in  our  own  climate. 
It  is  this : 

At  the  temperature  of  freezing,  33°,  the  velocity  of  sound  is 
1 100  feet  per  second. 

For  lower  temperatures  deduct  ) . ..  . . 

For  higher  temperatures  add  i 

J | for  every  degree  of  difference  from  33°  on 
Fahr.  therm,  the  result  will  shew  the  velocity  of  sound,  very 
nearly,  at  all  such  tern  per  a lures. 

Thus,  at  the  temperature  of  50°,  the  velocity  of  sound  is 
1100  X * (50—33)=  lll)8|  feet. 

At  temperature  00°.  it  i<  1100  + l (GO — 33)  = 11131  feet; 
agreeing  with  the  experimental  result  quite  within  the  limits  of 
a practical  rule. 

The  above  practical  rule,  so  far  as  it  may  be  entitled  to  con- 
fidence. may  be  useful,  1st,  to  the  military  man.  in  determining 
the  distance  of  an  enemy's  camp,  of  a fortress,  a battery,  &c.  ; 
2nd,  to  the  sailor,  in  determining  the  distance  of  another  ship. 
Ac. ; 3rd.  to  the  landsurvry  or,  in  ascertaining  the  length  of  base 
lines,  be.  in  conducting  the  survey  of  a lordship  or  coonty  ; 
4th.  to  the  philosophic  observer,  in  appreciating  the  distances 
of  thunder  clouds  during  a storm.  Yet  in  either  of  these  appli- 
cations, the  rule  must  be  regarded  as  approximative  only  ; be- 
cause few  practical  men  can  ho  expected  to  possess  a time- 
measurer  for  less  intervals  than  tenths  of  seconds,  if,  indeed, 
ao  small : and  an  error  of  a tenth  of  n second  will  occasion  a 
mistake  of  from  3?  to  40  yards  io  the  estimate  of  the  distance. 
Beyond  this,  however,  the  error  need  scaroely  ever  extend; 
because  a mean  of  live  or  six  careful  experiments  w{!|  usually 
give  the  interval  to  a degree  of  correctness  far  within  the  limits 
jnst  specified.  Indeed,  an  error  of  from  30  to  40  yards  in  a 
distance  of  three  or  four  miles,  will,  on  most  occasion*,  where 
such  approximative  estimates  are  required,  be  of  but  small  con- 
sequence. When  the  distance  exceeds  four  miles,  this  method 
of  approximating  to  it  can  only  be  employed  under  favoorahle 
circumstances  of  a very  quiescent  atmosphere,  be.  Combining 
the  results  of  experiments  here  recorded  with  those  which  have 
been  formerly  deduced  by  Derham  and  others,  we  may,  1 think, 
conclude  unhesitatingly.  1st,  That  sound  moves  uniformly,  at 
(east,  in  a horizontal  direction,  or  one  that  does  not  deviato 


greatly  from  borizontalily.  2nd,  That  the  difference  in  intensity 
of  a sound  makes  no  appreciable  difference  iu  its  velocity.* 
3rd,  Nor.  consequently,  docs  a difference  in  the  instrument  from 
which  tbe  sound  is  emitted.  4th,  That  wind  greatly  affects 
sound  in  point  of  intensity;  and  that  it  affects  it  also  in  point 
of  velocity.  6th.  That  when  the  direction  of  the  wind  concurs 
with  that  of  the  sound,  the  sum  of  their  separate  velocities 
gives  the  apparent  velocity  of  sound  ; when  the  direction  of  the 
wind  opposes  that  of  tbe  sound,  the  difference  of  the  separata 
velocities  roust  be  taken.  6th,  That  in  the  ease  of  echoes,  tho 
velocity  of  the  reflected  sound  is  the  same  as  that  of  tbe  direct 
sound.  7th,  That,  thereforo,  distances  may  frequently  bo 
measured  by  means  of  echoes.  8th.  Thu*  an  augmentation  of 
temperature  occasions  an  augmentation  of  the  velocity  of  sound, 
and  vice  verti. 

Sound,  the  French  Academician*  made,  in  1738.  some  expe- 
riments for  measuring  the  velocity  of  sound : the  Board  of 
Longitude  renewed  these  investigations  in  modern  times,  with 
all  possible  precision,  when  they  found  that  the  velocity  of  sound 
in  the  air.  at  the  temperature  of  63  degrees  Fahrenheit,  differs 
very  little  from  1044  feel  per  second. 

Soundroxkd,  in  on  Organ,  is  a reservoir  into  which  the 
wind,  drawn  by  the  bellows,  is  conducted  by  a port  vent,  and 
hcoce  distributed  into  the  pipes  placed  over  holes  in  its  upper 
parts. 

Sound,  in  Geography,  denotes  in  general  any  strait,  or  inlet, 
of  the  sea,  between  the  two  headlands. 

SOUN  DING,  the  operation  of  trying  the  depth  of  the  water, 
and  the  quality  of  the  ground,  by  means  of  a plummet  sunk 
from  a ship  to  tbe  bottom.  For  sounding  there  are  two  plum- 
mets used,  one  of  which  is  called  the  hand-lead,  w eighing  about 
eight  or  nine  pounds  : and  the  other,  the  deep  sca-lcad,  weigh- 
ing from  twenty-five  to  thirty  pounds,  and  both  are  shaped  like 
the  frustum  of  a cone  or  pyramid.  The  former  is  used  in 
shallow  waters,  and  the  latter  at  a great  distance  from  the 
shore,  particularly  on  approaching  the  Umd  after  a sea  voyage. 
Accordingly  the  line*  employed  for  this  purpose  are  called  the 
deep  sea. lead, and  the  hand  lead-line.  The  hand  lead-line,  which 
i*  generally  twenty  fathoms  in  length,  is  marked  at  every  two 
or  three  fathoms,  so  that  the  depth  of  water  may  he  ascertained 
either  in  the  day  or  night.  At  the  depth  of  two  or  three  fathoms 
there  arc  marks  of  black  leather ; at  five  fathoms  there  is  a white 
rag  ; at  seven  a red  rag;  at  ten  black  leather;  at  thirteen  black 
leather;  at  fifteen  awhile  rag;  and  at  seventeen  a red  rug. 
.Sounding  with  the  band  lead,  which  is  called  heaving  the  lc:-d 
by  seamen,  is  generally  performed  by  a man  who  stands  in  the 
main-chains  to  windward.  Having  the  line  all  ready  to  run 
out  without  interruption,  he  holds  it  nt-nily  at  the  distance  of  a 
fathom  from  the  plummet,  and  having  swung  the  latter  back- 
wards and  forwards  three  or  four  limes,  in  order  to  acquire  the 
greater  velocity,  he  swings  it  round  his  head,  and  thcuce  as  far 
forward  as  is  necessary;  so  that  by  the  lead’s  sinking  while 
the  ship  advances,  the  line  may  he  almost  perpendicular  when 
it  reaches  the  bottom.  The  person  sounding  then  proclaims  tho 
depth  of  the  water,  io  a kind  of  song,  resembling  the  cries  of 
London  hawkers.  Thus  if  the  maik  of  five  fathoms  is  close  to 
the  surface  of  the  water,  he  calls,  *•  By  the  mark  five,”  and  as 
thero  is  no  mark  at  four,  six,  eight.  Ac.  he  estimatr*  those  num- 
bers, and  calls  **  By  the  dip  four.”  If  he  judges  it  to  be  a quar- 
ter ora  half  more  than  any  particular  number,  he  calls,  4‘  And  a 
quarter  five,”  ••  And  a half  four,”  Ac.  If  bo  perrrives  the  depth 
to  he  three  quarters  more  than  a particular  number,  he  vails  it 
a quarter  less  than  the  next;  then  at  four  fathoms  and  three 
quarters,  he  calls  " A quarter  less  five,”  Ac.  The  deep-sea  lead 
is  marked  with  two  knots  at  twenty  fathoms,  three  at  forty, 
four  at  fifty,  and  so  on  to  the  end.  It  is  also  marked  with  a 
single  knot  in  the  middle  of  each  interval,  a*  at  twenty  live, 
thirty-five,  forty-five  fathoms,  Ac.  To  use  this  lead  more  effee- 
tnslly  at  sea.  or  in  deep  water  on  the  sca-coast,  it  is  usual  pre- 
viously to  bring-to  the  ship  in  order  to  retard  hrr  course;  the 
lead  is  then  thrown  as  far  as  possible  from  the  ship  on  the  line 
of  her  drift,  so  that  as  it  sinks  the  ship  drives  more  perpon- 

* Tbs  onmecalion  of  tbe  not-*  in  s ton*,  oot  withttsndin*  lb*  difference 
in  their  intensity,  being  oninterrepteri  when  beard  »t  ■ distance,  formitirt 
a a elegant  sod  decisive  ooafirttition  of  Ibis  proposition. 
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dicularly  over  it.  Tbe pilot  feeling  the  lead  strike  the  bottom, 
readily  discovers  the  depth  of  the  water  by  tbe  mark  on  the 
line  nearest  its  surface. 

In  Soundings,  implies  the  being  so  near  tbe  land,  as  thAt  a 
deep  sea  lead  will  attain  tbe  bottom,  which  is  seldom  practi- 
cable in  the  ocean. 

Soundings,  Is  also  a name  given  to  tbe  specimen  of  the 
ground  ; a piece  of  tallow  being  stuck  upon  tbe  base  of  tbe 
deep-sea  lead,  brings  up  distinguishing  marks  of  tbe  bottom, 
as  sand,  shells,  ooze.  kc.  which  adhere  to  it.  The  soundings, 
i.  e,  the  depth  of  the  water  and  the  nature  of  the  ground,  arc 
carefully  marked  in  the  log-book,  as  well  to  determine  the  dis- 
tance of  the  place  from  the  shore,  as  to  correct  tbe  observations 
of  former  pilots. 

Sounding  Rod,  a long  piece  of  iron,  marked  with  feet  and 
inches,  which  being  let  down  by  a line  in  a groove  by  one  of  the 
pumps,  indicates  what  water  there  is  in  the  well,  and  conse- 
quently whether  or  not  the  ship  leaks. 

SOUP,  a kind  of  pottage  made  of  bread,  broth,  or  the  juice 
of  flesh,  with  various  other  ingredients,  usually  served  up  at  the 
beginning  of  a meal.  Portable  Soup , ia  a kind  of  cake,  formed 
of  concentrated  broth,  which  being  freed  from  all  fat,  and  by 
long  boiling  having  the  most  putrescent  parts  of  the  meat 
evaporated,  is  reduced  to  the  consistence  of  glue,  and  will  keep 
sound  for  many  years.  In  long  voyages  this  has  been  found  to 
be  a most  valuable  article  of  food. 

SOUTH,  one  of  tbe  four  cardinal  points  of  the  compass. 

SOUTHING  of  the  Moon,  the  time  at  which  the  moon  passes 
the  meridian  of  any  particular  place. 

SOWING,  in  Agriculture,  the  act  of  scattering,  or  putting 
the  seeds  of  grain,  plants,  &c.  on  or  into  tho  ground,  in  order 
to  their  producing  crops. 

SPACB,  in  Geometry,  denotes  the  area  of  any  figure,  or  that 
which  fills  the  interval  or  distance  between  the  lines  that  ter- 
minate it. 

Space,  in  Mechanics,  the  line  a moveable  body,  considered 
as  a point,  is  conceived  to  describe  by  its  motion. 

SPADE,  a well-known  tool  used  in  digging  the  soil ; but  its 
form  is  varied,  according  to  the  purposes  to  which  it  is  applied. 

SPADING,  in  Agriculture,  is  the  taking  off  the  sward  or 
surface  of  grass  land  by  means  of  the  paring  spade,  with  on 
intent  to  burn  it. 

SPAN,  among  Sailors,  a small  line  or  cord,  the  middle  of 
which  is  usually  attached  to  a stay,  whence  the  two  ends  branch 
outwards  to  the  risht  and  left,  having  either  a block  or  thimble 
attached  to  their  extremities.  It  is  used  to  confine  some  ropes 
which  pass  through  the  corresponding  blocks  or  thimbles.  To 
span  in  the  rigging,  is  to  draw  the  upper  parts  of  (be  shrouds 
together  by  tackles,  in  order  to  seize  on  the  catharping  legs. 

Span,  a measure  taken  from  the  space  between  the  thumb’s 
end  and  tho  tip  of  tbe  little  finger,  when  both  are  stretched 
out.  The  span  is  estimated  at  three  baodbrcadllis,  or  nine 
inches. 

8PANDRIL,  in  Architecture,  the  open  space  between  the 
outward  moulding  of  an  arch,  from  its  imposL  to  the  horizontal 
member  or  line  which  surrounds  it. 

SPANKER,  another  name  for  a ship's  Driver,  which  see. . 

SPAR,  iu  Mineralogy,  a name  given  to  those  earths  which 
break  ea«ily  into  ihon.boidal,  cubical,  or  laminated  fragments 
wiih  polished  surface*. 

SPARE,  an  epithet  applied  to  any  part  of  a ship’s  equipage 
that  lies  in  reserve,  to  supply  the  place  of  such  as  may  be  lo^tor 
rendered  incapable  of  service;  hence  we  say,  spare  tiller,  spare 
top-masts,  spare  sails.  Ac. 

SPARROW.  See  Priscilla. 

SPARROW-HAWK.  See  Falco. 

SPARS,  large  round  pieces  of  timber,  fit  for  making  top- 
masts, Ac. 

SPASM,  in  Medicine,  a cramp : in  its  modern  sense  it  signi- 
fies a continued  and  painful  contraction  of  a muscle,  or  any 
portion  of  muscular  fibres,  and  in  this  signification  it  stands 
opposed  to  convulsion. 

SPATULA  an  instrument  used  by  surgeons  and  apotheca- 
ries for  spreading  plasters,  lie. 

SPAVIN,  a disease  in  horses,  which  being  a swelling  or 
•lilfiiess  usually  in  tbe  ham,  causes  them  to  bait. 


SPAWN,  iu  Gardening,  the  progeny  of  plants,  or  other  vege- 
tables, which  consists  of  such  small  offsets,  suckers,  and  sprouts, 
as  rise  nuoierously  from  the  root  of  the  parent  stock.  Tlu-so 
being  taken  off  and  planted,  will  readily  take  root,  and  become 
proper  plants. 

Spawn,  Mushroom,  generated  in  old  hot  brds,  stable  dung 
moderately  dr>.  and  the  yards  of  livery  stables,  is  tbe  seed 
whence  new  crops  of  mushroom*  spring. 

Spawn  of  Fith,  the  glutinous  deposites,  whence  new  genera- 
tions, that  continue  the  species,  arise.  Each  kind  has  its  own 
peculiar  instinct,  in  reference  to  the  manner,  time,  and  place, 
of  providing  for  its  young;  but  the  variations  and  singularities 
of  the  tribes  belong  to  the  natural  history  of  the  species. 

SPAYING,  no  operation  performed  on  the  females  of  sete- 
ral  kinds  of  animals,  to  prevent  any  fui tlier  conception,  and 
promote  their  fattening. 

SPEAKER,  of  the  House  of  Commons,  a member  of  the  house 
elected  by  a majority  of  the  votes  thereof,  to  act  as  chairman  or 
president  in  pulling  questions,  reading  briefs  or  bills,  keeping 
order,  reprimanding  the  refractory,  adjourning  the  house,  lie. 
The  first  thing  done  by  the  commons,  upon  the  first  meeting  tf 
a parliament,  is  to  choose  a speaker,  who  is  to  be  approved  of 
by  the  king,  and  who.  upon  his  admission,  begs  his  majesty  that 
the  commons  during  their  silting  may  have  free  access  to  his 
maj«  sty,  freedom  of  speech  in  their  own  house,  and  security 
liotn  arrests.  The  speaker  is  not  allowed  to  persuade  or  dis- 
suade in  passing  a bill,  but  only  to  make  a short  and  plain  nar- 
rative ; nor  to  vote, unless  the  house  he  eqaallv  divided. 

SPEAKING  TRUMPET,  a lube  formed  to  coll  et  tbe  im- 
pulses of  sound  in  speaking,  and  convey  them  forward  to  a dis- 
tance. See  Acoustics. 

SrzAR.  .See  Lance. 

SPEAR  WORT,  in  Botany,  the  Ranunculus  Flemincut,  gene- 
rally deemed  poisonous,  but  frequently  used  l'or  medical  pur- 
pose* Tho  h aves,  bruised  to  a kind  of  paste,  and  applied  to 
the  skin,  will  soon  raise  a blister.  To  sheep  it  pruves  very 

pernicious. 

SPECIES,  a term  of  relation.  It  comprises  any  number  of 
individuals  »f  the  same  common  character,  and  yet  it  is  less 
<-uutprche<»*ive  than  the  term  genus.  That,  however,  which  ia 
a specie*  in  one  relation,  n.ay  become  a geous  in  another. 
Thus,  animal  is  a species  as  ranged  under  Body,  but  It  is  a 
genus  in  reference  to  Man,  who  now  becomes  a species  of  the 
more  generic  term  Animal. 

Species,  in  Algebra,  the  characters  or  symbols  made  use 
of  to  rrpresent  quomilie*. 

SPECIFIC,  iu  Medicine,  a remedy  whose  virtue  and  effect 
is  peculiarly  adapted  to  some  certain  disease,  li  adequate 
thereto,  and  exerts  its  whole  force  immediately  thereon. 

SPECIFIC  GR  AVITY,  the  relative  weight  of  equal  portions 
of  different  kinds  nf  matter.  For  Ituids  and  solids,  the  common 
standard  of  reference  is  pure  distilled  water  at  Fahrenheit, 
which  a cubic  fuot  will  weigh  1000  ounces.  The  specifie  gra- 
vity of  water  is  called  I,  or  1000. 

SPECIFICATION,  a statement  of  particulars  given  by  a 
builder,  an  engineer,  or  artist,  describing  tbe  dimensions  and 
the  peculiarities  uf  the  work  he  is  about  to  undertake.  Specifi- 
cations must  always  be  given  when  patents  are  to  he  obtained. 

SPECTACLE,  some  n-maikablc  object  which  arrests,  or  is 
designed  to  arrest,  public  attention.  It  is  presumed  to  bo 
always  beheld  with  some  passion  or  emotion  of  the  mind. 

SPECTACLES,  an  opiiual  instrument,  consisting  of  two 
lenses  set  in  a frame,  and  fixed  at  a convenient  distance  before 
the  eyes,  to  assist  the  sight.  Spectacles  are  said  to  have  been 
invented  about  the  year  1209;  but  several  individuals  claim 
the  honour  of  this  discovery. 

SPECTRUM,  in  Optics.  When  arayoflight  is  admitted 
through  a small  hole,  and  received  on  a white  surface,  it  forms 
a luminous  spot.  If  a dense  transparent  body  be  interposed, 
the  light  will  be  refracted  in  proportion  to  tbe  density  or  tbe 
medium  ; bu  if  a triangular  glass  prism  be  interposed,  the  light 
is  not  merely  refi acted,  but  it  is  divided  into  seven  different 
rays.  Tbe  ray  of  light  no  longer  forms  a luminous  spot,  but  las 
assumed  an  oblong  shape,  terminating  in  seniieircalnr  arches, 
and  exhibiting  seven  different  colours.  This  image  is  called 
the  spectrum,  and,  from  being  produced  by  the  prism,  the  pria- 
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matie  spectrum.  These  different  coloured  rays  appearing  in 
different  places  of  the  spectrum,  shew  that  their  refractive 
power  is  different.  Those  which  arc  nearest  the  middle  arc  the 
least  refracted,  and  those  which  arc  the  most  distant,  the  great- 
est. The  order  of  the  sewn  rays  of  the  spectrum  is  the  follow- 
ing: red,  orange,  yellow,  green,  blue,  indigo,  violet.  The  red, 
which  is  at  one  end  of  the  spectrum,  is  the  least,  and  the  vio- 
let, which  is  at  the  other  end,  is  the  most  refracted.  Sir  Isaac 
Newton  found,  if  the  whole  spectrum  was  divided  into  3GO  parts, 
the  number  of  the  parts  occupied  by  each  of  ihe  colours  to  be 
the  following: — red,  45  parts  : orange,  27;  yellow,  48  ; green, 
60 ; blue,  00 ; indigo,  40 ; and  violet,  80.  These  different  co- 
loured rays  are  not  subject  to  further  division.  No  change  is 
effected  upon  any  of  them  by  bring  further  refracted  or  reflected; 
and  as  they  differ  in  rcfrangibility,  so  also  do  they  differ  in  the 
power  of  inflection  and  reflection.  The  violet  rays  are  found 
to  be  the  most  rrflexiblc  and  inflexible,  and  the  red  the  least. 

SPECULARES,  the  name  of  a genus  of  fossils  of  the  talc 
class. 

SPECULUM,  in  Catoptrios.  is  a metallic  reflector  made  use 
of  in  catadioptric  telescopes,  instead  of  the  object-glass  used 
in  dioptric  telescopes. 

SPEECH,  the  act  or  art  of  expressing  thought  by  articulate 
sounds,  or  signs  invented  for  that  purpose. 

SPEEDWELL.  See  Veronica. 

SPELL,  a kind  of  charm  to  drivo  away  disease  by  hanging 
a piece  of  paper  round  the  neck.  It  also  signifies  the  extend- 
ing an  indefinite  hut  strange  influence  over  a person,  which 
prevents  the  regular  use  of  his  natural  powers.  Spell  is  like- 
wise used  for  a given  period,  during  which  one  nmn  or  party 
relieves  another  in  doing  something  that  i*  laborious.  In  this 
sense  it  is  common  among  sailors  and  miners. 

SPERMACETI.  This  peculiar  oily  substance  is  fonnd  in  the 
cranium  of  the  physeter  roonoccphalus,  or  spermaceti  whale.  It 
is  obtained  also  from  some  other  species. 

SPHERE,  in  Mineralogy,  a mineral  composed  of  nearly 
equal  parts  of  oxide  of  titanium,  silex,  and  lime. 

Sphere,  is  a solid  contained  under  one  uniform  round  sur- 
face, such  as  would  be  formed  by  the  revolution  of  a circle  about 
a diameter  thereof  as  an  axis. 

Sphere,  in  Astronomy,  that  concave  orb.  or  expanse,  which 
invests  our  globe,  and  in  which  the  heavenly  bodies  appear  to 
be  fixed  and  at  equal  disiancc  from  the  eye. 

SPHERICS,  the  doctrine  of  the  sphere,  particularly  of  tbo 
several  circles  described  on  its  surface,  with  the  method  of  pro- 
jecting the  same  on  a plane. 

SPHEROID,  a solid  body  approaching  to  the  figure  of  a 
rphrre,  though  not  exactly  round,  but  having  one  of  its  diame- 
ters longer  than  the  other. 

SPHINX,  the  Hawk  in  oik.  a genus  of  insects  of  tbo  order 
lepidoptera,  The  generic  character  is,  antenna:  thickest  in  the 
middle,  subprismatic,  and  attenuated  at  each  extremity  ; wings 
deflected  ; flight  strong,  and  commonly  in  the  morning  or  even- 
ing. 

SPHINX,  in  Sculpture,  a figure  representing  n fabulous 
monster  of  that  name.  It  is  portrayed  with  the  head  and 
breasts  of  a woman,  the  wings  of  a bird,  the  claw  s of  a lion, 
and  the  other  parts  of  the  body  like  those  of  a dog  or  lion. 

SPHRAGIDE,  or  Lemnien  Earth,  in  Mineralogy,  a sob- 
stance  resembling  fuller’s  earth,  found  in  the  island  of  Lemnos 
in  the  Mediterranean.  It  is  in  high  repute  in  the  East  as  an 
antidote  against  poison  and  the  plague,  and  is  dug  only  once  a 
year,  and  that  with  great  solemnity. 

8PICA  VIRGINIS,  a star  of  the  first  magnitude  in  the  con- 
stellation Virgo. 

SPICE,  any  kind  of  aromatio  drug  that  has  hot  and  pungent 
qualities;  such  as  pepper,  nutmeg,  ginger,  cinnamon,  and 
cloves.  Some  include  under  this  term  senna,  cassia,  frankin- 
cense. tic. 

SPIDER,  a creature  too  well  known  to  require  any  particu- 
lar description.  Of  this  genus  one  hundred  and  twenty  species 
have  been  enumerated  ; and  of  some,  the  natural  history  is 
exceedingly  curious. 

SPIELM ANNIA,  a genus  of  the  didynamia  angiosperinia 
class  and  order. 

SPIOELIA,  W o it  mo  r xss,  a genus  of  plants  hclougingto  the 
101-2. 


class  of  pentaodria,  and  order  of  monogynia  ; and  in  the  natu 
ral  system  arranged  under  the  47th  order,  stellular. 

SPIKE,  in  Gunurry,  to  choke  up  the  touch-hole  w ith  a nail, 
or  something  made  on  purpose,  so  as  to  render  that  piece  of 
ordnance  useless.  Spike  is  also  the  nail  or  instrument  with 
which  the  act  is  effected. 

SPIKING  up  the  Ordinance,  a sea  phrase  used  for  fastening 
a quoin  with  spikes  to  tbo  deck  clone  to  the  breech  of  the  car- 
riage of  great  guns,  that  they  may  keep  close  and  firm  to  the 
ship’s  sides,  and  not  get  loose  when  the  ship  rolls,  and  by  that 
means  endanger  the  breaking  out  of  a butt-head  of  a plank. 

SPINACf  A.  Spinach,  a genus  of  plants  belonging  to  theclssa 
of  dioccia,  and  to  the  order  of  pentaodria;  and  in  the  natural 
system  arranged  under  the  12lh  order,  holoracc*. 

SPINDLE,  on  Ship  Board,  a sort  of  iron  pin  tapering  at  the 
upper  end  to  a point  It  is  fixed  into  the  upper  end  of  the  top- 
gallant mast,  so  as  to  carry  a vane,  which  turning  thereon  hori- 
zontally, shews  the  direction  of  the  wind. 

Spinple,  is  also  the  name  of  the  lower  end  or  foot  of  a cap- 
stan, which  is  shod  with  iron,  and  becomes  the  pivot  or  axis  on 
which  it  turns  in  the  saucer. 

SPINE,  the  backbone  in  any  animal,  but,  in  reference  to 
man,  it  is  the  articulated  bony  pillar  at  the  bark  of  the  trunk, 
forming  the  foundation  or  basis  of  support  and  connexion  to 
all  the  other  parts  of  the  frame. 

SPINELL.  See  Rt’»r. 

SPINET,  or  Spinnet,  a musical  instrument  ranked  in  the 
second  or  third  place  among  harmonious  instruments. 

SPINNING,  the  art  of  combining  animal  or  vegetable  fibres 
into  threads  or  cords,  by  twisting  them  together.  Wool,  silk, 
cotton,  flax,  and  hemp,  are  the  matters  most  commonly  employ- 
ed for  spinning  into  threads  ; and  of  these  moat  of  the  vegetable 
fibres,  except  eotton,  require  to  be  wetted  during  the  operation 
of  spinning,  to  render  them  more  supple  ; but  cotton,  wool,  and 
silk,  arc  spun  in  a dry  state.  The  machines  employed  for  spin- 
ning are  of  very  different  kinds,  and  adapted  to  the  materials  to 
be  operated  upon  ; but  they  have  all  a spindle,  revolving  with 
a rapid  motion  to  twist  the  fibres  which  are  attached  to  the  end 
of  it,  and  are  supplied  in  a regular  quantity,  as  fast  as  tho 
twisting  motion  of  the  spindle  will  form  them  into  a thread ; 
and  there  is  also  some  provision  of  a bobbin  upon  the  spindje, 
to  lake  up  and  retain  the  thread  when  made. 

The  most  ancient  mode  of  spinning  is  by  the  spindle  and 
distnff,  which,  though  exceedingly  simple,  was  attended  with 
much  labour,  and  ss  the  produce  was  small,  the  original  method 
was  laid  aside.  This  simple  but  inconvenient  method  of  spin- 
ning, however,  becomes  very  efficient,  when  the  spindle,  instead 
of  bring  spun  upon  the  ground,  is  mounted  in  a proper  frame 
and  turned  by  a wheel  and  band : this  forms  a machine  which 
is  called  the  one-thread  wheel,  and  is  still  used  in  the  country 
for  spinning  wool ; the  spindle  is  made  of  iron,  and  placed  hori- 
zontally, so  that  it  can  revolve  freely  ; and  the  extremity  of 
the  spindle,  to  which  the  thread  is  applied,  projects  beyond  tho 
support.  The  wheel  which  turns  it  is  placed  at  one  side,  the 
pivots  of  both  being  supported  in  upright  pieces,  rising  up  from 
a sort  of  stool.  The  spinner  puls  the  wheel  in  rapid  motion 
hy  its  handle,  and  its  weight  is  sufficient  to  continue  the  motion 
for  some  seconds  ; then  walking  backwards  from  the  spindle,  in 
the  direction  of  its  length,  she  supplies  the  fibres  regularly,  and 
the  motion  twists  them  into  a thread  ; but  when  a convenient 
length  is  spun,  the  spinner  steps  on  one  side,  md  reaches  out 
that  arm  which  holds  the  end  of  the  thread,  so  as  to  alter  tho 
direction  of  the  thread,  and  bring  it  nearly  perpendicular  to  the 
length  of  the  spindle,  which  motion  gathers  or  wiods  up  the 
thread  upon  the  middle  of  the  projecting  part  of  the  spindle. 
Tikis  being  done,  she  holds  the  thread  in  the  direction  of  the 
spindle,  so  that  it  will  receive  twist,  and  retreats  again  to  spin  a 
fresh  length  of  thread.  For  spinning  wool,  it  is  not  wound 
round  the  distaff  the  same  as  flax,  but  the  spinner  holds  a lock 
of  it  doubled  over  the  fore-fiugcr,  and  draws  away  the  fibres 
from  the  middle  part  of  a lock,  to  do  which  with  regularity  is 
the  great  art  of  spinning  by  hand. 

A spinning  machine  more  perfect  than  this  is  the  one-thread 
flax-wheel,  with  spindle  and  flyer ; it  has  the  property  of  con- 
stantly drawing  up  the  thread  as  fast  as  it  is  spun,  instead  of 
spinning  a length  and  then  winding  it  upon  the  spindle. 
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Ad  improvement  was  made  in  tlic  spinning  wheel  by  Mr.  An- 
tis  xome  icais  ago,  which  was  an  application  of  whalSir  Rich  aid 
Arkwright  had  before  invented.  The  object  is  to  obviate 
the  necessity  of  stopping  tho  wheel  to  remove  the  thread  ftoui 
one  hook  to  another,  in  the  manner  just  described.  For  this 
purpose  the  bobbin  is  made  to  move  regularly  backwards 
and  forwards  upon  the  spindle,  a spaeo  equal  to  its  length, 
so  that  every  part  will  in  succession  be  presented  opposite 
the  hook  over  which  the  thread  passes,  and  thus  receive  the 
thread  regularly  upon  the  whole  length  of  the  bobbin.  The  in> 
Trillion  has  also  another  advantage  over  the  old  method,  which 
always  winds  the  thread  in  ridges  upon  the  bobbin,  and  if  the 
thread  breaks  io  reeling  the  yarn,  the  whole  bobbin  may  as  well 
be  thrown  away,  because  the  thread  cannot  easily  be  found  again 
but  this  improved  wheel  always  wiods  the  threads  across  upon 
one  another,  by  which  means  the  end  can  never  be  lost. 

It  was  not  until  the  latter  end  of  the  last  century,  that  spin- 
ning machines  of  greater  powers  were  constructed;  but  all 
threads  were  spun  by  one  of  the  machines  which  we  have  de- 
scribed ; the  first  being  used  for  cotton  and  wool,  and  the  other 
with  the  bobbin  and  flier,  for  flax;  but  for  the  very  coarse 
threads,  two  spindles  were  applied  to  the  latter  machine,  and 
the  spinner  having  the  wool  wound  round  a band,  tied  it  round 
her  waist  instead  of  winding  it  upon  a distaff,  and  was  thus 
able  to  draw  out  fibres  with  each  band,  and  supply  two  spindles. 
The  first  improvement  of  any  importance  in  spinning,  was  that 
of  the  spinning  jenny  invented  by  Mr.  Hargraves,  as  related  in 
our  article  Weaving.  This  was  followed  by  the  stubbing  machine 
or  billy,  which  by  preparing  the  rovings  for  the  jenny,  a work 
which  was  previously  performed  by  the  band,  was  deemed  a 
considerable  acquisition. 

The  inventions  of  Sir  Richard  Arkwright  soon  superseded 
these  machines.  His  principal  invention  iu  the  spinuing  was  1 
the  introduction  of  the  rollers  to  draw  out  or  extend  the  fibres 
to  their  full  length,  which  is  hy  this  means  much  more  perfectly 
performed  than  by  the  fingers  of  the  spinner.  For  the  imme- 
diate twisting  of  the  thread,  he  adopted  the  spindle,  bobbin,  and 
flyer  of  the  old  flax-wheel,  placed  in  a vertical  position,  but 
added  to  it  the  important  improvement  of  raising  and  lowering 
the  bobbin,  to  distribute  the  thread  regularly  and  equally  upon 
all  the  length  of  it,  the  same  which  we  have  before  described  as 
being  applied  by  Mr.  Antis  to  the  common  spinning-wheel. 
The  spinuing  jenny  wns  again  introduced,  and  rendered  equal, 
and  for  some  purposes  superior,  to  the  water  frame,  by  Mr, 
Crumpton,  who  combined  with  it  the  system  of  rollers,  of  Sir 
Richard  Arkwright,  and  called  the  mule. 

The  great  success  attending  the  spinning  of  cotton  by  these 
machines,  induced  many  persons  to  attempt  the  spinning  ol'llax 
and  wool  by  similar  means.  Short  wool,  for  the  manufacture 
of  cloth,  is  spun  by  the  hilly  and  jenny  ; but  flax  and  long  wool 
for  worsted  require  very  different  treatment  from  cotton  and  short 
wool,  particularly  the  flax,  owing  to  the  great  length  of  the  fibres, 
and  to  their  being  of  such  irregular  lengths  ; in  consequence, 
when  they  are  extended  by  the  rollers  on  Arkwright's  principle, 
some  fibres  will  be  broken,  if  the  distances  between  the  rollers  is 
too  small : and  on  the  other  hand,  if  the  distance  is  too  great, 
tbe  fibres  will  not  bo  properly  extended.  The  latter,  however, 
is  tho  least  evil  of  the  two  ; and  in  consequence,  tho  spinning 
frames  for  flax  have  the  rollers,  between  which  the  extension  or 
drawing  out  is  effected,  placed  at  a distance  of  from  14  to  18  | 
inches  between  the  first  two  pair  of  rollers. through  which  the  (lax  [ 
passes  ; the  next  two  pair,  six  or  eight  inches ; after  which  it  is  I 
passed  between  the  third  pair  of  rollers  at  a distance  of  five  or  f 
six  inches,  and  then  delivered  to  tho  spindles,  which  arc  simi-  | 
Jar  to  those  of  the  water-frame,  but  placed  in  an  inclined  posi-  j 
tion.  The  rollers  are  made  in  a very  different  way  from  those  ■ 
for  cotton,  beiogonly  narrow  w heels  just  wide  enoogh  to  receive 
the  fibres  of  flax  between  them  ; and  the  fibres  aie  prevented 
from  getting  out  sidewavs  by  small  tin  spouts,  through  which 
the  flax  passes,  as  the  rollers  draw  it  forwards.  The  reason  of 
this  is,  that  the  flinty  surface  of  the  flax  would  soon  wear  a 
hollow  part  round  a plain  roller,  which  would  then  let  the  flax  ; 
slip  through ; hot  the  narrow  wheel  wears  down  equally  over 
•he  whole  breadth  of  its  edge.  The  lower  pair  of  these  rollers, 
or  wheels,  revolves  in  a small  trough  of  water,  in  the  same 
manner  as  a grindstone,  and  thus  keeps  tbo  flax  constantly  j 


wet,  which  is  necessary,  in  order  to  soften  the  fibres,  and.  make 
them  spin  into  a firm  and  smooth  thread. 

Worsted  is  also  spun  in  a fr  uno  resembling  the  water-frame 
of  Arkwright,  from  which  it  only  differs  io  the  relative  distances 
of  the  rollers,  by  w hich  the  drawing  out  or  extending  oi  the 
fibres  is  effected. 

Messrs.  Clarke  and  Rugby  obtained  n patent  in  1806.  for 
improvements  in  a machine  for  spinning  hemp  and  flax,  which 
is  intended  to  be  worked  by  hand  labour,  and  to  be  at  such 
a small  expense,  as  to  bring  it  williin  tbe  reach  of  small  manu- 
facturers. The  inventors  state  it  to  be  constructed  upon  such 
safe  and  easy  principles,  that  no  length  of  experience  is  neces- 
sary to  enable  children  to  work  it ; and  that  it  occupies  so  lit- 
tle space,  that  the  machines  may  be  placed  io  small  rooms,  out- 
buildings, and  other  cheap  places.  To  ellert  tho  above  purpo 
scs,  it  was  necessary  to  get  rid  of  the  Oyer  fixed  upon  the  spin- 
dle used  in  the  old  machinery  for  spinning  hemp  or  flax,  which 
additions  require  a power  in  proportion  of  five  to  one  ; and  also 
to  surmount  tbe  difficulty  which  arises  from  the  want  of  elasti- 
city in  these  substances,  and  which  prevents  them  from  being 
spun  by  stielchiog  out,  at  the  same  time  that  the  thread  it 
twisted  in  the  manner  of  tbe  mule  or  jenny.  For  further  parti- 
culars see  Cotton. 

Spinning  Wkert,  in  Rope-making,  for  twelve  spinners  to  spin 
yarn  at  the  same  time  is  about  five  feet  in  diameter,  and  is  hung 
between  two  posts  fixed  in  the  ground  : on  its  top  is  fixed  a se- 
micircular frame,  called  the  bead,  which  contains  12  whirls,  that 
turn  on  iron  spindles,  with  hooks  to  their  front  ends  to  bang  the 
hemp  on,  and  are  worked  by  means  of  a leather  band  encircling 
the  wheel  and  whirls.  The  whirls  are  made  to  run  with  a truer 
motion  when  the  head  on  the  rising  side  of  the  hand  Las  a lar- 
ger segment  of  a circle  than  tbe  falling  side  ; or,  io  other  words, 
let  the  base  part  of  the  head  be  longer  from  tbe  middle  than  the 
opposite  or  tailing  side,  by  which  means  the  band  will  be  kept 
equally  tight  over  the  whirls,  and  consequently  the  motion  will 
he  alike  to  ill.  Heads  made  in  this  manner  have  the  wheels 
turned  always  the  same  way. 

SPINSTER,  in  Law,  an  addition  usually  given  to  all  un- 
married women,  from  a viscount's  daughter  downward. 

SPIRACULA,  in  Entomology,  holes  or  pores  on  each  side 
of  every  segment  of  the  abdomen,  through  which  insects  breathe. 

SPIRAL,  in  Architecture  and  Sculpture,  implies  a curve 
that  ascends  winding  about  a cone  or  spire,  so  that  all  tbo 
points  thereof  continually  approach  the  axis. 

Spikil,  in  Geometry,  a curve  line  of  the  circular  kind, 
which  in  itsprogreas  recedes  from  its  centre. 

SPIRALE,  Proportional,  arc  such  spiral  lines  as  the  rhumb 
lines  on  the  terrestrial  globe. 

SPIRIT,  in  Physiology,  the  roost  subtle  and  volatile  part  or 
juice  of  the  body,  by  means  of  which  its  various  functions  and 
operations  have  been  supposed  to  be  performed.  For  Spirits 
distilled,  see  Abac.  Brandy,  Rim,  he. 

Spirit,  in  Theology,  signifies  any  incorporeal  being  that 
possesses  intelligence.  In  the  highest  sense,  God  is  a spirit; 
angels,  devils,  and  tbe  souls  of  men,  are  spirits.  The  term  is 
more  emphatically  applied  to  the  Holy  Ghost.  On  the  nature, 
qualities,  and  peculiar  properties  of  spirit,  tho  disputations 
among  divines  and  metaphysicians  have  been  carried  to  an 
almost  immeasurable  length. 

SPIRITUALIZATION,  in  Chemistry,  the  act  of  extract- 
ing spirits  from  natural  bodies. 

8PIRKBTING,  that  range  of  planks  which  lies  between  the 
water-way  and  the  lower  edge  of  the  gun-ports  wilhinsidc  of  a 
ship. 

SPLICING,  among  Seamen,  to  join  the  two  ends  of  a rope 
together,  or  to  unite  tbe  end  of  a rope  to  any  part  thereof,  by 
interweaving  the  strands  in  a regular  manner.  There  are  se- 
veral methods  of  splicing,  according  to  the  services  for  which 
it  is  intended  ; all  of  which  are  distinguished  by  particular  cpi- 
thcU. 

The  short  splice,  is  used  upon  the  cables,  slings,  block-strops 
and  in  general  all  ropes  which  are  not  intended  to  ruu  through 
blocks,  or  where  the  splice  is  not  in  danger  of  beiog  loosened. 
It  is  made  by  untwisting  the  ends  of  two  ropes,  or  the  ends  of 
one  rope,  and  having  placed  each  of  the  strands  of  one  opposite, 
and  in  the  interval  between  two  strands  of  the  other,  by  pen*- 
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trilling  the  lattei  with  a 6d  or  marline  spike,  parallel  to  the  axis 
or  length  of  the  rope. 

The  long  splice,  occupies  a greater  extent  of  rope,  but  by  the 
three  joinings  being  fixed  at  a distance  from  each  other,  the  in- 
crease of  bulk  is  divided  ; hence  it  is  much  neater  and  smother 
than  the  short  splice,  and  better  adapted  to  run  through  the 
channel  of  a block.  Ax.  for  which  use  it  is  generally  intended.  . 

The  eye-splice,  forma  a sort  of  eye  or  circle  at  the  end  of  a 
rope,  and  is  used  for  splicing  in  thimbles,  bulls-eyes,  tec.  and 
sometimes  on  the  end  of  block-strops.  The  strands  are  therefore 
untwisted,  and  tbeirextremities  thrust  through  the  three  strands 
in  that  part  of  the  rope  whereon  the  spline  is  to  be  formed,  and 
thence  passing  over  the  surface  of  the  second  strand,  they  are 
again  thrust  through  the  third,  which  completes  the  operation. 
There  are  other  names  for  splices  made  in  a similar  manner  to 
the  eye-splice,  but  for  a different  purpose,  beiog  chiefly  used  in 
lead-lines,  log-lines,  and  fishing  lines,  where  the  short  splice 
would  be  liable  to  separation,  as  being  frequently  loosened  by 
the  watet.  It  is  made  by  splicing  the  ends  of  two  lines  at  n 
short  distance  from  each  other ; and  the  extremities  of  each 
being  interwoven  into  the  bight  of  the  other  lines,  becomes  dou- 
ble in  the  extent  of  the  splice. 

SPLINTERS,  the  pieces  of  a ship’s  side,  masts,  decks,  Ac. 
which  being  knocked  off  by  a shot,  acquire  great  velocity,  and 
frequently  do  more  damage  among  the  men  than  the  shot  itself. 

Splinter-aWHb*£,  sinnet  made  into  nets,  and  nailed  npon 
the  ioaer  part  of  the  ship's  sides,  to  lessen  the  effect  of  the 
splinters. 

SPOILS,  whatever  is  taken  from  an  enemy  in  war;  it  is 
frequently  denominated  booty. 

SPONDEE,  Spondaus,  in  ancient  Poetry,  a foot  consisting 
of  two  long  syllables  as,  om-nts. 

SPONGIA,  Sponge,  in  Natural  History,  a genus  of  animals 
belonging  to  the  class  of  vermes  and  order  of  zoophyta.  It  is 
fixed,  flexible,  and  very  torpid,  growing  in  a variety  of  forms, 
composed  of  reticulated  fibres,  or  masses  of  small  spines  inter- 
woven together,  and  clothed  with  a living  gelatinous  flesh,  full 
of  small  months  or  holes  on  its  surface,  by  wbioh  it  sucks  in  and 
throws  out  the  water. 

SPONGIOSE,  in  Anatomy,  an  appellation  given  to  several 
parts  of  the  body. 

SPONSORS.  See  Godfathers. 

SPONTANEOUS  COMBUSTION.  Many  vegetable  sub- 
stances, highly  dried,  and  heaped  together,  will  heat,  scorch, 
and  at  last  burst  into  a flame.  Of  those,  the  most  remarkable 
is  a mixture  of  the  expressed  oil  of  the  farinaceous  seeds,  as 
rape  or  linseed  oil.  with  almost  any  dry  vegetable  fibre,  such 
as  hemp,  cotton,  matting,  Ac.  and  still  moro  so,  if  also  united 
with  lamp-black  or  any  other  carbonaceous  substance.  These 
mixtures,  if  kept  for  a time  undisturbed  in  closo  handles,  and 
in  a warm  temperature,  even  in  small  quantities,  will  often  beat 
and  burn  with  a smothered  lire  for  some  hours  ; and  if  air  be 
admitted  freely,  will  then  burst  into  flame.  To  this,  without 
doubt,  may  be  attributed  several  accidental  conflagrations  in 
storehouses,  and  places  where  quantities  of  these  substauces 
are  kept 

SPONTOON,  is  a weapon  much  like  a halberd,  formerly 
used  instead  of  a half-pike,  hy  the  officers  of  foot. 

SPOONDRIFT,  a sort  of  showery  sprinkling  of  the  sea- 
water, swept  from  the  surface  of  the  waves  in  a tempest,  and 
flying  according  to  the  direction  of  the  wind. 

SPOTS,  in  Astronomy,  dark  places  observed  on  the  discs 
of  the  sun,  moon,  or  planets.  These  were  first  discovered  by 
Galileo  in  the  year  IGlu,  soon  after  he  had  completed  his  tele- 
scope. 

SPOUT,  the  name  of  a trunk  for  conveying  water  from  off 
the  tops  of  buildings. 

Spout,  Water,  or  Water  Spout,  in  Natural  History,  is  aa 
extraordinary  elevation  of  the  water  nt  sea,  and  is  very  dan- 
gerous to  ships.  Its  first  appearance  is  in  the  form  of  a deep 
cload,  the  upper  part  of  which  is  white,  and  the  under  black. 
From  the  lower  part  of  this  cloud  bangs  down  a conical  tube, 
its  biggest  end  at  the  top,  wbioh  is  called  the  spout.  Under 
this  tube  the  sea  appears  in  a state  of  boiliug  agitation ; the 
water  rises,  and  stands  as  a column  or  pillar,  some  yards  above 
the  common  surface  ; and  from  its  extremity  it  spreads  around 
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in  a kind  of  smoke.  Many  instances  have  occurred  where  the 
water  has  risen  when  no  spout  has  been  visible.  Water- spouts 
generally  appear  in  warm  dry  weather,  and  when  the  sea  is 
calm.  This  phenomenon  is  supposed,  by  some,  to  be  occasioned 
by  electricity,  whilo  others  ascribe  it  to  the  meeting  of  contrary 
winds.  It  is,  however,  admitted,  that  water-spouts  frequently 
appear  without  any  indications  of  an  adequate  cause. 

SPRAT,  a small  fish  well  known  in  London  and  other  mar- 
kets. The  usual  length  is  about  four  or  five  inches,  and  the 
body  deep.  From  its  superficial  appearance  some  have  erro- 
neously thought  it  to  be  a young  herring.  But  a minute  exa- 
mination will  prove  the  species  to  be  distinct. 

SPRAY,  the  sprinkliog  or  foam  of  the  sea,  which  is  driven 
from  the  top  of  a wave  in  stormy  weather.  It  differs  from  the 
spoondrift,  as  being  only  blown  occasionally  from  the  broken 
surface  of  a high  wave;  whereas  the  latter  continues  to  fly 
horizontally  along  the  sea  without  intermission  during  the  ex- 
cess of  a tempest  or  hurricane.  It  is  sometimes  called  spry. 

SPRING,  in  Natural  History,  a fountain  or  source  of  water 
rising  out  of  the  ground. 

Sr  hi  no,  in  Mechanics,  denotes  a thin  piece  of  tempered  steel, 
or  other  clastic  suhstanoe  ; which  being  wound  up,  serves  to  pnt 
several  machines  in  motion  by  its  elasticity,  or  endeavour  to 
unbend  itself;  such  is  the  spring  of  a clock,  watch,  Ac. 

Spring,  among  Sailors,  implies  acrack  running  transversely 
or  obliquely  through  any  part  of  the  mast  or  yard,  so  as  to  ren- 
der it  unsafe  to  carry  the  usual  quantity  of  sail  thereon 

Spring,  is  also  a rope  passed  out  of  a ship's  stern,  and  at- 
tached to  a cable  proceeding  from  her  bow,  when  she  lies  at 
anchor.  It  is  usually  performed  to  bring  the  ship’s  broad  side, 
or  battery  of  cannon,  to  bear  upon  some  distant  object,  as  an- 
other ship,  a fortress  on  the  coast,  Ac,  When  a ship  rides  by 
anchors  which  arc  only  attached  to  one  end,  she  will  move  like 
a weather-cock,  according  to  the  direction  of  the  wind  or  tide. 
Now,  if  a rope  be  extended  to  the  other  cad  to  the  same  anchor, 
it  is  evident  that  by  slackening  one  of  these  ropes,  aud  keeping 
the  other  fast,  her  side  will  lie  more  or  less  obliquely  to  the 
wind  or  tide  as  occasion  may  require,  so  as  to  be  opposed  to  any 
distant  object  to  the  right  or  left.  For  instance,  if  a ship  ride 
with  her  head  northerly,  and  is  required  to  cannonade  a fortress 
lying  on  the  south  or  south-east,  a hawser  is  run  out  of  the 
stern,  aud  being  carried  forward  without  her  fid,  ij  attached  to 
the  cable,  at  a competent  distance  ahead  of  the  ship  ; the  haw- 
ser is  then  tightened  by  the  capstan  or  tackles,  and  the  cable 
being  slackened  the  ship  immediately  turns  her  side  towards 
the  object  intended  to  be  battered. 

Sr  hi  no,  is  likewise  a rope  extending  diagonally  from  the 
stern  of  one  ship  to  the  head  of  another  which  lies  abreast  of 
her  at  a short  distance,  and  is  performed  to  make  one  of  the 
ships  sheer  off  to  a greater  distance  from  the  other.  Springs  of 
this  kind  are  occasionally  applied  to  a wharf  or  pier  for  the 
same  purposes. 

To  Spring  a Matty  Yard,  Ac.  is  to  crack  it  transversely  or 
obliquely. 

Spring  Tide,  the  periodical  excess  of  the  elevation  and  de- 
pression of  the  tide,  w hich  happens  soon  after  the  new  and  full 
moon. 

SPRINGS.  On  tie  different  Properties  of  Metal  and  Wooden.— 
The  spring  is  not  only  a very  useful  auxiliary,  but  an  indis- 
pensable requisite,  in  many  pieces  of  mechanism.  But,  from 
the  difficulty  of  getting  springs  to  stand,  as  the  workmen  ex- 
press it,  to  their  temper,  they  are  not  so  frequently  applied  to 
the  purposes  of  mechanics  as  otherwise  they  might  be-  Great 
judgment  and  skill,  as  every  one  knows  who  is  conversant  with 
the  subject,  are  required,  to  give  to  a metal  spring  its  due  de- 
gree of  temper ; for,  if  made  too  hard,  it  snaps ; if  not  hard 
enough,  it  sets.  Metal  springs,  however,  frequently  fail  from 
another  cause,  which  is  very  little  understood  ; in  consequence 
of  which,  the  failnro  is  usually  attributed,  though,  as  presently 
will  be  seen,  unjustly,  to  the  unskilfulncss  of  the  workman.  It 
is  a circumstance  not  commonly  observed  respecting  a metal 
spring,  that  if  it  has  not  something  to  slop  against,  but  is  suf- 
fered to  vibrate  after  performing  the  requisite  action,  it  will,  in 
a short  space  of  time,  if  the  action  he  frequently  repeated,  cither 
break  or  set,  Whence  this  property  arises,  is  not  at  present 
the  object  of  inquiry.  It  is  mentioned,  that,  in  cases  which 
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wilt  admit  of  it,  tfaii  iuconvenieney  may  be  guarded  against. 
In  those  cases  in  which  the  vibration  cannot  conveniently  be 
avoided,  a wooden  spring,  which  is  not  subject  to  the  like  in- 
convenience, is  the  best,  and  perhaps  the  only  substitute.  A 
wooden  spring  is.  in  the  property  alluded  to,  the  reverse  of  a 
metal  one:  if  stopped  in  its  vibration,  it  soon  sets  or  breaks; 
if  permitted  to  vibrate,  its  temper  or  elasticity  suffers  not  the 
smallest  diminution.  Nome  years  ago,  the  Reverend  Edmund 
Cartwright  established  a mill  for  a manufacturing  purpose, 
(we  believe,  for  weaving  by  power,  which  was  first  introduced 
by  him,  and  for  which  he  was  afterwards  rewarded  by  parlia- 
ment.) In  this  mill  be  had  occasion  to  apply  springs,  under 
the  circumstances  mentioned  above;  he  at  first  attempted  to 
make  use  of  ntetal  ones,  but  in  vain,  being  never  able  to  make 
them  stand  a single  dny’s  work*  He  tried  every  kind  of  steel, 
and  employed  many  different  workmen,  but  still  without  suc- 
cess. Merely  as  a temporary  expedient,  till  such  time  as  lie 
could  get  a fresh  supply  of  steel  springs,  ho  one  day  tried  a 
wooden  one,  which,  to  his  agreeable  surprise,  completely  an- 
swered his  purpose ; and  from  that  time,  ns  mav  be  concluded, 
he  never  used  any  other  than  wooden  ones.  The  experiment 
was  perfectly  derisive:  the  springs  were  in  daily  action  for  four 
years  successively,  making,  in  a common  way,  from  forty  to 
fifty  strokes  in  a minute,  on  an  average.  At  the  expiration  of 
the  four  years,  those  springs  which  had  escaped  accidents  were 
as  elastic,  and  as  strong,  ns  when  first  put  into  action.  The 
wood  they  were  made  of  w as  red  deal,  clean  grained,  and  per- 
fectly free  from  knots.  To  many  manufacturers  who  employ 
machinery  for  various  purposes,  in  which  springs,  that  must  be 
anffered  to  vibrate,  form  a part,  this  information,  which  may  to 
■omc  appear  trivial,  will  be  found  highly  useful. 

SPRINGES,  a sort  of  noose  made  of  horse-hair,  and  some- 
times spread  on  the  ground,  supported  by  a twisted  willow,  to 
ensnare  birds.  Springes  are,  however,  used  in  various  other 
ways,  being  occasionally  set  in  hedges,  on  the  boughs  of  trees, 
and  in  other  places  to  which  birds  resort. 

SPRIT,  a small  boom  or  pole,  which  crosses  the  sail  of  a 
boat  diagonally  from  the  mast  to  the  upper  aftmost  corner, 
which  it  is  used  to  extend  and  elevate ; the  lower  end  of  the 
sprit  rests  in  a sort  of  wreath,  called  the  snotter,  which  encir- 
cles the  mast  at  that  place.  These  kind  of  sails  are  accord- 
ingly called  sprit-sails. 

Sprit  Sail,  is  also  a sail  attached  to  a yard  which  hangs 
under  the  bowsprit.  It  is  furnished  with  a large  hole  towards 
each  of  its  four  corners,  to  evacuate  the  water  with  which  the 
cavity  or  belly  of  it  is  frequently  filled  by  tbe  surge  of  the  sea, 
when  the  ship  pitches. 

Sprit  Sail  Topsail,  a sail  extended  above  the  former  by  a 
yard  which  hangs  under  the  jib-boom  ; the  clues  of  this  sail  are 
haul  d home  to  tbo  sprit-sail  yard  arms,  after  which  the  sail 
is  drawn  out  towards  the  extremity  of  the  boom,  as  any  other 
iop-sail  yard  is  hoisted  upon  its  mast.  Formerly,  the  sprit-sail 
top-sails  were  set  on  a mast  which  was  erected  perpendicularly 
on  the  end  of  the  bowsprit,  but  this  method  has  of  late  been 
justly  rejected  as  inconvenient  and  dangerous  to  the  bowsprit, 
although  servireable  in  light  breezes. 

SPRIT  Sail  Tvp-gaUaut  Sail,  is  set  upon  the  flying  jib-boom, 
in  the  same  manner  that  the  sprit-sail  top-sail  is  set  upon  tbe 
inner  jib-boom  : this  sail  is,  however,  very  rarely  used. 

SPROUT,  the  common  name  of  a young  snoot,  offset,  or 
sucker,  which  is  thrown  out  by  the  parent  plant  or  tree. 

SPRUCE-BEER.  a cheap  and  wholesome  liquor,  which  is 
thus  made  : Take  of  water  sixteen  gallons,  and  boil  the  half  of 
it.  Put  the  water  thus  boiled,  while  in  full  heat,  to  the  cold 
part,  which  should  he  previously  put  into  a barrel,  or  other  ves- 
sel ; then  add  sixteen  pounds  of  treacle  or  molasses,  with  a few 
table- spoonfuls  of  the  essence  of  spruce,  stirring  the  whole  well 
together ; add  half  a pint  of  yeast,  and  keep  it  in  a temperate 
situation,  with  the  bung-hole  open  for  two  days,  till  the  fer- 
mentation is  abated.  Then  close  it  up,  or  bottle  it  off,  and  it 
will  be  lit  for  being  drunk  in  a few  day  s afterwards. 

SPUNGE,  an  instrument  nsed  to  clean  the  cannon  after  firing, 
and  to  extinguish  any  sparks  that  may  remain  behind.  They 
are  sometimes  made  of  bristles  resembling  a ronnd  brush,  but 
more  generally  of  sheep-skin  with  the  wool  outwards,  nailed 
upon  a block  of  wood  nearly  as  large  as  the  caliber  of  the  piece, 


Tbe  block  is  either  fixed  upon  a long  wooden  staff,  or  upon  * 
thick  piece  of  rope,  well  stiffened  by  serving  it  with  spun-ynra. 
This  latter  is  much  more  convenient  on  board  of  ships,  on  ac- 
count of  its  flexibility  ; and  is  generally  furnished  w ith  a block 
at  tbe  upper  end,  to  use  as  a tammer.  To  sponge  a gun,  is  to 
clean  it  out  with  tbe  sponge;  and  should  be  constantly  repeated 
after  every  explosion. 

Stungr.  or  Stonge,  a marine  substance  found  adhering  to 
rocks,  shells,  fiio.  under  cover  of  the  sea- water,  or  on  the  sides 
of  rocks  regularly  visited  by  the  tides.  It  was  long  disputed 
whether  this  production  of  nature  belonged  to  the  mineral,  the 
vegetable,  or  tbe  animal  kingdom ; but  it  is  now  ascertained  to 
be  of  animal  origin,  being  the  fabric  aud  habitation  or  some 
species  of  worm  or  polype. 

SPUN-YARN,  a small  line  nr  cord  formed  of  two,  three,  ot 
more  rope-yarns,  twisted  together  by  a winch;  the  yarns  are 
usually  drawn  out  of  the  strands  of  old  cables  and  knotted  to- 
gether. Spun-yarn  is  used  for  various  purposes,  as  seising  and 
serving-ropes,  weaving  mats,  Ao. 

SPUR,  a piece  of  melnl,  consisting  of  two  branches  encom- 
passing a horseman’s  heel,  and  a rowel,  in  form  of  a star,  ad- 
vancing out  behind  to  prick  the  horse. 

SPA,  a person  hired  to  watch  the  actions,  motions.  Sec.  of 
another,  particularly  of  what  passes  in  a camp.  When  a spy 
is  discovered  he  is  hanged  immediately. 

SQUACUO,  a large  bird  of  the  heron  kind,  (bat  Is  bold  and 
fierce.  Its  head  is  adorned  with  a crest  of  black,  white,  and 
yellow  ; and  its  plumage  is  variegated  throughout  with  the  same 
lints. 

SQUAD,  in  Military  language,  denotes  a small  number  of 
horse  or  fool,  collected  for  the  purpose  of  exercise. 

Squad,  Awkward,  consists  of  such  recruits,  and  others,  as 
cannot  go  regularly  through  their  military  evolutions.  It  is 
frequently  used  as  a term  of  reproach  lo  such  officers  and  men 
as  are  deficient  in  their  duty. 

SQUADRON,  in  Military  Affairs,  denotes  a body  of  horse, 
whose  number  of  men  is  not  fixed,  but  is  usually  from  one  to 
two  hundred.  Each  squadron  usually  consists  of  three  troops 
of  fifty  men  each.— Squadron,  ,in  Naval  Affairs,  either  implies 
a detachment  of  ships  employed  on  any  particular  expedition, 
or  onc-ihird  part  of  a naval  armament. 

SQUALL,  a sudden  and  violent  gust  of  wind,  usually  occa- 
sioned by  the  Interruption  and  reverberation  of  the  wind  from 
high  mountains.  These  arc  very  frequontin  tho  Mediterranean, 

Eartieularly  that  part  of  it  which  is  known  hy  the  name  of  the 
evant,  as  produced  by  the  repulsion  and  new  direction  which 
the  wind  meets  with  in  its  passage  between  the  various  islands 
of  the  Archipelago. 

A Black  Squall,  one  attended  with  a dark  clone!,  which  oc- 
casions a diminution  of  the  usual  quantity  of  light.  A Whitt 
Squall,  produces  no  such  diminution.  A Thick  Squall,  is  ac- 
companied with  rain,  sleet,  ficc. 

SQlfALUS,  the  Shark,  in  Natural  History,  a genus  of  fishes 
of  the  order  cartilaginci.  These  animals  are  never  found  in 
rivers  or  lakes,  inhabiting  only  the  sea,  and  carrying  terror  and 
destruction  wherever  they  appear.  They  grow  in  some  species 
to  the  weight  of  three  or  four  thousand  pounds.  They  occa- 
sionally emit  a phosphoric  illumination,  visible  by  night.  They 
produce  their  young  alive,  several  at  a birth,  but  every  one 
enclosed  in  a transparent  hornlike  substance,  lengthened  at  the 
extremity  into  a thread  which  attaches  to  fixed  substances, 
such  ns  rocks  or  weeds.  Some  appear  to  live  on  vegetables 
chiefly,  hut  the  greater  number  are  rapacious  of  animal  sub- 
stances in  tbe  extreme.  They  seise,  indeed,  whatever  they  find, 
with  the  most  violent  avidity,  following  in  the  wakes  of  ships, 
for  the  sake  of  nearly  every  thing  thrown  from  them,  and  are 
fatal  to  those  mariners  who  slip  from  their  hold  on  the  riggiag 
into  the  sea,  in  which  case  the  sharks  are  seen  to  tear  them  to 
pieces,  with  nil  the  violence  of  competition.  They  are  in  most 
instances  solitary  wanderers  through  the  ocean,  but  in  some 
species  they  arc  gregarious.  They  contain  large  quantities  of 
oil,  and  their  skin  is  convertible  lo  several  useful  purposes. 

SQUARE,  among  Sailors,  is  a term  peculiarly  appropriated 
to  tbe  yards  and  their  sails,  cither  implying  that  they  are  at 
right  angles  with  the  mast  or  keel,  or  that  they  are  of  greater 
extent  than  usual.  Thus,  when  tbe  yards  hang  at  right  angles 


8 T A 


DICTIONARY  OP  MECHANICAL  8CIBNC.  . 


8 T A 


95? 


with  the  mast,  they  lire  said  to  be  square  by  the  lifts ; when 
they  hang  perpendicular  to  the  ship's  length,  they  are  called 
sauare  by  the  braces;  but  when  they  lie  in  a direction  perpen- 
dicular to  the  plane  of  the  keel,  they  arc  square  by  the  lifts  and 
braces;  or,  in  other  words,  they  hang  directly  across  the  ship, 
and  parallel  to  the  horizon.  The  yards  are  said  to  be  very 
square,  when  they  are  of  extraordinary  length,  and  the  same 
epithet  is  applied  to  their  sails  with  respect  to  their  breadth. 

S qv \m-rigged,  is  a vessel  used  in  contradistinction  to  all 
vessels  whose  sails  are  extended  by  stays,  lateen,  or  lug-sail 
yards,  or  by  gaffs  and  booms,  the  usual  situation  of  which  is 
nearly  in  a plane  with  the  keel. 

Square  Sail,  is  any  sail  extended  to  a yard  suspended  by 
the  middle,  and  hanging  parallel  to  the  horizon,  as  distinguished 
from  other  sails  which  arc  extended  obliquely.  Square  Sail , is 
also  the  name  of  a sloop's  or  cutter's  sail,  which  hauls  out  to  the 
lower  )ard,  called  the  square-sail  yard.  This  sail  is  only  used 
in  fair  winds,  or  to  scud  in  a tempest.  In  the  former  ease  it  is 
furnished  with  a large  additional  part  called  the  bonnet,  which 
Is  then  attached  to  its  bottom,  and  removed  when  it  is  necessary 
to  send. 

SQUARE.  See  Geometry, 

Square  Number,  the  product  of  a number  multiplied  into 
itself. 

Square,  in  the  Military  Art,  a particular  formation  into 
which  troops  are  thrown  on  critical  occasions  particularly  to  re* 
sist  the  charge  of  cavalry. 

SQUARE  Solid,  is  a body  of  foot,  where  both  ranks  and 
files  are  equal.  It  was  formerly  held  in  great  esteem  ; but  when 
the  prince  of  Nassau  introduced  tbe  hollow  square,  this  was 
soon  neglected. 

Squauk.  UoUotc,  is  a body  of  foot  drawn  np,  with  an  empty 
space  in  the  centre,  for  the  colours,  drums,  and  baggage  facing 
every  way,  to  resist  the  charge  of  the  horse. 

Square,  Oblong,  a square  which  is  not  at  right  angles,  but 
represents  the  figure  of  an  oblong,  w hose  sides  are  unequal. 

Square,  Perfect , a square  whose  sides  arc  equal  and  at  right 
angles. 

SQUILL,  or  Sea  Onion,  in  the  Materia  Mrdica.  The  roots, 
or  rather  the  bulbs,  of  this  species,  are  the  parts  that  arc  used 
In  medicine.  There  are  two  sorts,  the  white  and  the  red  but 
the  latter  is  generally  preferred.  Squills  grow  naturally  on 
sea  shores,  or  in  ditches  to  which  salt  water  has  access.  From 
Spnin  and  the  Levant,  large  quantities  are  annually  imported 
into  England. 

SQUINTING,  an  irregular  position  and  motion  of  the  eyes, 
in  which  their  axes  do  not  converge  to  the  object  looked  at. 

SQUIRREL,  a small  animal  well  known  in  England,  and  in 
most  other  warm  or  temperate  climates,  where  woods  abound. 
During  the  summer  it  provides  for  the  contingencies  of  winter, 
by  laying  op  a store  of  nuts  and  other  frnits.  Its  tail  is  formed 
chiefly  of  bushy  hair,  and  being  nearly  as  large  ns  its  body, 
serves  it  in  some  measure  instead  of  wings,  when  darting  from 
one  tree  to  another,  or  even  descending  to  the  ground.  Of  the 
English  squirrel  the  flesh  is  said  to  be  delicate,  and  of  an  ex. 
eellent  flavour. 

STABLE,  a building  constructed  for  horses  and  other  ani- 
mals, being  furnished  with  stalls,  and  proper  contrivances  to 
contain  their  food  and  necessary  equipments. 

STACK,  a quantity  of  corn,  bay,  pease,  pulse,  straw,  or  stub- 
ble, regularly  piled  up  and  thatched,  to  protect  it  from  the  in- 
clemencies of  the  weather.  Various  forms  prevail  in  different 
districts,  and  the  dimensions  are  regulated  by  local  circum- 
stances. 

STADIUM,  an  ancient  Greek  long  measure,  about  a furlong. 

STAFF,  among  Seamen,  a light  pole  erected  in  different 
parts  of  a ship,  whereon  to  hoist  and  display  the  colours.  The 
Entign  Staff,  is  reared  immediately  over  the  stem,  to  display 
Ihe  ensign.  The  Jack  Staff  is  fixed  at  the  end  of  the  bowsprit, 
to  extend  the  jack.  A Flag  Staff,  is  erected  at  each  of  the  mast- 
ends,  or  formed  by  their  upper  ends  to  support  the  flag  or  pendant 
of  the  respective  squadron  or  division  to  which  the  ship  belongs. 

STAG,  the  Red  Deer,  or  Hart. 

STAGE,  among  Sbip-carpeoters,  is  a machine  composed  of 
planks,  let  over  the  sides  bv  ropes,  whereon  the  people  may 
ttand  when  repairing,  caulking,  or  paying  the  ship's  sides, 
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wsles,  flic.  A Floating  Stage,  is  one  which  needs  not  the  sup” 
port  of  ropes,  being  sufficiently  large  end  firm  to  bear  upon 
the  water. 

STAGGERS,  a disease  in  berses,  nearly  allied  to  apoplexy 
in  human  beings.  It  consists  of  a giddiness  in  the  head,  and  is 
sometimes  indicated  by  madness. 

STAIRCASE,  an  ascent  enclosed  between  two  walls,  or  a 
balustrade,  consisting  of  steps  or  stairs,  with  landing  pluces 
and  rails;  serving  to  make  a communication  between  tho 
several  stories  of  a bouse. 

STALACTITE,  or  Stalactagnia,  stony  concretions  resem- 
bling icicles,  in  Natural  History;  or  crystalline  spars  formed  into 
oblong,  conical,  round,  or  irregular  bodies,  composed  of  various 
crusts,  and  usually  found  hanging  in  form  of  icicles  from  the 
roofs  of  grottoes. 

STALK,  that  part  of  a plant  which  rises  immediately  from 
the  root,  and  supports  the  leaves,  flowers,  and  fruits. 

STAMINA,  in  the  animat  body,  arc  defined  to  be  those 
simple  original  parts,  which  existed  first  in  the  embryo. 

STAMMERING,  a hesitation  in  pronunciation,  or  inter- 
ruption of  spi-ccb,  which  seems  generally  to  arise  from  f«-nr, 
eagerness,  or  some  violent  passion.  This  should  be  checked  us 
much  as  possible  in  its  early  stages,  by  slow  and  deliberate 
pronunciation ; for  once  confirmed  into  a habit,  it  becomes 
inveterate. 

STAMP  Duties,  a tax  imposed  upon  all  parchment  and 
paper  on  which  any  legal  proceedings  are  written ; and  also 
upon  licenses  for  retailing  wines;  upon  all  almanacks,  news- 
papers, advertisements,  cards,  dice,  and  pamphlets  of  a certain 
description. 

Stamps,  in  Metallurgy,  large  heads  of  iroo  fastened  to  tim- 
bers that  are  lifted  by  the  revolution  of  a water  w heel.  These 
falling  on  the  oro  that  is  incorporated  with  refuse,  beat  the 
whole  to  powder,  that  the  valuable  parts  may  be  separated  from 
the  useless,  and  preserved. 

STANCHIONS,  those  pillars  which  being  set  up  pillar-wise, 
support  and  strengthen  the  waste-trees,  but  are  chiefly  intended 
to  support  the  weight  of  the  artillery.  They  are  used  for  various 
purposes. 

Stanchions  of  the  Nettings,  are  either  slender  bars  of  iron 
whose  lower  ends  arc  fixed  in  iron  sockets  at  proper  distances, 
or  square  wooden  pillars  let  into  the  upper  part  of  the  ship's 
side. 

STANDARD,  in  Ship-building,  is  an  inverted  knee,  placed 
upon  the  deck  instead  of  beneath  it,  and  having  its  vertical 
branch  pointed  upwards  from  that  which  lies  horizontally. 

Royal  Standard,  a flag  in  which  tbe  imperial  ensigns  of 
England,  Scotland,  and  Ireland,  arc  quartered,  together  with 
the  armorial  bearings  of  Hanover.  It  is  never  hoisted  unless 
w hen  the  king  is  on  board,  at  which  time  it  is  displayed  at  the 
main-lop-gallant-roast  head. 

Standard,  in  Commerce,  tbe  original  of  a weight,  measure, 
nr  coin,  committed  to  the  keeping  of  u magistrate,  or  de- 
posited in  some  public  place,  to  regulate,  adjust,  and  try  the 
weights  used  by  particular  persons  in  traffic. 

Standard,  in  Military  affairs,  a measure  by  which  men  en- 
listed into  his  majesty's  service  have  the  regulated  height 
ascertained. 

Standard,  in  War,  a sort  of  banner  or  flag,  borne  as  a sig- 
nal for  the  joining  together  of  several  troops  belonging  to  the 
same  body. 

STANDING,  in  the  Sea  Language.  Standing  part  of  the 
sheet,  is  that  part  of  it  which  is  made  fast  to  a ring  at  the  ship's 
quarter.  Standing  part  of  a tackle,  is  the  end  of  the  rope  where 
the  block  is  fastened.  Standing  ropes,  arc  those  which  do  not 
run  in  any  block,  but  are  set  taw t or  let  slack  as  occasion  serves, 
as  the  sheet-stays,  baok-stays,  or  the  like. 

STANNARIES,  certain  laws  to  which  those  who  dig  and 
purify  tin  in  the  counties  of  Cornwall  and  Devonshire  arc  sub- 
ject. There  are  four  stannary  courts  for  each  of  the  sbovo 
counties,  to  which  appeals  are  made  by  the  tinners,  and  in 
which  justice  is  Administered  by  the  lord  nnd  vice-wardens, 
who  preside.  An  appeal  lies  from  these  courts  to  the  privy 
cooncil  of  tbe  prince  of  Wales,  as  duke  of  Cornwall,  and  thence, 
finally,  to  the  king  himself. 

STANZA,  in  Poetry,  a certain  stated  number  of  grave 
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verses,  containing  a perfect  sense,  and  terminated  with  some 
significant  pause. 

ST  APLE,  primarily  signifies  a public  place  or  market,  whi- 
ther merchants,  fcc.  are  obliged  to  bring  their  goods  to  be 
bought  by  (be  people,  as  the  Grove,  or  the  places  along  the 
Seine,  for  sale  of  wines  and  corn  at  Paris,  whither  the  mer- 
chants of  other  parts  are  obliged  to  bring  those  commodities. 
Formerly  the  merchants  of  England  were  obliged  to  carry  their 
wool,  cloth,  lead,  and  other  like  staple  commodities  of  this 
realm,  in  order  to  utter  the  same  by  wholesale;  and  these  sta- 
ples were  appointed  to  be  constantly  kepi  at  York,  Lincoln,  New- 
castle upon  Tyne.  Norwich,  Westminster,  Canterbury,  Chic  hos- 
ier, Winchester,  Etiier.  and  liiislnl ; in  each  whereof  a public 
mart  was  appointed  to  be  kept,  and  each  of  them  had  a court 
of  the  mayor  of  the  staple,  for  deciding  dilTcrenccs,  held  ac- 
cording to  the  law. merchant,  in  a summary  w av.  The  staple 
commodities  of  this  kingdom  are  said  by  some  to  be  these, 
viz.  wool,  leather,  wool-fells,  lead,  tin.  butter,  cheese,  cloth,  &c. 
but  others  allow  only  the  first  five  to  be  staple  commodities. 

STAPLING  of  Wool,  the  art  or  process  of  adjusting  the 
qualities  and  different  properties  of  wool  in  the  same  fleece 
selecting  the  fine  from  the  coarse,  and  placing  together  the 
more  valuable  parts.  This  is  frequently  called  sorting. 

STAR,  in  Astronomy,  a general  name  for  all  the  heavenly  bo- 
dies, which  arc  dispersed  through  the  whole  heavens. 

Stars.  Falliuy.  in  Meteorology,  meteors  which  dart  through 
the  sky  iu  the  form  of  a star. 

Star,  in  Pyrotcchny.  a composition  of  combustible  matters, 
which  being  thrown  aloft  in  the  air,  exhibits  the  appearance  of 
a real  star. 

Star  Shot,  a gelatinous  substance  frequently  found  in  fields, 
and  in  the  half-digested  food  of  herons,  sea-mews,  and  the  like 
birds;  for  these  birds  when  shot  have  been  found  to  disgorge  a 
substance  of  the  same  kind. 

STARBOARD,  the  right  side  of  a ship  when  the  cyo  of  a 
spectator  is  directed  forward. 

Starboard,  is  also  an  order  to  the  helmsman  lo  put  (be helm 
a little  to  the  slai board  side;  and  is  used  only  when  the  ship 
is  going  lame  or  free. 

STARCH.  If  a quantity  of  whent-flour  be  formed  into  a 
paste,  and  then  put  under  a a cry  small  stream  of  water,  stir- 
ring it  continually,  till  the  water  runs  oO  from  it  colourless,  the 
flour  by  this  process  is  divided  into  two  distinct  constituents.  A 
tough  substance  of  a dirty  wrbite  colour,  called  gluten,  remains 
in  the  hand  ; the  water  is  at  first  milky,  but  soon  deposits  a 
while  powder,  which  is  known  by  the  name  of  starch. 

STARLING,  in  Ornithology,  a bird  about  the  size  of  the 
common  blackbird.  Tito  whole  plumage  is  n resplendent  black, 
with  changeable  blue,  purple,  copper,  tints  of  green,  and  small 
yellow  spots.  During  winter  they  assemble  in  large  flocks. 
Pennant  says,  they  may  be  taught  to  speak  ; and  Ray  observes, 
that  they  imitate  the  human  voice  much  better  than  the  parrot. 

STATE,  an  empire,  kingdom,  province,  or  extent  of  country  , 
under  the  same  government. 

STATIC K,  in  Botany,  a name  now  applied  to  the  common 
thrift,  or  sea  gilliflower. 

STATICS,  that  branch  of  mathem&tioa  which  considers  the 
motion  of  bodies  arising  from  gravity. 

STATION  Bill,  a list  containing  the  appointed  posts  of  the 
ship‘s  company  when  navigating  the  ship. 

STATIONARY,  in  Astronomy,  the  state  of  a planet  when  it 
serin*  to  remain  immoveable  in  the  samo  point  of  the  zodiac. 

STATIONERS.  This  denomination  of  venders  of  books, 
paper,  Ac.  is  derived  from  the  following  circurastanco.  The 
traffic  of  books  was  anciently  very  inconsiderable,  in  so  much 
that  t ho  book  merchants  of  England.  France,  and  Spain,  and 
other  countries,  were  distinguished  by  the  appellation  of  Sta- 
tioners, as  having  no  shops,  but  only  stalls  and  stands  iu  the 
street*. 

STATISTICS,  a word  lately  introduced  to  express  a viewo; 
survey  of  any  kingdom,  county,  or  parish. 

STATUARY,  a branch  of  sculpture,  employed  in  the  making 
ol  statues.  In  this  art  the  ancients  arc  thought  to  have  ex- 
celled the  moderns.  Among  the  former,  the  name  of  Phidias 
stand*  pre-eminent;  and  among  the  latter,  that  of  Michael 
Angelo. 


STATUES,  are  figures  representing  living  or  deceased  crea- 
tures. of  whatever  species,  real  or  imaginary  ; and  carved,  cast, 
modelled,  or  moulded,  in  full  relievo,  insulated  on  every  part. 
Statues  are  formed  with  the  chisel,  of  several  materials,  such  as 
marble,  stone,  fce- : they  are  carved  in  wood,  or  cast  in  plaster 
of  Paris,  or  other  matter  of  the  same  nature ; they  are  also 
cast  in  several  metals,  as  lead,  brass,  silver,  and  gold. 

STATURE,  the  height  or  pilch  of  a man,  which  is  found 
admirably  adapted  to  the  circumstance*  of  his  existence 

STATUTE,  in  its  general  sonac,  signifies  a law,  ordinance, 
decree.  &c.  Statute,  in  our  laws  and  customs,  more  immedi- 
ately signifies  an  act  of  parliament  made  by  the  three  estates 
of  the  realm  ; and  such  statutes  are  cither  public,  of  which  the 
courts  at  Westminster  must  take  notice,  without  pleading  them, 
or  they  are  special  and  private,  which  last  ninst  be  pleaded- 

Statute  Merchant,  is  a bond  of  record  acknow  ledged  before 
one  of  the  clerks  of  the  statute  merchant,  and  lord  mayor  of  the 
city  of  London,  or  two  merchants  of  the  said  city  fur  that  pur 
pose  assigned,  or  before  the  mayor  or  warden  of  the  town,  or 
otliei  discreet  men,  for  that  purpose  assigued. 

Statu  n.  Staple,  is  a bond  of  record  acknowledged  before  the 
mayor  of  the  staple,  in  the  presence  of  all  or  one  of  the  con- 
stables; but  now  statute  staple,  as  well  as  statute  uicicbuut,  are 
in  great  measure  become  obsolete 

Statutes.  oi  Statute  Sessions,  otherwise  called  petit  sessions. 
is  a meeting  in  every  hundred  of  all  tho  shires  in  England, 
whereto  the  constables  and  others,  both  holder  and  servants, 
repair  for  the  debating  of  conferences  between  masters  and  ser- 
vants, the  rating  of  servants' wages,  and  bestowing  such  people  in 
service  as.  Wing  fit  to  serve,  either  refuse  to  seek  or  get  masters. 

STAU lit) LITE,  in  Mineralogy  This  stone  has  been  found 
at  Andrcsbrrg  in  the  Harts.  It  is  crystallized,  and  the  form  of 
its  crystals  has  induced  mineralogists  to  give  it  the  name  of 
cross-stone.  Its  crystals  are  two  four-sided  flattened  prisms, 
terminated  by  four-sided  pyramids,  intersecting  each  other  at 
right  angles  ; the  plaue  of  intersection  passing  longitudinally 
through  the  prism.  Sometimes  these  prisms  occur  solitary. 
Primitive  form,  an  octahedron  with  Isosceles  triangular  faces, 
the  faces  of  tho  crystals  striated  longitudinally. 

STAVE,  in  Music,  tbo  five  horizontal  and  parallel  lines  on 
and  between  which  the  notes  arc  placed. 

STAY,  a large  strong  rope,  employed  to  support  the  mast 
on  the  fore  part,  by  extending  from  its  upper  end  towards  tbo 
stem  of  the  ship,  ns  (be  shrouds  are  extended  on  each  side.  The 
Fore  Stay,  is  that  which  roaches  from  the  fore-mast  head  towards 
the  bowsprit  end.  The  Main  Stay,  is  that  which  extends  to 
the  ship’s  stem.  The  Mizzen  Stay,  is  that  w hich  is  stretched  to 
a collar  on  tho  main-mast  immediately  above  the  quarter-deck. 
The  Fore  Top-Matt  Stay,  is  that  which  comes  to  the  end  of  tho 
bowsprit,  a little  beyond  Ihc  fore-stay.  The  Main-Top- Mast 
Stay,  is  attached  to  the  hounds  of  the  fore-mast.  The  Mizzen 
Top. Matt  Slay,  is  that  which  comes  to  the  hounds  of  the  main- 
mast. The  Pore  Ton-Gallant  Stay,  is  that  which  comes  to  the 
outer  end  of  the  jib-boom.  The  Slum-Top  Gallant  Stay,  is  that 
which  is  extended  to  the  head  of  ihe  fore- top-mast.  The  Mizzen- 
Top-Gallant  Stay,  is  that  which  is  attached  to  the  head  of  tbo 
main-mast.  The  Royal- Stays,  v>  hen  used,  aro  those  w hich  ex- 
tend to  the  jib-boom  end,  or  to  tho  heads  of  the  top,  or  top-gal- 
lant masts  next  before  them.  The  whole  of  these  stays  are 
nearly  in  the  direction  of  the  upper  edges  of  the  several  stay- 
sails which  derive  their  names  from  them. 

SPRING  Stay,  is  a kind  of  assistant  stay,  extending  in  a 
direction  nearly  parallel  to  the  principal  stay,  it  is  much  thinner 
than  the  other,  and  is  only  used  to  the  lower-masts  and  top- 
masts. 

Stay -Sait,  any  sail  extended  upon  a slay. 

St  a \ -Sail-Stay.  a rope  used  solely  to  extend  and  support  a 
■lay-sad,  as  ihe  middle  stay-sail. 

Stay  -Tackle,  a large  tackle,  attached  by  means  of  a pendant 
to  the  msin-slay.  It  is  used  to  bout  heavy  bodies,  such  as  the 
boats,  or  butts  of  water,  boer,  &c.  in  or  out  of  the  ship,  and  out 
of  the  bolds ; for  which  purposo  there  are  generally  two.  the 
one  over  the  fore-hatchway,  the  other  perpendicular  to  the  ruain- 
batchway  ; and  they  arc  accordingly  distinguished  by  the  epi- 
thets, main  or  fore  stay-tackles,  though  both  Arc  upon  the  ramn- 
stuy. 
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STEADY,  at  Sea.  the  command  given  to  the  helmsman  in  a 
fair  wind,  to  steer  the  ship  in  the  line  on  which  she  advances  at 
that  instant,  without  deviating  from  the  right  or  left;  to  which 
the  helmsman  answers,  “Stead),”  to  shew  his  attention  to  the 
order. 

STEALING,  the  frandolcnt  taking  away  another  man's 
goods,  with  an  intent  to  steal  them  against,  or  without,  the  will 
of  him  whose  goods  they  are. 

STK\M,  water  converted  by  beat  into  vapour. 

STEAM-ENGINE,  an  engine  originally  oontrived  for  raising 
water  by  means  of  the  expansive  force  of  tire  steam  or  vapour 
produced  from  water  or  other  liquids  in  a state  of  ebullition. 

General  Principle  of  the  Steam  Engine. — The  force  of  the 
steam-engine  is  derived  from  the  property  of  water  to  expand 
itself  in  an  amaaing  degree,  w hen  heated  above  the  tempera- 
ture at  which  it  becomes  changed  into  steam  or  vapour,  which 
beiug  an  exceedingly  elastic  fluid,  it  can  be  retained  within  the 
close  vessel  or  boiler  to  which  the  heat  is  applied,  even  when  it 
has  an  expansile  force  sufficient  to  make  it  fill,  if  left  at  liberty, 
20  or  30  times  the  space  in  which  it  is  confined.  In  this  state 
the  steam  will  exert  a proportionate  force  or  pressure  to  burst 
open  the  sides  of  the  vessel  in  which  it  is  retained  ; which  force 
may  be  applied  either  to  expel  or  raise  up  water  from  any  ves- 
ael  into  which  the  confined  steam  is  admitted,  or  to  give  motion 
to  a moveable  piston,  which  is  so  accurately  filled  to  the  interior 
capacity  of  such  vessel,  as  not  to  permit  the  escape  of  the  steam 
between  them. 

Another  source  of  the  power  of  the  steam  engine,  is  the  faci- 
lity with  which  steam  of  a great  expansive  force  can  be  cooled 
by  the  application  of  cold  water,  and  condensed  into  the  small 
quantity  of  water  from  which  it  was  originally  produced.  A 
partial  vacuum  can  thus  be  made,  in  a very  large  vessel,  in  an 
instant,  and  even  in  the  same  vessel,  which  was,  a moment 
before,  filled  with  confined  steam,  exerting  a great  force  to 
escape.  The  pressure  of  the  atmosphere  which  tends  to  fill  up 
this  vacuum,  can  be  made  to  produce  the  ascent  of  water  into 
the  vessel  to  any  height  less  than  twenty-four  or  twenty-five 
feet  Or  the  preuure  of  the  atmosphere  may  bo  made  to  give 
motion  to  a piston,  by  admitting  the  atmospheric  air  to  press 
upon  one  side  of  the  piston,  whilst  there  is  a vacuous  space 
formed  by  the  condensation  of  the  steam  which  filled  the  cy  lin- 
der on  the  other. 

Notwithstanding  the  great  variety  of  different  constructions 
of  the  steam-engiae,  they  all  derive  their  force  from  one  of 
these  two  principles,  or  from  the  combination  of  the  two  ; but 
before  entering  upon  any  description  of  ihc  manner  ia  which 
these  forces  are  applied,  it  is  necessary  to  have  clear  ideas  of 
the  nature  of  steam,  and  of  the  law  by  which  it  expands  by 
heat,  in  order  to  form  a precise  judgment  of  what  passes  in  the 
interior  part  of  a steam-engine  when  it  is  at  work.  In  the  com- 
mon acceptation  of  the  word  steam,  it  is  that  hot  while  vapour 
which  we  see  everyday  rising  in  a cloud  from  a tea- kettle,  or  a 
boiling  pot:  hut  this  is  not  exactly  the  state  of  tbc  steam 
employed  in  an  engine;  it  is  there  perfectly  transparent,  and  is 
more  or  less  hot  than  boiling  water,  according  as  it  is  retained 
under  a lesser  or  greater  degree  of  compressure.  The  ordinary 
pressure  of  the  atmosphere,  bearing  upon  Use  surface  of  the 
water,  will  retain  it  in  a state  of  fluidity,  until  it  is  heated  to 
what  is  generally  called  the  boiling  point,  and  is  marked  212°  in 
Fahrenheit's  thermometer.  If  the  heat  is  increased  above  that 
degree,  and  if  the  water  is  nneonfined  cxoepl  by  the  pressure 
of  the  atmosphere,  the  water  immediately  assumes  the  aeriform 
state,  and  flics  off  in  elastic  vapour,  which  we  call  steam  ; but 
if  the  same  water  is  relieved  from  the  pressure  of  the  atmo- 
sphere by  enclosing  it  in  a close  vessel,  and  exhausting  the  air 
from  it,  a certain  portion  of  steam  or  vapour  will  rise  from 
the  same  at  any  temperature,  evon  when  it  is  as  low  as  freezing ; 
and  if  this  vapour  is  conveyed  off  from  the  vessel  as  fast  as  it 
rjses,  the  water,  although  cold,  will  boil,  and  such  vapour  will 
rise  as  fast  as  from  the  boiling  kettle  in  the  open  air.  If  the 
vapour  is  retained  in  the  vessel,  it  will  only  accumulate,  until 
rt  has  acquired  a certain  degree  of  elastic  force  to  press  upon 
the  surface  of  the  water,  which  will  then  ecase  to  yield  any 
more  vapour,  until  the  heat  is  farther  increased,  or  that  the 
vapour  is  drawn  off  to  relieve  the  water  from  the  pressure 
which  confined  and  retained  it  in  its  fluid  state.  On  the  other 


hand,  water  which  is  retained  in  a Ctose  vessel,  under  a greater 
degree  of  pressure  than  that  occasioned  by  the  pressure  of  the 
atmosphere,  will  not  boil  or  rise  in  vapour,  until  it  becomes 
heated  to  a higher  temperature  than  212°.  It  is  even  probable, 
that  water  might  be  compressed  to  that  degree,  that  it  would 
not  boil  until  heated  red-hot ; hut  this  would  require  such  an 
enormous  strength  in  the  vessel  which  should  contain  the  steam, 
that  it  is  far  beyond  the  practicability  of  an  experiment.  In 
Ibis  manner  the  reader  is  to  bear  In  mind,  that  vapour  or  steam, 
when  confined  in  close  vessels,  is  always  more  or  less  elastir. 
in  proportion  to  the  degree  of  heat  which  is  applied  to  it ; or,  in 
other  words,  that  the  temperature  of  the  steam  is  r.n  exart 
index  of  the  elastic  or  expansive  force  with  which  it  presses 
upon  the  surface  of  the  water,  and  against  the  interior  surface 
of  the  vessel  which  contains  it. 

The  first  notice  which  we  have  of  the  steam  engine,  is  in  a small 
pamphlet  by  the  Marquis  of  Worcester,  written  in  IGSA.  and 
published  durimr  the  reign  of  Charles  II.  in  1663,  entitled,  “ A 
Century  of  the  Names  and  Scantlings  of  the  Marquis  of  Wor- 
cester’s Inventions.”  In  the  sixty-eighth  article  of  this  Century 
of  Inventions,  the  author  thus  speaks: — “An  admirable  and 
most  forcible  way  to  drive  up  water  by  fire  ! not  by  drawing  or 
sucking  it  upwards,  for  that  must  be  as  the  philosopher  callelh 
it,  int>  a tpheram  nctivitatie,  which  is  but  at  such  a distance. 
Hut  this  way  hath  no  bounder,  if  the  vessel  be  strong  enough  ; 
for  I have  taken  a piece  of  a whole  cannon,  whereof  the  end 
was  hurst,  and  filled  it  three-quarters  full  of  water,  stopping 
and  screwing  up  the  broken  end,  as  also  the  touch-hole  ; and 
making  a constant  lire  under  it,  within  twenty-four  hours  it 
burst,  and  made  a great  crack ; so  that  having  a way  to  mako 
my  vessels,  so  that  they  are  strengthened  by  the  force  within 
them,  and  the  one  to  fill  after  the  other,  I have  seen  the  water 
run  like  a constant  fountain  stream  forty  feet  high  ; one  vessel 
of  water,  rarefied  by  fire,  driveth  up  forty  of  cotd  water.  And 
a man  that  tends  the  work  is  but  to  turn  two  cocks,  that  one 
vessel  of  water  being  consumed,  another  begios  to  force  and 
refill  with  cold  water,  and  so  surcessivcly ; the  fire  being 
tended  and  kept  constant,  which  the  self-same  person  may 
likewise  abundantly  perform  in  the  interim  between  (be  neces- 
sity of  turning  the  said  cocks.” 

However  plain  these  hints  may  now  appear,  they  were 
thought  at  the  time  when  first  published,  to  border  so  much  on 
the  marvellous  and  romantic,  as  to  be  scarcely  worthy  of 
notice;  and  finally,  from  being  neglected,  they  became  nearly 
forgotten.  At  length,  after  a lapse  of  about  forty  years,  Capt. 
Thomas  Savery,  a commissioner  of  sick  and  wounded,  obtained 
a patent  in  I6l«,  for  **  A new  invention  for  raiding  water,  and 
occasioning  motion  to  all  sorts  of  millwork,  by  ihc  impellent 
force  of  fire.”  Of  this  contrivance,  a small  model  was  exhibited 
to  the  Royal  Society,  and  in  vol.  xxi.  of  their  Transactions, 
their  approbation  is  recorded.  Tbe  inventor  afterwards  pub- 
lished an  account  of  his  engine  in  a small  book,  entitled,  •'  The 
Miner's  Friend,”  accompanied  with  an  engraving ; which  shew* 
that  this  early  effort  of  genius  had  made  a bold  advance 
toward  perfection. 

It  appears  from  Captain  Savory's  description,  that  Ids  engine 
not  only  derived  its  power  from  Ihc  expansive  foroe  of  steam, 
like  that  of  the  Marquis,  but  also  by  the  condensation  of  steam, 
the  water  being  first  raised  by  the  pressure  of  the  atmosphere, 
to  a given  height  from  the  well  into  the  engine,  and  then  forced 
ont  of  the  engine  up  Ihc  remaining  height,  by  the  expansive 
force  of  steam.  This  action  was  performed  alternately  by  two 
receivers,  so  that  while  the  vacuum  formed  in  one,  was  draw- 
ing op  from  the  well,  the  pressure  of  tho  steam  in  the  other  was 
forcing  up  water  into  the  reservoir.  The  power  aod  utility  of 
Savery’s  engine  being  every  where  acknowledged,  many  im- 
provements were  subsequently  made  by  various  engineers,  in 
Us  appendages,  arrangements,  and  the  adjustments  of  its  parts; 
but  nothing  of  importance  appeared,  to  mark  an  era  in  the 
history  of  tho  steam-engine,  until  about  the  year  1706,  when 
Thomas  Newcomen,  ironmonger,  and  John  Cawley,  glazier,  of 
Dartmouth,  obtained  a patent  for  a new  invention  ; but  so  far 
was  their  principle  of  movement  connected  with  that  of  Savory, 
that  the  latter  was  admitted  to  a participation  in  their  patent. 

Tbe  engine  thus  brought  into  use  is  sometimes  called  tho 
atmospheric  engine,  and  is  commonly  a forcing  pump,  having 
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its  rad  fixed  to  one  end  of  & lever,  which  is  worked  by  the  weight 
of  the  atmosphere  upon  a piston  at  the  other  end.  a temporary 
vacuum  being  made  below  it  by  suddenly  condensing  thestearn 
that  bad  been  admitted  into  the  cylinder  in  which  this  piston 
works,  by  a jet  of  cold  water  thrown  into  it  A partial  vacuum 
being  thus  made,  the  weight  of  the  atmosphere  presses  dowu 
the  piston,  and  raises  the  other  end  of  the  straight  lever,  toge- 
ther with  the  water,  from  the  well.  Then  immediately  a hole 
is  uncovered  in  the  bottom  of  the  cylinder,  by  which  a fresh 
quantity  of  hot  steam  rushes  in  from  a boiler  of  water  below  it, 
which  proving  a counterbalance  for  the  atmosphere  above  the 
piston,  the  weight  of  the  pump-rods,  at  the  other  end  of  the 
lever,  carries  that  end  down,  and  raises  the  piston  of  the  steam- 
cylinder.  The  steam  hole  is  then  immediately  shut,  and  a cock 
opened  for  injecting  the  cold  water  into  the  cylinder  of  steam, 
which  condenses  it  to  water  again,  and  thus  making  a vacuum 
below  the  piston,  the  atmosphere  again  presses  it  down,  and 
raises  the  pump-rods  as  befuro  ; aud  so  on  continually. 

Oo  this  engine  some  considerable  improvements  were  after- 
wards made  by  Mr.  Smeaton,  which  though  containing  little 
that  was  new  in  principle,  tended  much  to  facilitate  the  pro- 
gress of  this  mighty  agent  in  the  mechanic  arts.  The  improve- 
ments made  by  Watt  upon  the  engine  of  Newcomen  and  Cawley 
arc  first,  that  (he  elasticity  of  the  steam  itself  is  used  as  the  ac- 
tive power  in  this  engine  ; and  secondly,  that  besides  variona 
other  judicious  arrangements  for  the  economy  of  heal,  he  con- 
denses the  steam,  not  in  the  cylinder,  but  in  a separate  vessel. 

In  the  cylinder  or  syringe,  concerning  which  wc  have  spoken, 
in  mentioning  the  engine  of  Newcomen,  let  us  suppose  the  up- 
per part  to  be  dosed,  and  the  piston  rod  to  slide  air  tight 
through  a collar  of  leathers.  In  this  situation  it  is  evident  that 
the  piston  might  be  depressed  by  throwing  the  steam  upon  its 
upper  surface,  through  an  aperture  at  the  superior  end  of  the 
cylinder.  Hut  if  wc  suppose  the  external  air  to  have  access 
to  the  lower  surface  of  the  piston,  we  shidl  find  that  steam  no 
stronger  in  its  elasticity  than  to  eqaal  the  weight  of  the  atmo- 
sphere would  not  move  the  piston  at  all ; and  consequently  that 
ibis  new  engine  would  require  much  denser  steam,  and  consume 
much  more  fuel,  than  the  old  engine.  The  remedy  for  this  evil 
is  to  maintain  a constant  vacuum  beneath  the  piston.  If  such 
a vacuum  were  originally  produced  by  strain,  it  is  eertain  that 
its  permanency  could  not  be  depended  on,  unless  the  engine 
contained  a provision  for  constantly  keeping  it  up.  Walt's 
contrivance  in  his  simplest  engine  is  as  follows: — The  steam  is 
conveyed  from  the  boiler  to  the  upper  part  of  the  cylinder 
through  a pipe,  which  also  communicates  occasionally  with  the 
lower  part,  and  beyond  that  space  with  a vessel  immersed  in  a 
trough  of  water  ; in  which  vessel  the  condensation  is  performed 
by  an  injected  stream  of  eold  water.  This  water  is  drawn  off, 
not  by  an  eduction  pipe  but  by  a pump,  of  which  the  stroke  is 
sufficiently  capacious  to  leave  room  for  the  elastic  fluid,  sepa- 
rated during  the  injection,  to  follow  and  be  carried  out  with  the 
injection  water.  Suppose  now  the  piston  In  be  at  its  greatest 
elevation,  and  the  communication  from  the  boiler  to  the  upper 
as  well  a s to  the  lower  parts  of  the  cylinder  to  be  opened. 
The  steam,  under  these  circnmstances,  will  pass  into  the  whole 
internal  part  of  the  engine,  and  will  drive  the  air  downwards 
into  the  condenser,  and  thence  through  the  valves  of  the  air 
pump.  In  this  situation,  if  the  communication  from  the  boiler 
to  the  lower  part  of  the  cylinder  be  stopped,  and  an  injection 
be  made  into  the  condenser,  a vacuum  will  be  produced  in  that 
vessel,  and  the  steam  contained  in  (he  lower  part  of  the  cylin- 
der and  communication  pipe  will  expand  itself  with  wonderful 
rapidity  towards  the  condenser,  so  that  in  a period  of  time  too 
minute  to  be  appreciated,  the  whole  of  the  steam  beneath  the 
piston  will  be  practically  condensed.  The  steam  which  con- 
tinues to  act  above  the  piston  will  immediately  depress  it  into 
the  vacuum  beneath  ; at  (be  same  time  that  by  connexion  with 
the  external  apparatus,  the  piston  of  the  air  pump  also  descends 
in  its  barrel.  When  the  stroke  is  nearly  completed  downwards, 
the  requisite  part  of  the  apparatus  shuts  the  communication 
with  the  boiler,  opens  that  between  the  upper  and  lower  parts 
of  the  cylinder  and  condensing  vessel,  and  turns  the  injection- 
cock.  At  this  very  instant  the  piston  loses  its  tendenry  to 
descend,  because  the  steam  presses  equally  on  both  surfaces, 
and  continues  its  equality  of  pressure  while  tbo  condensation 


is  performed.  It  therefore  rises  ; the  injection  is  stopped  ; and 
the  air-pump  making  its  stroke  suffers  the  injection  water  and 
a considerable  part  of  the  elastic  fluid  to  pass  through  its 
lower  valve.  The  vacuum  is  thus  kept  up  through  the  whole 
internal  capacity  of  the  engine.  As  soon  as  the  piston  has 
reached  the  upper  part  of  the  cylinder,  the  communication  to 
the  nnder  part  of  the  cylinder  is  stopped,  and  that  with  the 
boiler  opened,  as  before  ; the  consequence  of  wliieh  is,  that  the 
piston  nguin  descends;  and  in  this  manner  the  alternations 
repeatedly  take  place.  The  principal  augmentation  of  power 
in  this  engine,  compared  with  that  of  Newcomen,  arises  from 
the  cylinder  not  being  oooled  by  the  injection  water,  from  its 
being  practicable  to  use  steam,  which  is  more  powerful  than 
the  pressure  of  the  atmosphere,  and  from  the  employing  of  this 
steam  both  to  elevate  and  to  depress  the  piston.  In  general, 
these  engines  are  worked  by  steam,  which  would  support  n 
column  of  four  or  five  inches  of  mercury  besides  the  pressure 
of  the  atmosphere,  and  sometimes  more. 

All  the  engines  which  were  constructed  before  the  time  of 
Mr.  Watt  were  employed  merely  for  raising  water,  aod  were 
never  used  a*  the  first  movers  of  machinery ; except  indeed, 
that  Mr.  It.  Fitzgerald  published  in  the  Transactions  of  the  Koval 
Society,  a method  of  converting  the  irregular  motion  of  the  beam 
info  a continued  rotatory  motion,  by  means  of  a crank  and  a 
train  of  whci-l  work  connected  with  a large  and  massy  fly,  which 
by  accumulating  the  pressure  of  the  mnrhinc  during  the  working 
stroke,  urged  round  the  machinery  during  the  returning  stroke, 
when  thn cis  no  force  pressing  it  forward.  For  this  new  and 
ingenious  contrivance,  Mr.  Fitzgerald  received  a patent,  and 
proposed  to  apply  the  steam  engine  as  the  moving  power  nf 
every  kind  of  machinery  ; hut  it  docs  not  appear  that  any  mills 
were  erected  under  this  patent.  In  order  to  convert  the  reci- 
procating motion  of  the  beam  into  a circular  motion,  Mr.  Watt 
has  a contrivance  far  more  simple,  as  may  be  seen  by  inspect- 
ing any  of  the  numerous  engravings  of  his  machinery. 

The  strides  which  steam  is  making  in  the  economy  of  the  coun- 
try, arc  more  gigantic  and  surprising  than  those  who  are  domes- 
ticated at  a distance  from  its  immediate  operation  imagine; 
but  the  capability  of  the  Incomotive  engine  to  travel,  with  ease 
and  safety,  with  a weight  of  ninety  tons  in  its  train,  at  the  rate  of 
eight  miles  an  hour,  having  been  proved  by  the  opening  of 
the  Darlington  and  Stockton  rail-road,  the  following  particulars 
of  its  powers  and  advantages  may  not  be  unacceptable  to  tho 
reader: — The  engine  will  travel  over  25  miles  seven  times 
a day,  making  175  miles  a day's  woik,  with  DO  tons,  consuming 
seven  tons  of  small  coals  each  day,  or  4 2 tons  per  week  ; 
which,  at  an  average  cost  of  7s.,  £14  14s.  will  be  the  expense. 
One  man  and  a boy  in  constant  attendance,  supposing  the 
24  hours  equal  to  three  days,  will  be  three  men  and  thirteen  boys 
each  day,  at  16§.  Gd. : this  will  add  £5.  3s.  6d.  making  toe 
total  weekly  expense  £19.  17s.  Od.  The  engine  will  cost  £600, 
80  waggons  £900, — giving  £1500  for  the  entire  set  out.  Now, 
DO  tons  will  load  six  boats,  each  of  these  boats  w ill  be  a day  in 
performing  20  miles ; therefore  52  boats,  with  52  horses,  52  men, 
and  52  boys,  will  be  required  to  execute  the  transfer  of  90  tons 
175  miles  in  one  day.  Each  horse  will  cost  weekly  one  guinea, 
each  man  a guinea,  and  each  boy  12s.  forming  a total  weekly 
charge  of  £140.  8s.  in  lieu  of  £19.  17s.  Gd.  The  62  boats  and 
horses  will  be  worth  £10,000.  and  requiring  a considerably 
greater  amount  to  keep  them  in  repair,  throwing  a balance  of 
full  £7000  per  annum  iu  favour  of  every  locomotive  engine  that 
may  be  used.  How  many  may  eventually  be  at  work,  it  would 
be  difficult  to  conjeoture  ; but  as  forty  would  be  required  to 
work  the  London,  Birmingham,  and  Liverpool,  and  the  Man- 
chester aud  Stockport  lilies,  in  all  probability  not  less  than 
500  would  be  employed;  and  as  the  saving  on  every  five 
engines  wonld  be  equal  to  the  interest  of  one  million,  the  500 
would  put  the  people  yearly  in  possession  of  a sum  as  great  as 
the  interest  of  one  hundred  millions  sterling,  independently  of 
the  advantage  of  speed,  and  of  the  great  saving  of  tonnage,  the 
rail  road  lines  being  one-third  shorter  than  the  canals  in  use. 
Finally,  1000  persons  may  be  conveyed  one  mile,  or  one  person 
1000  miles,  by  locomotive  engines,  at  the  rate  of  oight  miles  an 
hour,  at  a cost  of  something  less  than  five  pence. 

In  addition  to  the  improvements  made  by  Watt  on  his  original 
invention,  many  others  arc  highly  deserving  of  notice ; but  the 
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whole  are  too  numerous  to  admit  in  detail.  During  the  last 
twenty  years,  scarcely  a month  has  elap*cd  in  which  some  new 
modification  has  not  been  proposed,  among  which,  several  have 
been  found  highly  beneficial.  The  names  of  Witty,  Bettan- 
court,  Moyle,  Trevithick,  Woolf,  Evans,  Perkins,  and  others, 
will  never  be  forgotten  while  the  steam-engine  is  remembered, 
and  shall  retaiu  its  use  ; but  their  respective  merits  we  cannot 
find  room  to  enumerate. 

Of  the  steam  engine  described  in  the  following  paragraphs, 
and  illustrated  in  the  plates,  we  have  been  furnished  with  an 
account  by  Mr.  Dick,  whose  name  it  bears : — 

“ Twelve  Horse  Portable  Steam-Engine,  at  manufactured  by 
Rothwcll.  Hick,  and  Nolhwell.  engineer t,  Holton,  Lancathire. 
Steam  cylinder  191  inches  diameter ; 4 foot  stroke;  27  strokes  in 
a minute. 

“ This  engine  consists,  in  the  first  place,  of  a large  cast  iron 
plate,  firmly  bolted  down  to  stone  or  brick  work,  on  which  the  ; 
whole  of  the  materials  arc  fixed.  The  beam,  with  all  its  appeo-  j 
dages,  is  by  this  means  supported  without  being  at  all  con-  | 
nected  with  the  building,  by  a double  diagonal  frame,  one  half 
only  of  which  can  be  seen  in  the  drawing.  These  frames  arc 
surmounted  by  an  entablature  plate,  to  which  the  bearers  or 
spring  beams  are  attached  that  receive  the  studs  or  centers  of 
the  radius  rods  of  the  parallel  motion,  the  extreme  ends  of 
which  are  supported  by  a pillar  resting  on  a bracket  projecting 
from  the  back  of  the  cylinder.  The  pedestals  in  which  the 
gudgeon  of  the  beam  works,  rest  on  the  entablature  plate,  and 
are  firmly  secured  by  bolts  passing  through  the  whole.  The 
side  walls  on  which  the  foundation  plate  acts,  arc  so  far  asunder 
as  to  allow  a sufficiently  wide  recess  to  receive  the  condensing 
cistern,  with  its  air-pump  and  condenser,  hot  and  cold  water 
pumps,  as  well  as  to  afford  room  for  getting  down  to  secure  the 
ends  of  the  bolts.  The  governor  is  supported  by  a standard 
placed  directly  over  the  crank  shaft,  and  is  turned  by  a single 
pair  of  bevel  wheels.  The  upper  part  of  it  is  hollow,  to  rrcrive 
a small  rod  that  is  attached  by  a cross  pin  to  a brass  sliding 
socket,  which  is  connected  with  the  governor  arms  by  two 
small  links,  and  partakes  of  the  motion  communicated  to  them 
by  the  movement  of  the  balls.  The  small  rod  has  a communi- 
cation with  the  throttle  valves,  by  means  of  the  levers  fixed  to 
the  ceiling  of  the  engine-house. 

“ The  annexed  engraving  represents  a steam-engine  of 
twelve  horses*  power,  with  a cross  section  of  its  boiler  A.  about 
two-thirds  filled  with  water.  The  holler  is  oblong.  12  feet  l»y 
5 i feet,  and  the  (lame,  after  acting  upon  the  whole  length  of 
the  bottom,  is  conducted  entirely  over  the  whole  surface  of  the 
sides  and  ends,  by  means  of  the  brick  flues,  (which  are  wide 
enough  to  admit  a person  to  get  in,  to  clean  them  when 
requisite,)  before  its  entrance  to  the  chimney. 

" In  the  flue  near  to  the  chimney,  is  placed  a damper  or  plate, 
moving  perpendicularly  in  two  grooves,  in  such  a manner  a* 
entirely  to  stop  the  draft  when  shut.  This  damper  is  suspended 
by  a chain  passing  over  two  pulleys,  at  the  opposite  end  of 
which  is  attached  a hollow-  iron  float,  that  moves  up  or  down 
in  a pipe  fixed  on  the  top  of  the  boiler,  exactly  in  proportion  to 
the  height  of  the  column  of  water  in  the  pipe,  that  the  strength 
of  the  steam  is  capable  of  supporting,  w hich  rising  in  height  as 
the  strength  of  the  steam  increases,  raises  the  float,  and  causes 
the  damper  to  descend,  thereby  lessening  the  draft,  and  rice 
versa.  To  this  apparatus  a hell  is  sometimes  connected,  to 
give  notice  of  the  time  when  it  is  necessary  to  throw  an  addi- 
tional quantity  of  coals  upon  the  fire. 

**  In  order  to  prevent  any  stoppage  of  the  engine  when  it 
might  he  necessary  to  repair  a boiler,  two  are  now  generally 
adopted,  and  the  box  U on  the  boiler  Inp,  which  contains  a 
atop  valve,  is  prepared  with  an  additional  branch,  to  communi- 
cate with  a second  Imiler,  On  the  steam  pipe,  and  leading  to 
the  cylinder,  is  placed  a box  containing  a valve  opening 
upwards,  called  a safety  valve,  and  so  weighted  as  to  rise  and 
let  the  steam  escape  when  it  is  stronger  than  the  engine 
requires. 

•*  The  steam  cylinder  and  its  casing  are  cast  together  in  one 
piece.  A section  of  which,  in  plato  2,  will  explain  the  construc- 
tion of  this  important  part  of  the  engine,  as  well  as  the  peculiar 
construction  of  the  valves  for  admitting  the  steam  alternately 
to  act  on  contrary  sides  of  the  piston.  The  space  betwixt  the 
101-2. 


cylinder  and  the  casing  being  constantly  filled  with  steam, 
prevents  any  condensation  taking  place  within  the  cylinder, 
and  serves  also  as  a conducting  pipe  for  the  steam  to  the 
boxes  E.  containing  the  sliding  valves,  (which  arc  generally 
called  I>  valves,  from  their  resemblance  in  form  to  that  letter,) 
through  two  separate  openings  for  that  purpose,  in  each  of 
which  is  placed  a throttle  valve,  and  on  their  spindles  aro 
levers  communicating  by  a rod  with  the  governor  for  the  pur- 
pose of  regulating  the  speed  of  the  engine. 

“ The  valves  F are  packed  on  their  circular  sides  with  a soft 
substance  of  hemp  or  flax,  and  in  consequence  of  the  steam 
being  admitted  to  the  under  side  of  the  top  valve,  and  the  upper 
side  of  the  bottom  valve,  they  of  course  require  no  more  force 
to  move  them  than  what  is  necessary  to  overcome  the  friction 
of  the  packing  and  the  surface  over  which  they  slide.  Tho 
weight  of  the  valves  and  their  rod*  are  accurately  counter- 
balanced by  n moveable  weight  or  a lever  under  the  cylinder, 
and  arc  moved  by  an  eccentric  circle,  or  the  fly-wheel  shaft, 
which  is  shewn  on  an  enlarged  scale  in  plate  2.  By  the 
arrangement  of  having  two  throttle  valves,  the  least  difference 
in  weight  between  those  parts  of  the  engine  that  are  attached 
to  the  opposite  ends  of  the  working  beam,  can  he  regulated,  by 
allowing  a little  more  steam  to  pass  in  tho  same  time  through 
either  of  the  valves,  as  may  be  found  necessary,  thereby  equa- 
lizing as  much  a*  possible  the  action  of  the  engine.  One  pipe, 
(1,  only  is  required  in  front  of  the  cylinder,  and  that  for  the 
purpose  of  conducting  ihe  steam  from  the  upper  side  of  the 
piston  to  the  condenser  H, — a vessel  in  which  the  condensa- 
tion of  the  steam  is  effected  after  its  escape  from  the  cylinder, 
by  admitting  a quantity  of  cold  water  out  of  the  condensing 
cistern  I.  through  an  injection  cock,  the  opening  of  which  is 
regulated  by  hand.  The  condensing  cistern  is  supplied  with 
water  by  the  cold-water  pump  K. 

“ The  air  pump,  (or,  more  properly,  discharging  pump,)  for 
the  purpose  of  removing  the  water  from  the  condenser  after  its 
admixture  with  the  steam,  and  keeping  up  a constant  vacuum, 
with  its  valve*  and  bucket,  will  be  folly  understood  by  a refer- 
ence to  plate  2,  as  well  a*  L.  the  hot-water  pump,  used  for 
raising  w ater  to  supply  the  boiler,  which  water  passes  through 
a small  valve,  and  dow  n the  same  pipe  that  contains  the  damper 
flrtai.  This  valve  is  connected  with  a lever,  having  one  of  its 
ends  connected  by  a rod  passing  through  a pipe  with  a stono 
float,  that  rises  and  falls  with  the  surface  of  the  water  in  the 
boiler,  and  thereby  admitting  a smaller  or  larger  quantity  of 
water,  as  may  bo  requisite.  This  pipe,  for  the  rod  to  pass 
through,  has  several  advantages  over  the  method  of  passing  it 
through  a stuffing  box  on  Ihe  hoiler  lop,  as  in  case  the  hot  water 
pump  by  any  accident  should  cease  to  act,  and  the  water  get 
low  in  the  boiler,  the  steam  would  make  its  escape  before  any 
serious  injury  could  happen,  shewing  instantly  that  such  was 
the  fact  the  moment  it  got  below  the  end  or  the  pipe.  The 
friction  between  the  rod  and  the  water  beiug  so  trifling, 
insures  an  almost  uniform  regularity  of  action. 

**  The  little  apparatus  M,  or  self-acting  water  gauge,  consists 
of  a standard  fixed  on  the  boiler  top.  with  a pulley,  over  which 
a chain  passes  connected  at  one  end  with  a copper  wire,  and 
a stone  float,  which  by  its  rising  or  falling  indicates  the  exact 
variation  that  takes  place  in  the  height  of  the  surface  of  the 
water,  and  is  used  in  lien  of  the  gauge  pipes  and  cocks  formerly 
applied  for  that  purpose, over  which  it  has  this  great  advantage, 
that  besides  shewing  the  water  to  be  too  high  or  too  low,  it 
shews  exactly  how  much,  hy  the  pointer  and  scale  that  are 
affixed  to  it. 

'*  N,  a small  cistern  containing  the  blow  valve,  for  the  pur. 
pose  of  allowing  the  air  to  escape  from  tho  cylinder,  five,  pre- 
vious to  the  engine  beiug  set  to  work. 

*•  The  crank  P in  o is  made  globular,  to  prevent  any  strain 
in  case  the  shaft  should  get  out  of  its  level  position  by  the 
unequal  wearing  of  the  bra-t*  steps  under  its  tunnels,  or  any 
little  sinking  of  the  foundation.*’  — — — — 

“ In  order  to  prevont  the  accidents  occasioned  by  the  burst- 
ing of  steam  boilers,  which  are  of  such  frequent  occurrence, 
I must  now  solicit  a little  attention  to  the  drawing  and  de- 
scription of  a self-acting  safety  valve,  of  my  invention,  or 
rather  the  application  of  it  to  a new  purpose;  for  a similar  valve 
has  been  used  as  a clack  for  a pump  upwards  of  a hundred 
II  M 
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years  ; and  it  will  easily  be  perceived  from  the  several  advan- 
tages it  possesses,  that  wherever  its  adoption  shall  take  place  it 
will  be  scarcely  possible  for  any  accident  of  this  nature  to  arise. 

**  The  opening  in  the  lower  part  of  the  box,  which  is  Axed  on 
the  boiler  top,  or,  if  more  convenient,  on  any  part  of  a pipe 
having  a free  communication  with  it,  requires  to  bo  of  such  a 
sis*  as  to  allow  a free  discharge  of  all  the  steam  the  boiler  is 
capable  of  generating.  This  opening  is  covered  with  a sphe- 
rical valve,  the  outer  part  of  brass,  which  is  Ailed  with  lead,  of 
•uch  dimensions,  and  consequently  of  such  weight,  as  to  press 
with  as  many  pounds  per  square  inch,  as  it  is  intended  the 
Strength  of  the  steam  at  a maximum  in  the  boiler  should  ever 
be  raised  to.  Now.  as  it  is  perfectly  free  from  friction,  the 
obvious  efTcct  will  be,  that  at  the  very  instant  the  steam  arrives 
at  this  degree  of  pressure,  the  ball  will  he  raised  by  its  force, 
and  a discharge  will  immediately  take  place. 

“ The  plate  6,  which  is  large  enough  to  cover  entirely  the  , 
hall  or  valve,  and  thereby  prevent  its  being  pressed  down,  or  at 
all  interfered  with,  even  by  any  bar  or  rod  being  forced  down 
the  discharging  pipe,  is  connected  with  the  cover  bv  small 
bars  e.  The  projections  0 are  merely  lo  prevent  the  ball  at  any 
time  from  being  throwu o If  its  seat.  Originally  the  steam  was 
discharged  at  the  side  opening*  d,  but  this  will  be  rendered 
unnecessary  if  the  plan  he  adopted  which  has  the  discharging 
pipe  in  the  lid  or  cover  of  the  box,  but  both  are  drawn  to  shew 
the  different  methods  of  taking  away  the  steam,  and  the  selec- 
tion must  be  made  according  to  convenience,  and  the  judgment 
of  the  engineer. 

**  From  the  nature  of  its  construction,  this  safely  vnlvr,  > 
requiring  no  packing  or  attention,  can  be  entirely  seenred  from 
the  officious  meddling  and  carelessness  of  attendants;  and  a 
pipe  may  he  attaohed  to  the  opening  in  the  box.  and  continued 
into  the  chimney,  or  any  other  convenient  place  of  discharge. 

I should  not  recommend  this  valvo  to  be  used  as  a substitute 
for  the  ordinary  safety  valve,  (improperly  so  called,)  hut  in  all 
cases  in  addition,  and  so  loaded  as  only  to  be  brought  into 
action  at  a very  trifling  additional  pressure  above  that  to 
which  the  other  valve  is  weighted.  This  valve  would  he 
found  of  the  greatest  advantage,  in  preventing  the  boiling  over 
of  the  feed  pipes  of  boilers,  when  the  rooms  over  them  are 
used  as  drying  stoves  in  print-works,  blcach-works,  Ac.  I 
ought  to  slate,  that  I have  had  this  description  of  valve  in  use 
upwards  of  four  jears.  with  the  greatest  regularity  of  action." 

First  Steam  Boat. — Although  it  is  only  of  late  years  that  steam 
has  been  extensively  applied  to  the  propelling  of  vessels  on  water, 
yet,  a knowledge  of  its  capabilities  for  this  purpose  is  of  old 
date.  As  far  back  as  the  21st  of  December  17.16,  Mr.  Jonathan 
Hulls  took  out  a patent  for  **  A new-invented  Machine  for  car- 
rying Vesssels  nr  Ships  oat  of,  or  into,  any  Harbour,  Port,  or 
River,  against  Wind  and  Tide,  or  in  a Calm  ;M  and  in  the  fol- 
lowing year,  be  published  a pamphlet  in  London,  detailing  at 
length  the  naturo  of  his  invention,  which  was  nothing  else  than 
a tow-boat  moved  by  steam,  as  represented  in  the  annexed 
engraving.  The  description  of  the  mode  of  working  it  we  shall 
give  in  his  own  words 

In  some  convenient  part  of  the  tow-boat,  there  is  placed  a 
vessel,  about  two-thirds  foil  of  water,  with  the  top  close  shut.  1 
This  vessel  being  kept  boiling,  rarcAcs  the  wAtcr  into  a steam. 
This  steam  being  conveyed  through  a large  pipe  into  a cylin- 
drical vessel,  and  there  condensed,  makes  a vacuum,  which  I 
causes  the  atmosphere  to  press  on  this  vessel,  and  so  presses 
down  a piston  that  is  fitted  into  the  cylindrical  vessel,  in  the 
same  manner  as  Mr.  Newcomen's  engine  with  which  he  raises 
the  water  by  fire. 

“ Fig.  1,  P,  is  the  pipe  coming  from  the  furnace  to  the  cylin- 
der. Q,  is  the  cylinder  wherein  the  steam  is  condensed.  K,  the 
valve  that  stops  the  steam  from  coming  into  the  cylinder  whilst 
the  steam  witnin  the  same  is  condensed.  S,  the  pipe  to  convey 
the  condensing  water  into  the  cylinder.  T.  a cock  to  let  in  the 
condensing  water  when  the  cylinder  is  full  of  steaiu,  and  the 
valve  P is  shut.  U,  a rope  fixed  to  the  piston  that  slides  up  and 
Jown  the  cylinder. 

“ Not*. — This  rope  U is  the  same  rope  that  goes  ronnd  the  | 
wheel  D in  the  machine  fig.  2. 

" Fig.  A the  chimney  coming  from  the  fnrnace.  I)  the  tow- 
boat. C C two  pieces  of  timber,  framed  together  to  carry  the  ' 


machine.  DiD  and  D&  are  three  wheels  on  one  axis,  to 
receive  the  ropes  Mf  l and  Fa.  Ha  and  H 6 are  two  wheels 
on  the  same  axis  with  the  fans  I I I I 1 1,  and  move  alternately 
in  such  a manner,  that,  when  the  wheels  Dal>  and  Dl  move 
backward  or  forward,  they  keep  the  fans  in  a direct  motion.  F '/ 
is  a rope  going  from  116  to  1)6.  that  when  the  wheels  Da  D 
and  D6  move  forward,  moves  the  wheel  H 6 forwards,  which 
brings  the  fans  forward  with  it.  Fa  is  a rope  going  from  the 
wheel  Ha  lo  the  wheel  Da,  that,  when  the  wheels  Da  and  D 6 
move  forward,  the  wheel  II  a draws  the  rope  F,  and  raises  the 
weight  G,  at  the  same  time  as  the  w heel  II  b brings  the  fans  for- 
ward. When  the  weight  G is  so  raised,  while  the  wheels  D a D 
and  D b are  moving  backward,  the  rope  F a gives  way,  and  the 
power  of  the  weight  G,  brings  the  wheel  Ha  forward  and  the 
fins  with  it,  so  that  the  fans  always  keep  going  forward,  not- 
withstanding the  wheels  Da  D and  1>  b move  backwards  and 
forwards  as  the  piston  moves  up  and  down  in  the  e>  Under.  L L 
are  teeth  for  a catch  to  drop  in  from  the  axis,  and  arc  so  con- 
trived, that  they  catch  in  an  alternate  manner  to  canso  the  fans 
to  move  always  forward  for  the  wheel  H a,  by  the  power  of  the 
weight  G,  i"  performing  its  office,  while  the  otner  wheel  H b goes 
back  io  order  to  fetch  another  stroke.” 


The  next  attempt  was  that  of  Mr,  Symington.  In  hisboat,  by 
placing  the  cylinder  nearly  in  a horizontal  position,  the  introduc- 
tion ofa  beam  is  avoided.  The  piston  is  supported  in  its  position 
by  friction  wheels,  and  communicates  hy  means  of  a joint  with  a 
crank,  connected  with  a wheel,  which  gives  the  water-wheel, 
by  means  of  its  teeth,  a motion  somewhat  slower  than  its  own; 
the  water-wheel  serving  also  as  a fly.  This  water-wheel  is 
situated  in  a cavity  near  the  stern,  and  in  the  middle  of  the 
breadth  of  the  boat,  so  that  it  becomes  necessary  lo  have  two 
rudders,  one  on  each  side,  connected  together  by  rods,  which 
are  moved  by  a winch  near  the  head  of  the  boat,  so  that  the  per- 
son who  attends  tho  engine  may  also  steer.  Mr.  Symington 
likewise  placed  an  arrangement  of  stampers  at  the  head  of  the 
boat,  fur  the  purpose  of  breaking  the  ice  on  canals,  an  opera- 
tion often  attended  with  great  labour  and  expense.  These 
stampers  were  raised  in  succession  by  levers,  the  ends  of  which 
were  depressed  by  the  pins  of  wheels  turned  by  an  axis  com- 
municating with  the  water-wheel.  A drawing  of  this  steam- 
boat is  given  in  vol.  I.  of  Dr.  Young’s  Natural  Philosophy. 

The  first  steam-boat  in  America  was  launched  at  New  York 
on  the  3d  of  October  1807,  and  began  lo  ply  on  the  river  between 
that  city  and  Albany,  a distance  of  about  120  miles. 

In  the  common  wheel  paddles  at  present  employ  ed  for  pro- 
pelling steam-boats,  “ there  are,  it  appears  to  me,  (says  Mr. 
Clark,)  two  defects,  which  are  yet  left  to  the  ingenuity  of  the 
mechanic  to  remove.  In  the  first  place,  they  are  defective,  on 
account  of  the  declivity  with  which  they  enter  and  come  out  of 
the  water.  In  the  second  place,  the  successive  paddles  are 
commonly  placed  so  very  near  one  another,  that  when  one 
paddle  enters  the  water,  it  leaves,  by  its  swift  motion,  a 
current,  into  which  the  next  paddle  enters;  which,  instead 
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of  moving  in  an  opposite  direction  to  the  paddles,  moves 
in  lha  name.  Great  resistance  is  thus  lost.  To  remedy  the 
former  of  these  defects,  several  attempts  have  been  made  in 
this  country.  These  attempts,  however,  have  commonly  been 
unsuccessful,  on  account  of  the  great  contingency  of  force  which 
■team-boat  paddles  are  called  to  bear.  The  latter  of  the  defects 
which  I have  stated,  has  not,  however,  so  far  as  I am  aware, 
met  the  attention  of  the  mechanics  of  this  country. 

*•  About  two  years  ago,  I made  some  attempts  at  the  removal 
of  these  defects.  The  following  is  an  accouut  of  ouc  of  the  plans 
which  occurred  to  me. 

* * Fig.  2 is  a plan  of  the  machine ; fig.  3 is  a sectional  v iew.  The 
same  letters  refer  to  both.  A A fig.  'J,  is  the  side  of  the  boat. 
B B.  13  13,  figs. 2 and  3,  is  the  frame  to  support  the  machinery. 


o is  the  shaft  which  turns  the  wheel  b,  whose  tec. *h  run  into 
thoao  of  the  wheels  e e,  and  turn  both  in  the  same  direction. 
These  wheels  are  connected,  by  a shaft,  with  the  double  cranks 
d* 44,  ddd.  These  cranks  are  inclined  to  one  another,  at  equal 
angles,  and  are  of  equal  lengths,  tee  are  bars,  connecting 
these  cranks  in  such  a manner  as  to  preserve  the  corresponding 
cranks  on  the  different  shafts,  parallel  to  one  another,  as  shewn 
in  fig.  3,  f f f arc  paddles  affixed  perpendicularly  to  these  bars. 
These  paddles  alone,  or  the  paddles  and  the  bars  together,  may 
be  so  fixed  as  to  be  removable  at  pleasure.” 


Prom  this  description,  it  is  evident  that  the  cranks  on  the 
same  shaft  will  always  preserve  the  same  inclination  to  one 
another  ; that  the  corresponding  ones  on  different  shafts  will 
always  be  parallel ; that  the  bars  connecting  them  will  always 
be  horizontal ; and  consequently  that  the  paddles  must  always 
enter,  pass  through,  and  rise  out  of  the  water,  perpendicularly 
to  its  surface.  The  terminations  of  the  paddles  move  in  a circle, 
as  represented  in  Bg.  3 by  a dotted  line.  The  radius  of  this 
circle  is  equal  to  tho  length  of  any  of  the  several  cranks.  It  is 
evident,  also,  that  every  successive  paddle  enters  in  a current 
different  from  that  caused  by  the  one  which  it  follows. 

Of  an  excellent  plan  for  the  consuming  of  smoke,  invented  bv 
Mr-  Chapman,  of  Whitby,  and  for  which  lie  was  rewarded  with 
the  large  silver  medal  by  the  Society  of  Arts,  the  following  is 
bis  account : — 

“ It  is  well  known  to  all  that  are  conversant  on  the  subject, 
that  it  is  necessary  to  admit  a proportion  of  pure  atmospheric 
air,  to  unite  with  the  smoke  after  it  is  generated  in  the  furnace, 
in  order  to  supply  the  oxygen  gas,  without  which  it  will  not 
inflame.  It  is  likewise  known  that  any  air  admitted  into  tho 
body  of  the  furnace,  if  it  does  not  go  through  the  burning  fuel, 
has  a great  tendency  to  cool  tho  bottom  of  the  boiler,  aod  retard 
the  generation  of  steam.  To  obviate  this,  it  is  the  general 


practice,  in  the  construction  of  those  furnaces  which  consume 
the  smoke,  to  admit  the  air  partly  at  the  ash-pit,  and  partly 
up  through  the  fire-bridge,  f offer,  for  the  consideration  of  the 
Society,  an  improved  plan,  which  I have  adopted,  and  which  has 
answeted  beyond  my  utmost  expectation*.  It  is  as  follows  : — 

**  To  heat  the  air  before  its  admission  into  tho  furnace.  This 
I do  by  casting  the  grate  bars  hollow  from  end  to  end,  so  that 
they  form  a series  of  parallel  lubes,  which  open  in  two  boxes, 
one  placed  in  front,  and  the  other  behind  the  grate.  In  tbo 
front  box. directly  under  the  fire-door,  I make  a register  to  open 
and  shut,  to  any  extent,  at  pleasure.  The  other  end  I connect 
with  the  brickwork  directly  underneath  the  fire-bridge,  which 
fire-bridge  I make  double,  with  a small  interval  between,  say 
one  inch;  the  interval  to  go  across  the  furnaco  from  side  to 
side,  and  rather  to  incline  forward,  or  towards  the  fire-door,  so 
as  to  meet  and  reverberate  the  smoke  on  to  the  ignited  fuel  In 
tbc  grate,  which  causes  it  to  inflame  ami  become  a sheet  of 
bright  lire  under  the  bottom  of  the  boiler.  From  what  I have 
said  it  will  appear,  that  if  the  front  register  is  open,  or  partially 
so,  there  will  be  a great  draught  of  air  through  it,  along  the 
interior  of  the  grate  bant,  theme  into  tho  fluo  of  the  fire-bridge, 
and  out  of  the  otifice  at  top,  which  air  will  be  healed  in  ita 
passage  through  tbo  bars,  before  it  tomes  in  contact  with  the 
stnokr,  when  it  will  give  out  its  oxygen,  and  cause  it  to  infiamc. 

•‘Such  was  my  view  of  this  pari  of  the  subject  in  theory,  and 
I have  found  it  to  snccecd  in  practice,  in  a small  engine  of  my 
own.  But  a further  improvement  was  necessary  to  make  it 
quite  perfect.  There  are  few  people  who  arc  aware  of  the  ex- 
tent  of  the  mischief  arising  from  the  old  method  of  charging  a 
grate  by  the  front  door.  Now.  in  my  engine,  (which  has  only 
two-horse  pow  er),  I calculated  that  every  time  the  fire-door  was 
opened,  to  stir  the  fire  and  replenish  the  fuel,  there  could  not  be 
less  than  from  forty-five  to  fifty  feet  of  cold  atmospherical  air 
admitted  into  the  furnace,  which  so  cooled  the  heated  gases, 
Ac.  that,  however  complete  the  plan  was  in  other  respects,  the 
smoke  could  not  possibly  Inflame,  from  being  so  cooled,  till  iv 
considerable  time  after  the  fire-door  was  shut. 

*•  To  obviate  this,  I have  adopted  a east  iroo  hopper  nhovo 
the  fire-door,  with  a type  at  the  bottom,  that  has  two  pirots  at 
one  side  and  open  at  the  other;  one  pivot  goes  through  the 
end  of  the  hopper,  and  has  a couater-levcr  to  keep  the  type  shut 
when  n sufficient  quantity  of  coal  fur  a charge  is  on  it.  The  top 
of  the  hopper  is  covered  with  a lid,  which  1 shut  down  duriug 
the  time  of  firing,  then,  by  lifting  the  lever  which  opens  ihc 
type  inside,  tins  coals  slide  down  on  lo  the  fore  end  of  lire  crate 
bars,  which  is  only  the  work  of  a moment.  It  is  evident  that 
no  quantity  of  cold  air  can  thus  get  into  the  furnace;  in  fact,  it 
is  not  possible  for  any  person  that  dors  not  see  the  operation  of 
firing  to  know  when  fresh  fuel  is  added  by  looking  at  the  lop  of 
the  chimney.  The  smoke  that  issues  is  never  more  than  a light 
gray,  just  perceptible,  but  in  a general  way  is  not  seen  nt  all. 

“The  coals  last  admitted,  after  lying  a short  time  at  the  front 
of  the  more  ignited  fuel,  become  partially  coked,  and  just  before 
I admit  a fresh  supply,  I push  the  last  charge  further  along  the 
grate,  by  n tool  made  for  the  purpose,  which  remains  constantly 
in  the  furnace.  It  consists  of  a plate  of  iron  about  four  inches 
broad  ; its  length  goes  across  the  grate  with  a round  bar  of  iron 
riveted  into  its  centre,  at  right  angles,  to  form  a handle,  which 
comes  through  a hole  mado  at  the  bottom  of  the  fire-door,  and 
is  long  enough  for  a man  to  use  with  both  hands,  so  that  he  can 
cither  push  from,  or  pull  towards  him,  to  manage  the  fire 
within,  without  upeniag  the  fire  door,  except  when  the  grate 
wants  cleaning,  Ac.  Ac.  For  better  knowing  when  the  fire 
wants  stirring  or  replenishing,  I have  a hole,  about  an  inch  in 
diameter,  in  the  firo  door,  to  look  through,  covered  by  a piece 
of  iron  which  hangs  by  a rivet  above.  After  I have  used  toe 
'above  instrument,  1 pull  it  up  close  to  the  fire-door,  where  it 
remains  till  it  is  again  wanted;  and  the  coals,  when  let  into  tbo 
fire,  fall  down  beyond  it. 

**  The  above-written  account  constitutes  the  whole  of  my 
improvements,  as  far  as  is  required  by  (he  Society,  but  not  tbc 
whole  of  the  advantages  gained  by  my  invention.  For  instance 
the  durability  of  the  grate  bars  by  the  admission  of  air  through 
them.  I may  add,  that  I examined  my  own  yesterday,  and  I 
do  not  6nd  them  any  worse,  although  they  have  been  in  oes  for 
four  months.” 
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STEAM  PRINTING.  See  Fhiktino  by  Steam. 

STEATITES,  in  Mineralogy,  is  usually  amorphous,  but  some- 
times  crystallised  in  six-sided  prisms.  Its  texture  is  com- 
monly  earthy  ; specific  gravity  2-01  to  2*?l>;  feels  greasy  ; sel- 
dom adheres  to  the  tongue  ; colour  while  or  gray,  with  a tint 
of  other  colours ; tho  foliated  green. 

STEEL,  a most  valuable  metal,  consisting  of  iron  combined 
with  carbon.  It  is  chiefly  used  for  edge-tools,  and  other  sharp 
and  cutting  instruments  where  hardness  is  required  ; and  from 
the  fiuc  polish  of  which  it  h susceptible,  it  is  used  in  ornaments 
of  various  kinds.  Ky  heating  steel  to  redness,  and  cooling  it 
suddenly,  it  can  be  made  much  harder  than  any  other  metal  ; 
and  if  heated  to  a lower  temperature  than  redness,  and  sud- 
denly cooled,  it  becomes  the  most  elastic  of  all  the  metals. 

STEELING,  in  Cutlery,  the  laying  on  a piece  of  steel  upon 
a larger  mass  of  iron,  that  the  part  which  is  to  receive  the  edge, 
may  be  harder  than  the  rest. 

STEELYARD,  a kind  of  balance,  called  also  the  Roman 
balance,  by  means  of  which  the  gravities  of  different  bodies  are 
found  by  a single  weight  being  placed  on  the  lever  or  beam,  so 
as  to  secure  an  equilibrium ; the  notches  and  figures  marked  on 
it,  denoting  the  number  of  pounds. 

Steely  vkp  Spring,  a kind  of  portable  balance,  serving  to 
weigh  any  article  not  exceeding  forty  pouods.  It  is  composed 
of  a brass  tube,  in  which  is  a rod,  round  which  is  wound  a 
spring  of  tempered  steel,  in  a spiral  form.  On  this  rod  are 
marked  pounds,  and  the  divisions  of  pounds,  and  to  the  part  of 
the  rod  at  Ihc  bottom  of  tho  tube,  is  a hook,  on  w hich  the 
article  to  be  weighed,  is  fastened.  Now,  the  other  part  of  the 
rod  being  made  fast  to  the  spiral  spring,  it  must  be  obvious 
that  the  greater  the  weight  which  is  attached  to  the  hook,  the 
more  will  the  spring  be  pressed  and  contracted  ; and  conse- 
quently the  greater  will  be  the  part  of  the  rod  drawn  out  of  the 
tube,  on  w hich  are  marked  the  number  of  pounds  that  bavo  thus 
drawn  it  out. 

STEEPLE.  an  appendage  to  a cburcb.  generally  raised  at  tbe 
western  end,  for  ornament,  and  also  to  hold  the  bells.  Doth 
towers  and  spires  come  under  the  denomination  of  steeple. 

STEERAGE,  an  apartment  before  the  great  cabin,  from 
which  it  is  separated  by  a partition  or  bulk-head.  In  merchant- 
ships  it  is  generally  the  habitation  of  the  inferior  officers  and 
crew ; but  in  ships  of  war  it  serves  only  as  a hall  or  anti- 
chamber  to  the  great  or  captain's  cabin.  Steerage,  is  also  used 
to  express  the  effort  of  the  helm.  Stirrup*- \Vatf,  implies  a 
sufficient  degree  of  motion  communicated  to  a ship  for  Iter  to 
become  susceptible  of  the  effects  of  the  helot  in  governiog  her 
course. 

STEERING,  may  be  defined  the  art  of  directing  a ship's  way 
by  the  movements  of  the  helm,  or  of  applying  its  efforts  to  re- 
gulate her  course  when  she  advances.  The  perfection  of 
steering,  consists  in  a vigilant  attention  to  the  motion  of  the 
ship's  head,  s»  as  to  check  every  deviation  from  the  line  of  her 
course  in  the  first  instant  of  its  motion,  and  in  applying  as  little 
of  the  power  of  the  brim  as  possible.  By  this  she  will  run  more 
uniformly  in  a straight  path,  as  declining  less  to  the  right  and 
left ; whereas,  if  u greater  effort  of  the  helm  is  employed,  it  will 
produce  a greater  declination  from  tho  course,  and  not  only 
increase  tbe  difficulty  of  steering,  but  also  make  a crooked  and 
irregular  track  through  the  water.  The  phrases  used  in  steer- 
ing a ship  vary  according  to  the  relation  of  the  wind  to  her 
course.  Thus,  if  the  wind  is  fair  or  large,  the  phrases  use  d by 
the  pilot  or  officer  who  superintends  the  steerage,  are  Port, 
Starboard,  and  Steady.  The  first  is  intended  to  direct  the 
ship's  course  further  to  the  right,  the  second  is  to  guide  her 
further  to  the  left,  and  the  Inst  is  designed  to  keep  her  exactly 
in  the  line  on  which  she  advances,  according  to  her  prescribed 
course.  The  excess  of  the  first  and  second  movement  is  culled 
Hard  a* Port,  and  Hard-a-Siarboard  ; the  former  of  which  gives 
the  greatest  possible  inclination  to  the  right,  and  the  latter  an 
equal  tendency  to  the  left.  If,  on  (he  contrary,  the  wind  is  foul 
nnd  scant,  the  phrases  then  used  arc  Luff, Thus,  and  No.Near. 
Tire  first  of  which  is  the  order  to  keep  her  close  to  the  wind; 
ihc  second,  to  retain  her  in  her  present  situation ; and  the 
third,  to  keep  Iter  sails  full.  In  ships  of  war,  the  duties  of  con- 
ning and  steering  are  divided  amongst  the  quarter  masters, 
their  mates!  and  the  most  expert  seamen,  who  atteod  the  helms 


in  turns.  Tbe  steerage  b constantly  supervised  by  the  quar- 
termasters. In  merchant. ships,  every  seaman  takes  his  turn 
in  steering,  being  directed  therein  by  the  mate  of  the  watch,  or 
some  other  officer.  As  the  safety  of  a ship,  and  all  contained 
therein,  dqiend  in  a great  measure  on  the  steerage  and  effects 
of  the  helm,  the  apparatus  by  which  it  is  managed  should  often 
be  examined  by  the  proper  officers.  Indeed,  when  tire  fatal 
effects  which  may  result  from  negligence  in  this  important  duly 
arc  duly  considered,  such  inattention  must  be  pronouoced  un- 
pardonable. 

STEERSMAN,  the  helmsman,  or  timonecr;  which  latter 
appellation  is  derived  from  tbe  French  term,  which  signifies  an 
helmsman.  He  is  reckoned  the  best  steersman  who  uses  the 
least  motion  in  putting  the  helm  over  to  and  again,  and  who 
keeps  the  ship  best  from  making  y aws,  that  is,  from  running  in 
and  out.  For  this  purpose,  be  should  diligently  watch  the 
movements  of  the  head  by  the  land,  clouds,  moon,  or  stars; 
because,  although  tbe  course  is  in  general  regulated  by  com- 
pass, the  vibrations  of  tbe  needle  arc  not  so  quickly  perceived, 
as  the  sallies  of  the  ship's  bead  to  the  right  or  left,  which,  if 
not  immediately  restrained,  will  require  additional  velocity  in 
every  instant  of  their  motion,  and  demand  a more  powerful 
impulse  of  tbe  helm  to  reduce  them  ; the  application  of  which 
will  operate  to  turn  her  bead  as  far  on  tbe  contrary  side  of  her 
course. 

STF.EVING,  the  angle  of  elevation  which  a ship’s  bowsprit 
makes  with  the  horizon. 

STEM,  a circular  piece  of  timber,  into  which  the  two  sides 
of  a ship  are  united  at  tbe  fore  end ; the  lower  end  of  it  is 
scarfed  to  the  keel,  aud  tbe  bowsprit  rests  upon  its  upper  end; 
tbe  ends  of  tbe  wales  and  planks  of  the  sides  and  bottom  are 
let  into  a groove  or  channel  cut  in  the  middle  of  its  surface, 
from  top  to  bottom.  Tbe  outside  of  tbe  stem  is  usually  marked 
with  a scale  of  feet,  answering  to  a perpendicular  from  the  keel. 
Its  use  is  to  ascertain  the  draught  of  water  at  its  fore  part, 
when  the  ship  is  in  preparation  for  a sea  voyage,  fcc.  Tbe 
stem  at  its  lower  end  is  of  equal  breadth  and  thickness  with  the 
keel,  but  it  grows  proportionally  broader  and  thicker  towards 
its  upper  extremity.  Fa  Ur  Sum,  is  that  fixed  before  the  right 
one.  When  a ship’s  stem  is  too  fiat,  so  that  she  cannot  keep  a 
wind  well,  they  put  a false  stem  above,  which  makes  her  rid 
more  way,  and  bear  a better  sail.  To  Stem  a Tide,  to  acquire 
a velocity  in  sailing  against  the  tide  equal  to  the  force  of  ihe 
current.  From  Stem  to  Stern,  front  one  cod  of  the  ship  to 
the  other. 

STEM.  See  Stalk. 

STEMMATA,  in  the  history  of  insects,  are  three  smooth  he- 
mispheric dots,  placed  generally  on  the  top  of  the  head,  as  in 
most  of  the  by  menoptera  and  other  classes. 

STEMSON,  an  arching  piece  of  timber  fixed  within  the 
apron,  to  reinforce  the  scarf  thereof,  in  the  same  manner  as 
Ibc  apron  supports  the  scarf  of  the  stem. 

STENOGRAPHY.  The  art  of  sboil-hand  writing.  Thcfnl- 
lowing  scheme  is  that  which  lias  received  most  general  appro- 
bation from  its  simplicity,  and  being  founded  on  rational  prin- 
ciples, by  which  it  is  easily  acquired  and  retained. 

It nift  for  Orthograyhu  in  Short  HmuL  — All  quiescent  con  :o- 
nants  in  words  are  to  be  dropped  ; and  tbe  orthography  to  be 
directed  only  by  the  pronunciation;  which  being  known  to  all, 
will  render  this  art  attainable  by  those  who  cannot  spell  with 
precision  in  long  hand.  2.  When  the  absence  of  consonants 
not  entirely  dormant  can  be  easily  known,  they  may  often  be 
omitted  without  tbe  least  obscurity.  3.  Two,  or  sometimes 
more  consonaots,  may.  to  promote  gieatcr  expedition,  be  ex- 
changed for  a single  one  of  nrarly  similar  sound,  aud  no  ambi- 
guity as  to  the  meaning  ensue.  4.  When  two  consonants  of 
the  same  kind  or  same  sound  come  together,  without  any  vowel 
between  them,  only  one  is  to  be  expressed  ; but  if  a vowel  or 
vowels  intervene,  both  arc  to  bo  written;  only  observe,  if  they 
arc  perpendicular,  horisontal,  or  oblique  lines,  they  must  only 
be  drawn  a size  longer  than  usual;  and  characters  with  slopes 
must  have  the  sides  of  their  beads  doubled. 

Might  is  to  bo  written  mit,  fight,  fit,  machine,  mashin,  enough, 
enpf. laugh,  laf,  prophet,  profet,  physics,  li-iks,  foreign,  foren, 
sovereign,  sovren,  psalm,  sam,  receipt,  reset,  write  rile,  island, 
iland.  In  short,  all  that  the  shorthand  writer  has  to  do  with 
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orthography,  is  to  produce  the  clear  and  distinct  sound  of  bin 
«oid  in  the  shortcut  and  most  compact  manner  possible. 

I.  Vowels,  being  only  simple  articulate  sounds,  though  they 
are  the  connective*  of  consonants,  and  employed  in  every  word 
and  every  sellable,  are  uot  necessary  to  be  inserted  in  the  mid- 
dle of  words  ; because  the  consonants  if  fully  pronounced,  with 
the  assistance  of  connexion,  will  always  discover  the  mean- 
ing of  a word,  and  make  the  writing  perfectly  legible.  2.  If 
a vowel  is  not  strongly  accented  in  the  incipient  syllable  of 
a word,  or  if  it  is  mute  in  the  final,  it  is  likewise  to  be 
omitted ; because  the  souud  of  the  incipient  vowel  is  often 
implied  in  that  of  the  first  consonant,  which  will  consequently 
supply  its  place.  3.  Hut  If  the  vowel  constitutes  the  first  or 
last  *y liable  of  a word,  or  is  strongly  accented  at  its  begin- 
ning or  end,  that  vowel  is  continually  to  be  written.  -4.  If  a 
word  begin  or  end  with  two  or  more  vowels,  though  separated, 
or  when  there  is  a coalition  of  vowels,  at  in  diphthongs  and 
triphthongs,  only  o;ie  of  them  is  to  be  expressed,  which  must 
be  that  which  agrees  boat  with  the  pronunciation,  6.  In  mono- 
syllables, if  they  begin  or  end  with  a vowel,  it  is  always  to  be 
inserted,  unless  the  vowel  t is  mute  at  the  end  of  a word. 

The  short-hand  alphabet  consists  of  lb  distinct  character*, 
taken  from  lines  and  senih-ireular  curves ; Ihe  formation  and 
application  of  whieb  we  shall  now  explain,  beginning  with  the 
vowels.  For  the  three  first  vowels  a.  e.  and a comma  is  appro- 
priated in  different  positions  ; and  for  the  other  thrre  o,  w.  and 
y.  a p unL.  The  comma  and  point,  when  applied  to  s aud  o,  is 
to  be  placed  as  In  the  plate,  at  the  top  of  the  next  character  ; 
when  for  t and  * opposite  to  the  middle  ; and  when  for  t and  y 
at  the  bottom.  Simple  lines  may  be  drawn  four  different  ways 
perpendicular,  horizontal,  and  with  an  angle  of  about  de- 
grees to  the  right  and  left.  An  ascending  oblique  line  to  the 
right,  which  will  he  perfcetly  diatinet  from  the  rest  w hen  joiner) 
In  any  other  character,  may  tlkowise  be  admitted.  Tboao  cha 
racier*  being  the  simplest  in  nature,  are  assigned  to  those  five 
c msutianu  which  most  frequently  occur,  viz,  l%r,  t,  e hard,  or  A, 
and  e soft,  or#.  Every  circle  may  be  divided  with  a perpendi- 
cular and  horizontal  line,  so  as  to  form  likewise  four  distinct 
charaoters.  These  being  the  next  to  lines  in  the  simplicity  of 
their  formation,  we  havo  appropriated  them  for  k.  d.  n,  and  m. 

The  ch:» ran i ora  expressing  nine  of  the  conaonauts  are  all  per- 
fectly distinct  from  one  «uother ; eight  only  remain  which  are 
needful,  vij.f,  g,  or  j,  A,  p,  f,  v,  u\  and  x.  to  find  characters  for 
which  we  must  have  recourse  to  mixed  curves  and  linea, 
The  characters  whiob  we  have  adopted  are  the  aimplost 
in  naturo  after  those  aleady  applied,  admit  of  the  rnaiest 
joining,  and  tend  to  preservo  lineality  and  beauty  iri  the  writ- 
ing. It  must  be  observed,  that  we  have  no  character  for  r a hen 
it  has  a hard  sound  as  In  oastle,  or  soft  as  in  city  i for  it  natu- 
rally takes  the  sound  of  A or  #,  which  in  all  oases  will  be  suffi- 
cient to  supply  its  place.  R likewise  is  represented  by  the  samo 
character  as  l ; only  with  this  difference,  r is  written  with  such 
an  ascending  stroke,  and  l with  a descending:  which  Is  always 
to  be  known  from  the  manner  of  its  union  with  the  follow- 
ing character;  but  in  a few  monosyllables  whore  r is  tbe 
only  consonant  in  tho  word,  and  consequently  stands  alone, 
4t  U to  ha  made  ns  is  shewn  in  tho  alphabet,  for  distinction's 
sake.  Z.  as  it  is  a letter  seldom  employed  In  the  English 
language,  end  only  a coarser  and  harder  expression  of  #,  must 
be  supplied  by#  when  over  it  occurs;  as  for  Zcdekiah,  write 
Brdekiah,  fee. 

4.  The  ternilnativo  character  for  lion,  slon,  oion  elan,  tlan,  is 
to  be  expressed  by  a small  clrole  joined  to  the  nearest  letter 
and  turned  to  the  right.  6.  The  tormlnative  character  for  ing 
is  to  be  expressed  likewise  by  a small  circle  but  draw  n to  the 
left  hand,  and  its  plural  ingt  by  a dot,  Q.  The  plural  sign  # Is 
to  be  added  to  the  termlnalive  characters  when  necessary.  7. 
The  separated  terminations  are  never  to  be  used  but  in  poly- 
ay  liable*,  or  In  words  of  more  syllables  than  ono. 

The  followingis  the  explanation  of  tbe  different  arbltraries  and 
abreviations  in  the  plate  j — No.  I.  As— -3.  Nation— .1.  Thing— 4, 
Circumstance— 5,  Counterfeit— 0.  Visible—  7,  Himself—  8,  Thoni- 
selves — 0,  Atonement— 10.  Therefore — II,  Christ— 13.  Multi- 
tude—13,  Descendants— 14.  Govorament— 16,  Everlasting. 

The  most  usual  abbreviation,  Is  to  use  tho  full  letter  of  a word 
with  a dot  under  it,  to  show  it  Is  an  abbrevallon. 
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STEP,  a block  of  wood  fixed  on  the  decks  or  bottom  of  a ship, 
and  having  a hole  in  its  upper  side  fitted  to  receive  the  heel  of 
a mast  or  capstan.  To  Step  a Hoat't  Matt,  is  to  erect  and 
secure  it  in  readiness  for  setting  sail. 

STEREOGRAPHY,  the  art  of  drawing  the  forms  and  figures 
of  the  solids  upon  a plane. 

STEREOMETRY,  that  part  of  geometry  which  teaches  how 
to  measure  solid  bodies,  that  is,  to  find  the  solidity  or  solid  con- 
tents of  bodies,  as  glohes.  cylinders,  cubes,  vessels,  ships,  &c. 

STEREOTYPE  PRINTING.  The  mode  of  stereotype  print- 
ing is  first  to  set  up  a page,  for  instance,  in  the  common  way, 
and  when  it  is  rendered  perfectly  correct,  a cast  is  taken  from 
it,  and  in  thiscast  the  metal  for  the  plate  i*  poured  : the  plate*  thus 
procured  are  afterwards  worked  on  blocks  in  the  common  way. 

STERILITY,  the  slate  of  (bat  which  is  barren,  whether  ani- 
mal or  vegetable,  in  oppodtion  to  fecundity  or  fruitlulueas. 

STERLING.  A pound,  shilling,  or  peony,  sterling,  signifies 
as  much  u>  a pound,  shilling,  or  penny,  of  lawful  money  of 
Gnat  Britain  as  settled  by  aulliorily. 

STERN,  tbe  posterior  part  of  a ship,  or  that  pari  which  is 
presented  to  tie  view  of  a «pr  malar,  plnccd  on  the  continuation 
of  the  keel,  behind.  The  Hern  is  t'-rmin  ited  by  the  tnlTarel 
above,  and  by  the  counters  below.  It  is  limited  on  the  sides 
by  tbe  quarter-pieces,  and  tbe  intermediate  space  comprehends 
tbe  galleries  and  w indow*  of  tbe  different  cabins. 

ST£KN-/’7r#r.  a rope  uaed  to  coufino  tho  stern  of  o ship, 
lighter,  or  boat,  to  nny  wharf  or  jetty  head.  fcc. 

S r KHK-/VaiNf,  the  several  pieces  of  timber  which  form  tho 
stern. 

SrERNMoaT,  implies  any  ship  or  ships  that  are  in  the  rear 
or  farthest  astern,  as  opposed  to  headmost. 

Sn  hs-P  'IT,  a long  straight  piece  of  limber,  erected  on  the 
extremity  of  the  keel,  to  sustain  the  rudder,  and  terminate 
the  ship  behind.  It  is  usually  marked  like  tho  stem  with  a 
acale  of  feet,  from  the  keel  upwards,  in  order  to  ascertain  tho 
draught  of  water  abaft.  This  pieoc  ought  to  be  well  served 
and  supported,  because  the  ends  of  all  the  lower  planks  of  the 
ship's  bottom  are  fixed  in  a channel  out  on  its  surface,  and 
tho  whole  weight  of  the  rudder  is  sustained  by  it.  The  diffi- 
culty of- procuring  a stern-post  of  sufficient  breadth  in  one 
pleoe,  has  introduced  the  practice  of  fixing  an  additional  piece 
behind  It,  which  is  strongly  bolted  to  the  former;  the  hinges 
which  support  the  rodder  are  accordingly  fixed  to  this  Utter, 
which  is  also  tenoned  into  the  keel,  and  is  denominated  the 
back  of  tbe  post.  The  stern-post  is  strongly  attnohed  to  the 
keel  by  a knee,  of  whiob  one  branch  extends  along  tbe  keel, 
being  scarfed  to  tho  dead-wood,  and  fore-loekcd  under  the 
kec],  whilst  the  other  brooch  inelines  upward#,  and  corresponds 
with  the  inside  or  fore  part  of  the  stern-post,  to  which  it  is  also 
bolted  in  tbe  same  manner, 

SrEXN-NAsrfs.  that  part  of  a boot  whiob  is  contained  hr- 
tween  the  stern  and  the  nftmosj  scat  of  the  lower*.  It  Is 
generally  furnished  with  seals  to  accommodate  passengers. 

Stern- 1Toy.  tho  movement  by  which  a ship  rotreat#  or  goes 
backward  with  her  stern  foremost. 

NTKRN  A,  tho  Tin.  In  Natural  History,  a genua  of  birds  of 
the  order  ansere*.  There  are  twenty-five  species.  The  follow- 
ing are  the  principal : S.  cuspid,  or  tho  Caspian  tern.  This 
abounds  on  the  seas  wherein  it  derives  its  nnmo.  It  fishes  also 
in  rivers,  and  sometimes  suddenly  darts  upon  its  prey  from  a 
considerable  height,  and  at  other  time*  *xlms  the  surface  of 
tbe  water  in  the  manner  of  a swallow,  It  Is  nearly  two  feet  in 
length.  It  lays  only  two  eggs,  and  Its  sound  resembles  those 
of  a person  laughing.— The  noody,  is  a foot  and  a quarter  long, 
and  is  frequently  met  with  at  sea,  between  the  tropics. — Tbe 
great  tern,  is  found  in  various  parts  of  Europe,  and  In  summer 
on  the  British  ooasts,  It  I*  fourteen  inohes  long.  1 1 a manners 
on  the  water  resemble  those  of  the  swallow  hy  land. 

STEWARD,  in  Naval  affairs.  Is  an  officer  in  a ship  of  war, 
appointed  by  the  parser  to  distribute  the  different  speoies  of 
provisions  to  tbe  officers  and  orew,  for  whiob  purpose  he  is 
furnished  with  several  assistants.  He  is  generally  denomi- 
nated the  parser  # steward,  or  the  ship's  steward,  to  distinguish 
him  from  the  captain's  or  th#  ward-room  stewards,  who  are 
appointed  to  take  care  of  the  sci-itoek  belonging  to  the  cap- 
tains  and  lieutenants,  fco. 
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Sr  wand,  a man  appointed  in  a place  or  stead,  aod  always 
signifies  a principal  officer  wiibin  his  jurisdiction. 

STICK,  Gold.  An  officer  of  superior  rank  in  the  life-guards, 
so  called,  who  is  in  immediate  attendance  upon  the  king's  per- 
son ben  his  majesty  gives  either  of  I is  regiments  of  life- 
guards to  an  officer,  he  presents  him  with  n gold  stick.  The 
colonels  of  the  two  regiments  wait  alternately  month  and 
month.  The  one  on  duty  is  then  called  gold  stick  in  wailing, 
and  all  orders  relating  to  the  life-guards  are  transmitted  through 
him.  During  that  month  he  commands  the  brigade,  receives 
ail  re  orts,  and  communicates  them  to  the  king.  This  tempo- 
rary command  of  the  brigade  docs  not,  however,  interfere  with 
the  promotion  that  may  he  going  forward,  as  each  colonel  lays 
those  of  his  own  particular  corps  before  his  majesty.  Former- 
ly the  gold  stick  commanded  all  guards  about  his  majesty's 

ijerson.  On  levees  aod  drawing  room  days,  he  goes  into  the 
;ing’s  closet  for  the  parol. 

Stick,  Silrer.  The  field-officer  of  the  life-guards  when  on 
duty  is  so  called.  The  silver  stick  is  in  waiting  for  a week, 
during  which  period  all  reports  are  made  through  him  to  the 
gold  stick ; and  orders  from  the  gold  slick  pass  through  him  to 
the  brigade.  In  the  absence  of  the  gold  stick,  on  levees  and 
drawing-room  days,  he  goes  into  the  king’s  closet  for  the  parol. 

STIFF,  the  quality  by  which  a ship  is  enabled  to  carry  a 
sufficient  quantity  of  sail  without  oversetting. 

STIGMA,  in  Entomology,  a spot  or  anastomosis  in  the  mid- 
dle of  the  wings  of  insects,  near  tbo  anterior  margin,  conspi- 
cuous in  the  hymenopterous  tribes. 

STIGMATA,  in  Natural  History,  the  apertures  in  different 
parts  of  the  bodies  of  insects,  communicating  with  the  trachrc 
or  air-vessels,  and  serving  for  the  office  of  respiration. 

STILL,  the  name  of  an  apparatus  used  in  distillation.  See 
Distillation. 

STIMULANT,  in  Medicine,  any  agent  which  has  the  property 
of  increasing  the  mobility,  or  of  exciting  the  motions  of  the 
living  body,  or  its  moving  parts. 

STING,  an  apparatus  in  the  body  of  certain  insects,  in  form 
of  a little  spear,  serving  them  as  a weapon  of  offence. 

STINK-Pot,  an  earthen  jar,  charged  with  powder,  grenades, 
and  other  materials  of  an  offensive  and  suffocating  smell.  It  is 
sometimes  used  by  privateers,  to  annoy  an  enemy  whom  they 
design  to  board.  See  the  article  Boandino. 

STIPPLING,  a mode  of  engraving  on  copper  by  means  of 
dots,  as  contradistinguished  from  a course  of  continued  lines. 

STITCH,  in  Agriculture,  a ridge  or  butt  in  a field  which  is 
under  the  plough.  The  dimensions  of  a stitch  are  liable  to 
many  variations  in  different  districts. 

STOAT,  in  Zoology,  the  name  of  an  animal  whose  skin  is  the 
ermine.  These  creatures  are  plentiful  in  Russia  and  Norway, 
where  an  extensive  trade  in  their  skios  is  carried  on.  Their 
fur  changes  colour  with  the  seasons  of  the  year.  When  ibe 
snow  is  oo  the  ground,  its  celebrated  whiteness  appears  to  the 
greatest  advantage. 

8TOCK,  generally  implies  provisions  procured  by  indi- 
viduals, for  the  particular  accommodation  of  themselves  or 
messmates  ; hence  we  say,  fresh  stock,  sea  stock,  live  stock. 

STOCKINGS,  the  clothing  of  the  leg  and  foot.  Anciently 
stockings  were  made  of  cloth  or  milled  stuff  sewed  together, 
but  since  the  knitting  and  weaving  of  stockings  have  heeo 
invented,  cloth  has  been  entirely  laid  aside.  Henry  II.  of 
France,  in  1650,  was  the  first  who  wore  silk  stockings. 
Henry  VIII.  and  Queen  Elizabeth,  were  the  first  who  wore  silk 
stockings  in  England,  and  these  were  brought  from  Spain, 
where  the  invention  seems  to  have  had  its  birth.  In  the  third 
year  of  Elisabeth,  the  art  of  knitting  was  introduced  into  Eng- 
land. and  to  this  honour  the  Scotch  lay  claim.  The  stocking 
loom  is  generally  thought  to  have  been  invented  by  William 
Leo,  M.  A.  of  St.  John’s  College,  Cambridge,  a native  of  Wood- 
borough,  near  Nottingham,  in  the  year  1680;  hut  receiving 
little  encouragement,  and  being  in  indigent  circumstances,  he 
went  to  France,  where,  meeting  with  further  disappointment, 
he  died  of  a broken  heart. 

STOCKS,  a frame  erected  on  the  shore  of  a river,  whereon 
to  build  shipping.  It  generally  coosists  of  a number  of  wooden 
blocks  ranged  parallel  to  each  other  at  convenient  distances, 
and  with  a gradual  declivity  towards  the  water. 


Stocks,  the  public  funds  of  the  nation,  instituted  for  the 
purpose  of  paying  the  interest  upon  loans. 

Stocks,  a wooden  machine  to  put  the  legs  of  offenders  In, 
for  the  securing  of  disorderly  persons,  and  by  way  of  punish- 
ment in  divers  cases  ordained  by  statute,  Ac. 

STOLE.  Groom  op  thr,  the  eldest  gentleman  of  his  majesty's 
bed-chamber,  whose  office  and  honour  it  is  to  present  and  put 
on  his  majesty's  first  garment,  or  shirt,  every  morning,  and  to 
order  the  things  into  the  chamber. 

STONEHENGE,  a stupendous  monument,  of  Droidical 
antiquity,  standing  on  Salisbury  plain,  and  supposed  to  bo 
nearly  coeval  with  the  pyramids  of  Egypt.  Its  origin  and  use 
are  buried  in  impenetrable  obscurity. 

S TONES  and  Eantiis.  The  only  substances  which  enter 
into  the  composition  of  the  simple  stones,  as  far  at  least  as 
analysis  has  discovered,  are  the  six  earths,  silica,  alumina, 
sircooia,  gluciim.  lime,  and  magnesia  ; aod  the  oxides  of  iron, 
manganese,  uickel,  chromium,  and  copper.  Seldom  more  than 
four  or  five  of  these  substances  are  found  combined  together  iu 
the  same  stone. 

Stone*  Ware.  Under  the  denomination  stone-ware  are  com- 
prehended all  the  different  artificial  combinations  of  earthy 
bodies  which  are  applied  to  Qseful  purposes. 

STOP,  in  Music,  a word  applied  by  violin  and  violinccllo 
performers,  to  that  pressure  of  the  strings  by  which  they  are 
brought  into  contact  with  the  finger-board,  and  by  which  the 
pitch  of  the  note  is  determined. 

Stop,  Trumpet,  a reed  metallic  stop,  so  called  because  its 
tone  is  imitative  of  the  trumpet. 

STOPPER,  of  tho  Anchor,  a strong  rope  attached  to  the 
cat-head,  which,  passing  through  the  anchor-ring,  is  afterwards 
fastened  to  a timber-head,  thereby  securing  the  anchor  on  the 
bow.  Stoppers,  of  the  cables,  commonly  called  deck-stoppers, 
have  a large  knot  aod  a laniard  at  one  end,  and  are  fastened  to 
a ring-bolt  in  the  deck  by  the  other;  they  are  attached  to  the 
cable  by  the  laniard,  which  is  fastened  securely  round  both  by 
several  turns  passed  behind  the  knot,  or  about  the  neck  of  the 
stopper,  by  which  means  the  cable  is  restrained  from  running 
out  of  the  ship  when  she  rides  at  anchor.  Dog-Stoppers,  is  a 
strong  rope  clenched  round  the  main-mast,  and  used  on  parti- 
cular occasions  to  relieve  and  assist  the  preceding  when  the 
ship  rides  in  a heavy  sea,  or  otherwise  bears  a great  strain  on 
the  cable.  Wing-Stoppers,  similar  pieces  of  rope  clenched  round 
one  of  the  beams  near  the  ship's  side,  and  serving  the  same 
purpose  as  the  preceding.  Stoppers  of  the  rigging,  have  a knot 
and  a laniard  at  each  cod;  they  are  used  when  the  shrouds, 
slays,  or  back-stays,  are  cut  asunder  in  battle,  or  disabled  in 
tempestuous  weather,  and  are  then  lashed,  in  the  same  manner 
as  those  of  the  cables,  to  the  separated  parts  of  the  shroud,  Ac. 
which  are  thereby  reunited  so  as  to  be  fit  for  immediate 
service.  This,  however,  is  only  a temporary  expedient,  applied 
when  there  is  not  time  or  opportunity  to  refit  them  by  a more 
complete  operation.  Stoppers,  are  also  pieces  of  rope  used 
tu  prevent  the  running  rigging  from  coming  up  whilst  being 
belayed. 

SroPPfcRg,  certain  short  pieces  of  rope,  which  arc  usually 
knotted  at  one  or  both  ends,  according  to  the  purpose  for  which 
thev  are  intended. 

STORAX,  in  the  Materia  Medina,  is  the  resinous  drug  which 
issues  in  a fluid  state  from  incisions  made  in  the  bark  or 
branches  of  the  storax  tree.  It  can  be  obtained  in  perfection 
only  front  those  trees  which  grow  in  Asiatic  Turkey. 

STORE-KfcfcPeit,  an  officer  invested  with  the  charge  of  the 
principal  stores.  Store ■ Hoorn,  an  apartment  or  place  of  reserve, 
of  which  there  are  several  in  a ship,  to  contain  the  provisions 
or  stores  of  a ship,  together  with  those  of  her  offioers. 

STORES,  if  any  person  who  has  the  charge  or  custody  of  any 
of  the  king's  armour,  ordnance,  ammunition,  shot,  powder,  or 
habiliments  of  war,  or  of  any  victuals  for  victualling  the  navy, 
shall,  to  hinder  his  majesty’s  service,  embezzle,  purloin,  or 
convey  away  the  same  to  the  value  of  20s.  or  shall  steal  or  em- 
bezzle any  of  bis  majesty’s  sails,  cordage,  or  any  other  of  his 
naval  stores,  to  the  value  of  20s.  be  shall  be  adjudged  guilty  of 
felony,  without  benefit  of  clergy.  22  Car.  II.  c.  6. 

STORK,  a large  bird  of  the  heron  class,  of  which  many 
particular*  arc  related  that  arc  remarkably  singular.  It  is  a 
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bird  of  passage.  Egypt  is  said  to  be  the  place  of  its  winter 
residence.  It  is  in  high  repute  among  the  Mahometans,  ap- 
proaching almost  to  veneratiou. 

STORM,  a term  signifying  a fall  of  soow,  bail,  or  rain ; also 
high  wind,  thunder.  lie.  In  some  places  the  term  is  restricted 
to  high  winds,  thunder,  he. 

STOVE,  in  Building,  is  a hot-house  or  room,  but  in  a more 
restricted  sense  it  is  a place  in  which  fires  in  dwelling  bouses 
arc  made,  and  so  contrived  that  it  may  communicate  heat  to 
the  room,  mod  send  the  smoke  up  the  chimney.  Stoves  arc  of 
various  constructions,  and  numerous  patents  have  been  taken 
out  fur  inveutioos  and  improvements  in  what  had  been  pre- 
viously known.  The  great  excellence  of  a stove  consists  in  its 
adaptation  to  give  the  heat  to  the  room,  and  to  exclude  the 
smoke.  Towards  these  desirable  objects  many  advances  have 
been  made,  both  by  Englishmen  and  foreigners;  but  much  yet 
remains  to  be  done.  See  Fire-Place. 

STOVES,  square  boxes  made  of  plaok,  and  liacd  with  brick, 
for  horning  charcoal  in,  to  dress  the  admiral's  victuals. 

STOWAGE,  the  general  disposition  of  the  several  materials 
contained  in  a ship's  bold,  with  regard  to  their  figure,  magni- 
tude, or  solidity.  In  the  stowage  of  different  articles,  as  ballast, 
casks,  cases,  bales,  or  boxes,  there  are  several  general  rules  to 
be  observed,  according  to  the  circumstances  or  qualities  of  those 
materials.  The  casks  which  contain  any  liquid  are,  according 
to  the  sea  phrase,  to  be  bong  op  and  bilge  free,  that  is,  closely 
wedged  up  in  an  horizontal  positloa,  and  resting  on  their 
quarters,  so  that  their  bilges  (or  where  they  measure  most 
round)  being  entirely  free,  cannot  mb  against  each  other,  or 
the  ship's  side,  by  the  motion  of  the  vessel.  Dry  goods,  or 
such  as  may  be  damaged  by  the  water,  are  to  be  carefully  en- 
closed in  casks,  bales,  cases,  or  wrappers,  and  wedged  off  from 
the  bottom  or  sides  of  the  ship,  as  well  as  from  the  hows,  masts, 
and  pump-well,  Ice.  Dae  attention  must  likewise  be  bad  to 
their  disposition,  with  regard  to  each  other,  and  to  the  trim  aud 
centre  of  gravity  of  the  ship,  so  that  tho  heaviest  may  always 
be  nearest  the  keel,  and  the  lightest  gradually  above  them. 

STRAIT,  a narrow  channel  or  arm  of  the  aea.  contained 
between  two  opposite  shores  ; as,  the  straits  of  Gibraltar,  the 
straits  of  Sunda,  the  straits  of  Dover,  Ice. 

STRAKES.or  Streaks,  the  uniform  ranges  of  planks  on  the 
bottom  or  sides  of  a ship,  or  the  continuation  of  planks  joined 
to  the  end  of  each  other,  and  reaching  from  the  stern,  which 
limits  the  vessel  forward,  to  the  stern  post  and  fashion-pieces, 
which  terminate  her  length  abaft.  Garboard- Streak,  is  the 
lowest  streak  or  range  of  planks,  being  let  into  rabbets  in  the 
keel  below,  and  in  the  stem  and  stern-post  at  the  ends.  See 
the  article  Keel. 

STRAMONIUM,  in  Botany.  Datura,  Common  Thornapple,  is  a 
powerful  narcotic  poison,  and  in  many  instances  its  deleterious 
effects  have  beeo  attended  with  pernicious,  and  even  fatal  con- 
sequences. Some  have  fancied  that  smoking  stramonium  has 
proved  beneficial  in  asthmatic  complaints,  aod  for  shortness  of 
breath. 

STRAND,  one  of  the  twists  or  divisions  of  which  a rope  is 
composed.  Strand  also  implies  the  sea-beach.  Stranded, 
speaking  of  a cable  or  rope,  signifies  that  one  of  its  strands  is 
broken.  Stranded,  applied  to  a vessel,  means  that  she  has  run 
aground  on  the  sea  shore,  either  by  a tempest,  or  through  bad 
steerage.  Where  any  vessel  is  stranded,  the  justices  of  the 
peace  arc  empowered  to  command  the  constables  near  the  coast 
to  call  assistance,  in  order  to  preserve  the  ship,  if  possible. 

STRAPADO,  a barbarous  military  punishment,  now  aban- 
doned. It  consisted  in  having  the  hands  of  the  offender  tied 
behind  bis  back,  by  which  he  was  drawn  to  a certain  elevation 
by  a rope,  then  left  to  run  suddenly  towards  the  ground,  wh^n 
being  stopped  with  a sudden  jerk,  bis  shoulders  were  dislo- 
cated. This  was  also  one  of  the  punishments  of  the  inquisition, 
and  perhaps  it  has  been  re-established  with  the  restoration  of 
that  infernal  tribunal. 

8TRATA,  in  Natural  History,  the  several  beds  or  layers  of 
different  matters,  whereof  the  body  of  the  earth  is  composed. 

STRATAGEM,  in  War,  a military  wile  or  device  for  de- 
ceiving or  deluding  an  enemy.  The  ancients  were  more  expert 
io  stratagems  than  the  moderns,  except  the  Indians  of  America, 
who  in  this  art  of  circumvention  arc  exceedingly  dexterous. 


STRAW,  in  Agriculture,  the  common  name  of  the  stem  on 
which  grain  (pew,  and  from  which  it  is  thrashed.  A consider- 
able portion  is  used  as  fodder,  for  various  other  purposes,  and 
finally  as  manure. 

STREAKY  Cheese,  in  rural  economy,  is  made  from  a mix- 
ture of  new  and  old  cord,  or  of  two  sorts  which  have  different 
proportions  of  colouring  in  them,  giving  a variegated  appear- 
ance, and  hence  the  name. 

STREAM  Tin.  in  Minerology.  consists  of  particles  or  masses 
of  tin  ore,  found  beneath  the  surface  in  alluvial  grounds,  gene- 
rally iu  low  aituations.  Its  name  is  derived  from  the  streams 
of  water  used  to  separate  the  earthy  matter  from  it.  This  ore 
is  of  the  best  quality,  and  is  occasionally  mixed  with  small 
particles  of  gold.  Stream  Work*,  are  the  usual  repositories  in 
which  tbe  stream  tin  is  found.  Streaming,  denotes  the  manage- 
ment of  a stream  work,  or  of  stream  tin  during  the  process  of 
refinement. 

STRENGTH.  All  experiments  made  on  the  strength  of 
materials,  when  well  conducted,  are  highly  valuable,  iu  as 
much  as  they  lie  at  the  very  foundation  of  mechanical  science, 
as  applied  to  practice.  Those  acquainted  with  the  history  ol 
mechanics,  cannot  be  ignorant  that  many  machines,  otherwise 
well  contrived,  have  been  found  quite  inadequate  to  their  pro- 
posed ends  ; some  of  them  not  having  strength  enough,  in  dif- 
ferent parts,  to  bear  tbe  pressure  of  the  rest ; and  others,  on 
the  contrary,  so  loaded  with  unnecessary  matter  as  to  be  ready 
to  fall  to  pieces  by  their  own  weight.  Tbe  same  remark  it 
applicable  to  architectural  structures,  many  of  which  have 
given  way  only  from  a want  of  due  proportion  in  the  strength 
aod  weight  of  the  different  parts.  And  we  add,  that  the  value 
of  such  experiments  is  greatly  increased,  by  having  the  manner 
in  which  they  were  conducted,  (as  in  the  present  instance.)  laid 
before  the  public;  aa  any  error  in  applying  the  means  em- 
ployed, or  in  deducing  the  inferences,  is  thus  avoided ; or,  if 
any  have  been  committed,  may  lie  detected.  We  purpose, 
therefore,  in  the  first  place  in  ibis  article,  to  lay  before  our 
readers  some  experiments  made  by  George  Rennie,  Esq.  civil 
engineer,  and  which  were  first  published  in  the  Philosophical 
Transactions  for  1818.  The  notes  with  which  the  article  is 
accompanied,  add  not  a little  to  its  value,  being  by  Mr.  Thomas 
Tredgold,  to  whom  the  public  is  indebted  for  several  valuablo 
practical  works,  possessing  considerable  merit,  and  highly 
useful  to  mechanics  and  builders.  The  notes  were  first  given 
to  the  world  in  the  late  Dr.  Tilloeh's  Magazine  for  1810. 

Preliminary  Hemarkt. — The  knowledge  of  the  properties  of 
bodies  which  come  more  immediately  under  onr  observation,  is 
so  instrumental  to  the  progress  of  science,  that  any  approxima- 
tion to  it  deserves  our  serious  attention.  The  passage  over  a 
deep  aod  rapid  river,  the  construction  of  a great  and  noble 
edifice,  or  the  combination  of  a more  complicated  piece  of 
mechanism,  are  arts  so  peculiarly  subservient  to  the  applica- 
tion of  these  principles,  that  we  cannot  be  said  to  proceed  with 
safety  and  certainty,  until  we  have  assigned  their  just  limits. 
The  vague  results  on  which  the  more  refined  calculations  of 
ninny  of  the  most  eminent  writers  are  founded,  have  given  rise 
to  such  a multiplicity  of  contradictory  conclusions,  that  it  is 
difficult  to  choose,  or  distinguish  the  real  from  that  which  Is 
merely  specious.  The  connexions  are  frequently  so  distant, 
that  little  reliance  cao  be  placed  on  them.  The  Royal  Society 
appears  to  have  instituted,  at  an  early  period,  some  experi- 
ments on  this  subject,  but  they  have  recorded  little  to  aid  os. 
Emerson,  in  his  Mechanics,  has  laid  down  n number  of  rules 
and  approximations.  Professor  Robinson,  io  his  excellent 
treatise  io  tbe  Eney  clopicdia  Britannica ; Banks  on  the  Power 
of  Machines;  Dr.  Anderson,  of  Glasgow;  Colonel  Bcaufoy, 
Ac.  are  those,  amongst  our  countrymen,  who  have  given  the 
result  of  their  experiments  on  wood  and  iron.  The  subject, 
however,  appears  to  have  excited  considerable  attention  on  the 
continent.  A theory  was  published  in  the  year  10)8,  by 
Galileo,  on  the  resistance  of  solids,  and  subsequently  by  many 
other  philosophers.  But  however  plausible  these  investigations 
appeared,  they  were  more  theoretical  than  practical,  as  will  be 
seen  in  the  sequel.  It  is  only  by  deriving  a theory  from  care- 
fut  and  well-directed  experiments,  that  practical  results  can  be 
obtained.  It  would  be  useless  to  enumerate  the  labours  of 
those  philosophers,  who  in  following,  or  varying  from,  the  steps 
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of  Galileo,  have  merely  tended  to  obscure  a subject,  respecting 
which  they  had  no  data  to  proceed  upon.  It  is  sufficient  to 
enumerate  the  name*  of  those  who.  in  conjunction  with  our 
own  countrymen,  have  added  their  labours  to  the  little  know, 
ledge  wc  possess.  The  experiments  of  Buffon,  recorded  in  the 
Annals  of  the  Academy  of  Sciences  at  Paris,  in  the  years  1740 
and  1741,  were  on  a scale  sufficiently  large  to  justify  every  con- 
clusion. had  he  not  omitted  to  ascertain  the  direct  and  absolute 
strength  of  the  timber  employed.  It,  however,  appeared  from 
his  experiments,  that  the  strength  of  the  ligneous  fibre  is  nearly 
in  proportion  to  the  specific  gravity.  .Muschenbroeek,  whose 
accuracy  (it  is  said)  entitled  him  to  confidence,  made  a number 
of  experiments  on  wood  and  iron,  which,  by  being  tried  on 
various  specimens  of  the  same  maleriala,  afforded  a mean 
result  considerably  higher  than  any  other  previous  authorities. 
Experiments  have  also  been  made  by  Maiiottc.  Varignon.  Pi  r- 
rouct.  Karim#,  Koudelet.  Gauthey.  Nivier.  Aubry,  and  Tcxler 
du  Norberk.  as  also  at  the  Ash  under  the  dircc> 

lion  of  M.  Prony.  With  such  authorities  before  u*.  it  might  be 
deemed  presumption  in  me.  to  officr  a communication  on  n 
subject  which  had  been  previously  treated  of  by  so  many  able 
men.*  But  whoever  has  bad  occasion  to  investigate  the  prin- 
ciples upon  which  any  edifice  is  constructed,  where  the  combi- 
nation of  its  parts  is  tuuic  the  result  of  uncertain  rules  lhau 
sound  principle,  will  soon  find  how  scanty  is  our  know  ledge  on 
a subject  so  highly  important.  The  desire  of  obtaining  some 
approximation,  which  could  only  ho  accomplished  by  repeated 
trials  on  the  substances  themselves,  induced  me  to  undertake 
the  followiug  experiments. 

Description  of  i h * Apparatus.  (Sec  the  Plate.) — A h *r  nf  the 
best  English  iron,  about  ten  feet  long,  was  selected,  and  formed 
into  a lever  (whoso  fulcrum  is  denoted  hy/).  The  hole  was 
accurately  bored,  and  the  pin  turned,  which  sufiVied  it  to  move 
freely.  The  staodurd  A was  firmly  secured  by  the  nut  e to  a 
strong  bed-plate  of  cast  iron,  made  firm  in  the  ground.  The 
lever  was  accurately  divided  in  its  lower  edge,  which  was  mad© 
straight  in  a line  with  the  fulcrum.  A point,  or  division.  It, 
was  selected,  at  five  iuches  from  the  fulcrum,  at  which  place 
was  let  in  a piece  of  hardened  steel.  The  lever  was  balanced 
by  the  bnUnco  weight  E,  and  in  this  state  it  was  ready  for 
operation.  But  in  order  to  keep  it  as  level  as  possible,  a bole 
vi  a < drilled  through  n projection  on  the  bed-plate,  largo  enough 
to  admit  a stout  bolt  easily  through  jt,  which  again  was  pre- 
vented from  turning  in  the  hole  by  means  of  a tongue  t,  fitting 
into  a corresponding  groove  in  the  hole.  So  that,  in  order  to 
preserve  thrj  level,  we  had  only  to  move  the  nut  to  elevate  or 
depress  the  bolt,  according  to  the  sir.c  of  the  specimen.  But 
ax  an  inequality  of  pressure  would  still  arise  from  the  nature  of 
the  apparatus,  the  body  to  be  examined  was  placed  between 
two  pieces  of  steel,  the  pressure  being  communicated  through 
the  medium  of  two  pieces  of  thick  leather  above  and  below  the 
steel  pieces,  by  which  means  a more  equal  contact  of  surfaces 
w as  attained. f The  scale  was  bung  on  a loop  nf  iron,  touching 
the  lever  in  an  edge  only.  I at  first  us»  d a rope  for  the  balance- 
weight,  which  indicated  a frlotlon  of  four  pounds,  but  a chain 
diminished  the  friction  one  half.  Every  moveable  centre  was 
well  oiled.  Of  tbc  resistances  opposed  to  the  simple  strains 
which  may  disturb  the  quiescent  state  of  a body,  the  principal 
are  the  repulsive  force,  whereby  it  resists  compression,  and  the 
force  of  cohesion,  whereby  it  resists  extension.  On  the  former, 


• ft  is  tru«  that  llio  ■■>ij«nt  baa  bean  considered  by  many  able  pliilo»o- 

mphort,  from  Galil-o  dnei  to  tbc  prwaeal  period  ; but  it  is  only  lately  Itial 
the  proper  object  of  attention  baa  been  ascertained  ; or  at  laa«t  llt«  remit* 
of  their  inquiries  lied  tv  it  beon  brought  forward  in  a pmcnioabU  form.  For 
when  Dr.  T.  Yoon*  published  bis  Lootorea,  lb*ro  wss  little  On  live  subject 
besides  the  intricsto,  and  1 may  add  nnsatUraolory,  investigations  of  Efllsr 
and  Lazrsngw.  A*  to  ibe  rosistaoca  to  fracture,  which  with  the  greater  pari 
of  meclianical  writers  i»  the  only  object  attsnded  to.  it  is  of  very  inferior  Jm- 
polaare. — The  l**e  of  fletnre  constitute  the  chief  gold*  in  Ibe  com  tract  ion 
nf  batl  ling*  : and  the  iutmidnn  of  these  note*  Is  to  call  the  attention  ofexperi- 
incnteh.li  to  tbit  part  of  the  subject : and  a*  it  sa  probable  the  Ingenious 
author  of  the  rapcritnaols  new  before  me  may  be  tempted  to  r«-autit*  hie 
laltcara,  I f.-el  certain  that  be  will  not  feel  displeased  to  hare  hi«  a'tcntinn 
celled  to  some  interesting  points  of  inquiry,  which  lie  has  sillier  omitted  to 
BiUce,  or  has  not  gi«e«  to  the  public.— T.  T. 


with  the  exception  of  the  experiments  of  Gauthey  and  Ronds- 
let  on  stone*,  and  a few  others  on  soft  substances,  there  it 
scarcely  any  thing  on  record.  In  the  memoir  of  M.  Lagrange, 
on  the  force  of  spring*,  published  in  the  year  1760,  the  niomrut 
of  elasticity  i*  represented  by  a constant  quantity,  without 
indicating  the  relation  of  this  value  to  the  sue  of  tbc  spring  : 
but  in  the  memoir,  of  the  year  1770,  on  the  form*  of  column*, 
where  he  consider*  a body  whose  dimensions  and  ihiokiuss  arc 
variable,  he  makes  the  rnomrut  of  elasticity  proportional  to  the 
fourth  power  of  the  radio-,  in  observiog  the  relations  of  theory 
and  practice  to  accord  with  each  other.  This  wo*  admitted  by 
Euler  in  Id*  memoir  of  1780.  in  hi*  elaborate  investigation  of 
the  form*  of  column*.  Mr.  Coulomb  bad,  however,  shewn 
before  that  time,  bow  inapplicable  all  those  calculations  were 
to  column*  under  common  circumstances ; and  similar  obser- 
vations have  been  made  in  subsequent  lecture*  on  natural  philo- 
sophy. The  result*  of  experiment*  have  also  been  equally  di*> 
cordaut : since  it  is  deduct'd  from  those  of  Reynolds,  that  the 
power  lequlrrd  to  crush  a cubic  quitrer  of  an  inch  of  cast  iron 
is  448000  lbs.  avoirdupois,  or  200  tons  ; whereat  by  the  average 
of  thirteen  experiment*  made  by  me  on  cubes  nf  the  same  site, 


the  amount  never  exceeded  10392 53  lbs.  not  quite  five  inn*.} 
This  may  be  seen  by  refeiring  to  the  table*.  There  were  four 
kinds  of  iron  ustd.ru.  I si,  lion  taken  from  the  centre  of  a 


large  block,  whose  crystals  were  similar  in  appearance  and 
magnitude  to  those  evinced  in  the  fracture  of  what  is  usually 
termed  gun-UKisl.  (Idly.  Iron  taken  from  a small  casting,  close- 
grained,  and  of  a doll  gray  colour.  3dly.  Iron  cast  borigontally  in 
bars  of  | inches  square,  8 inches  long.  4tldy.  Iron  cast  vertically, 
same  sixe  as  last.  These  castings  were  reduced  equally  on 
cvcij  side  to  | of  an  iuob  square : thus  removing  the  hard 
external  coat  usually  surrounding  meial  castings.  They  were 
nil  subjected  to  a gauge.  The  liars  were  then  presumed  to  be 
tolerably  uniform.  The  weights  used  were  of  the  best  kind 
that  could  be  procured,  and  as  the  experiment  advanced, 
smaller  weights  were  used. 

Experiment!  e«  Cast-Iron  in  Cutset  nf  | af  an  Inch,  |nf« — Iron 
taken  from  the  block  whose  specific  gravity  was  7 033. 

Averages.  tbs.  avrir  dupoi.. 

(|x|  IIM 

1430-00  ] 4 X ft  1410 

(|x|  N4b 

On  specimens  of  different  lengths.  Specific  gravity  of  iron  G 077. 

fix  f slipped  with  1803 lbs.  filed  fiat,  and 

crushed  w hh 2-563 

I lx  I ditto,  ......  HL»5.  ditto  2:Wi.j 

1758  5 \ l y l ditto 1407 

|X  | ditto J743 

| |X  | ditto,  ...  1594 

1 1 X | ditto 1439 

April  23,  1017.  Experiment*  on  Cube*  nf  | of  an  Inch,  taken  from 
the  Block- 


t Till*  nsaehla*  roast  ba*s  b»d  • cr.usiiUraMs  d-grr-s  at  friction,  %nd 
Mr.  Rstirdv  b*s  not,  apparently.  atltroplsd  In  determine  ths  quantity  : it 
mult  h*>*rs*#r  hiss  bom  »ary  Rrvst  in  th«  high  pressures.  Tbs  User  turned 
up<is  t pin  similar  to  tbit  used  by  Gauthay,  (Rosior's  Journal  do  PAywqwe, 
toms  if  - p.  4U1.)  which  Pummel  brand  to  bar*  rouoli  friction,  and  to  eons* 
gr«*t  irrsguUrity.  To  tarosdy  tW  defset*  at  tbi*  machine,  another  was 
oonlrivtd  by  Rondsht.  in  wliiob  ho  ausmpud.  and  it  appssrs  sucaraifully.  to 
olrvists  lit*  most  mstsrisl  dsfeols  of  Lbs  old  one.  Tlio  action  w*a  mnr*  equal 
on  tbs  otintproaied  surface,  and  a anorv  aocorale  m*-«.ure  of  tbo  s-rength  wm 
obtained.  Rondslet's  u»cliin«  is  described  Sn  bia  Traitf  Thor^u-  si  fVor- 

fiya*  dr  f Art  dt  Bniir,  «omo  Wi-  p 79.— T.  T. 

J It  la  probable  th»t  Mr.  Reynolds  mad#  bia  rtprrinfata  on  m«ta|  east 
at  tli*  ftirnoc*  nf  M*|d|«y  Wood,  which  Is  of  a vory  strong  and  supvrio* 
quality  ; bat  tbit  clroamstarvo*  can  bar#  barn  hut  of  littU  Importance  c ®- 

parsd  to  tbs  frsal  disproportion  of  tbs  rssults.— T.  T. 
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Castings,  Horizontal.  Specific  Gravity  7*113 

Ibe. 

avoirdupois. 

...  10432 

IIvX  10720 

<isi*  : . .. 

...  10606 

(lvl  8699 

Vertical  Castings.  Specific  Gravity  7*074. 
fix  1 bottom  of  vertical  bar 

...  12666 
...  10960 

...  11088 

^ivi  9844 

1 1x1  full  size.  Scale  broke  with  10294; 
v.  tried  again 

...  11006 

A prism,  having  a logarithmic  curve  for  iU  limits,  re- 
sembling a column ; it  was  J of  an  inch  diameter  by 

one  inch  long,  broke  «ith 

April  28th.  Trials  on  Prisms  of  different  Lengths. 

!M14  5 ‘ Jx  1 !>.ori«onUl  

} X i ditto,  bad  trial,  9006  lbs. 

fua  •.  1x1  Tcrtical 

WW.5  }x,  ditto 

April  20th.  Horizontal  Castings. 


0964 


0456 

9371 

9938 

100*27 


lx| 
4x1 
ix  | 
lx| 
ixa 


or  one  inch  long 

Vertical  Castings. 


9006 

8845 

8362 

0430 

6321 


*Xt 

lX*  ; 

i x I a small  defect  in  tbe  specimen 

i x f 

Jx  | or  one  inch 

Experiments  on  different  Metals. 

Ixi  cast  copper,  crumbled  with  

1x1  fine  jellow  brass  reduced  ^ with  3213’  1 with.... 

1x1  wrought  copper ^ 3127-  1 ........ 

1x1  cast  tin, £...,  562'  1 

1x1  cast  lead, | 


9328 

8386 

7896 

7018 

♦G430 


7318 

10304 

0440 

906 

1483 


The  anomaly  between  the  three  first  experiments  on  1 cubes, 
and  the  two  second  of  a different  length,  can  only  bn  accounted 
for,  on  the  difficulty  of  reducing  such  small  specimens  to  an 
equality.  The  experiments  on  1 inch  prisms  of  different  lengths 
give  no  ratio.  Tbe  experiments  on  1 inch  cubes,  taking  an 
average  of  the  three  first  in  each,  give  a proportion  between 
them  and  the  three  on  1 cubes. 

as  1 : 6090  in  the  block  castings 
as  1 : 7 362  in  the  horizontal  ditto, 
ns  1 : 8*036  in  the  vertical  ditto, 
in  several  cases  the  proportion  is  as  the  cubes.— The  vertical 
cube  castings  are  stronger  than  the  horizontal  cube  castings.— 
The  prisms  usually  assumed  a curve  similar  to  a curve  of  the 


third  order,  previous  to  breaking.  The  experiments  on  the 
different  metals  give  no  satisfactory  results.  Tbe  difficulty  con- 
sists in  assigning  a value  to  the  different  degrees  of  diminution. 
When  compressed  beyond  a certain  thickness,  the  resistance 
becomes  enormous. 

Experiments  on  the  Suspension  of  Bars. — The  lever  was  used 
as  in  the  former  case,  but  the  metals  were  held  by  nippers,  as 
indicated  in  the  drawing  No- 2.  They  were  made  of  wrought 
iron,  and  their  ends  adapted  to  receive  the  bars,  which,  by 
being  tapered  at  both  extremities,  and  increasing  in  diameter 
from  the  actual  section,  (if  I may  so  express  it,)  and  tbe  jaws  of 
the  nippers  being  confined  by  a hoop,  confined  both.  The  bars, 
which  were  six  inches  long,  and  1 square,  were  thus  fairly  and 
firmly  grasped. 

April  SO.  1817 

No.  Jba. 

46  1 inch,  cast-iron  bar,  horizontal 1166 

46  1 do.  do.  vertical 1218 

47  1 do.  cast  steel  previously  tilted 8391 

48  1 do.  blister  steel,  reduced  per  hammer  8322 

49  1 do.  shear  steel,  do.  do. 7977 

60  1 do.  Swedish  iron.  do.  do 4504 

61  1 do.  English  iron,  do.  do 3492 

62  1 do.  bard gun-mctal. mean  of  twotrials  2273 

63  1 do.  wrought  copper  reduced  per)  0I10 

hammer J 

64  i do.  cast  copper 1192 

66  1 do.  fine  yellow  brass 1123 

66  1 do.  cast  tin 296 

67  1 do.  cast  lead 114 

Remarks  on  the  last  Experiments.— The  ratio  of  the  repulsion 

of  the  horizontal  cast  cubes  to  the  cohesion  of  horizontal  east 
bars,  is  8*65  : 1.  Tbe  ratio  of  the  vertical  cast  cubes  to  tbe 
cohesion  of  the  vertical  cast  bars,  is  as  9*14  : I.  The  average 
of  the  bars,  compared  with  the  cube,  No,  16.  is  as  10*61 1 : 1. 
The  other  metals  decrease  in  strength,  from  east  steel  to  cast 
lead. 

The  stretching  of  all  the  wrought  bars  indicated  heat.*  The 
fracture  of  the  cast  bars  was  attended  with  very  little  diminution 
of  section,  scarcely  sensible. 

The  experiment  made  by  M.  Prony,  (which  asserts,  that,  by 
making  a slight  incision  with  the  tile,  tbe  resistance  is  dimin- 
ished one  half.)  was  tried  on  a 1 inch  bar  of  English  iron  ; tbe 
result  was  2920 lbs.,  not  a sixth  part  less.  This  single  experi- 
ment, however,  does  not  sufficiently  disprove  the  authority  of 
that  able  philosopher,  for  an  inci.siou  is  but  a vague  term.  The 
incision  I made  might  be  about  the  40th  part  of  an  inch. 

Experiments  on  the  Ttrist  of  1 Inch  If  a rs. — To  effect  the  ope- 
ration of  twisting  off  a bar,  another  apparatus  was  prepared: 
it  consisted  of  a wrougbt-iron  lever  two  feet  long,  having  an 
arched  head  about  t-Gth  of  a circle,  of  four  feet  diameter,  of 
which  the  lever  represented  the  radius,  the  centre  round  which 
it  moved  had  a square  hole  made  to  receive  the  end  of  the  bar 
to  be  twisted.  The  lever  was  balanced  as  before,  and  a scale 
hung  on  the  arched  head ; tbe  other  end  of  the  bar  being  fixed 


* In  tbesa  experiments,  tba  results  are  so  irregular,  that  B©  practical  con- 
clusions can  be  derived  from  them.  There  ara  many  circumstances  that 
affect  the  results  of  aocti  experiment*,  which  were  observed  by  Gsuthey  ; 
such  xs  tbe  position  of  the  specimen,  (be  form  of  its  surfaces,  and  U>e  in- 
equality of  the  different  specimens — which  were  ao  extremely  small,  Uut  it 
would  be  scarcely  possible  to  obtain  any  tolerable  degree  of  accuracy. 

Gsaibey’s  experiments  exhibit  a tike  irregularity,  indicatin'  no  relation 
brtaeen  the  height  of  tbe  piece  and  its  resistance,  (Koxirr’a  Journal,  tome 
iv.  p.  407.)  It  appears  probable  tbat  when  the  fracture  is  of  tbat  kind 
where  the  body  decomposes  into  pyramids,  tbe  length  does  net  influence  tbe 
result,  provided  tbat  the  piece  he  long  enough  to  admit  of  the  free  motion  of 
tbe  fractured  part*.  I im  seine  that  hard  cast  iron  breaks  into  pyramids,  hot 
the  nature  of  the  fr*ctu»e  Mr  Rennie  has  not  stated.  Probably  it  was  so 
at, ft  as  to  break  in  tbe  manner  of  flexible  bodies,  in  wbiob.  though  the  forces 
must  art  according  to  anmc  regular  law,  it  is  difficult  to  trace  their  operation 
in  a eantina-'BS  solid.— T.  T, 

t Tbe  degree  of  compression  of  these  bodies  haring  been  observed,  we 
might  conclude  tbat  tbe  height  of  the  mod ul as  of  elasticity  might  be  ob- 
tained from  these  experiments.  This,  however,  is  not  the  case  ; and  so  far 
proves  that  the  alraio  is  not  of  that  simple  kind  which  it  has  been  sapposed 
to  be.  The  redaction  of  length  might  be  easily  measured,  even  in  bard 
bodies,  by  sd  apparatas  for  multiplying  its  exteot  ; sod  it  would  throw  mocb 

163- 


light  oa  the  subject,  to  reduce  pieces  of  tbe  same  length  but  of  different 
areas  to  a given  length.  Sncb  a set  of  experiments  would  be  infinitely 
more  valuable  than  those  on  tbe  fracture,  and  much  more  easily  made,  at  tba 
apparatas  would  he  easier  to  manage. 

Tbe  importance  of  the  laws  of  stiffness  over  those  of  strength  hts  been 
ably  slated  by  Dr.  Yonog,  (Lee.  I ares  on  Natural  Philosophy,  vol.  I.)  and 
wbal  be  has  stated  in  favour  of  sliffoess  applies  equally  lu  the  mode  of  ex- 
perimenting 1 now  recommend,  which  could  not  fail  of  establishing  some 
important  practiosl  rules. — T.  T. 

I Mr.  Rennie's  apparatas  did  not  permit  of  measuring  tbe  extension  of 
tbe  specimens.  In  some  experiments  made  by  Mr.  Telford,  (Barlow** 
Essay  on  the  Strength  of  Timber,  &e.  p.  230.)  where  tbe  extension  was  m«s- 
snred,  it  appears  to  have  been  greatest  at  the  middle  of  tbs  length,  and  to 
increase  from  tbe  cods  towards  tbe  middle  in  a ratio  sensibly  proportional  to 
tbe  square  of  the  distance  from  tba  end.  This  fact  is  at  varianca  with  tbe 
received  opioion  respecting  tbe  strain. 

Dr.  Thomson  baa  remarked,  (Aoaals  of  Philosophy,  vol.  xii.  p.  450,)  that 
tbe  strengths  of  English  and  Swedish  iron  are  not  in  tbe  same  proportion  as 
is  found  by  oomparing  Count  Sickengen’s  with  that  described  in  the  Annals 
for  April  1816.  Bat  if  I do  not  aaisuke,  Sickengen's  was  made  on  wire, 
aod  consequently  would  be  higher,  as  the  strength  ia  always  muoh  increased 
by  forging,  wire-drawing,  &c,— T.  T. 
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in  a square  bole  in  a piece  of  iron,  and  that  again  in  a vice. 
The  undermentioned  weights  represent  the  quantity  of  weight 
put  into  the  scale. 

May  30,  1817. 

On  Twists  dose  to  the  bearing,  east  horizontal. 

Na.  lbs.  oa. 

58  i in  bars,  twisted  asunder  with 10  14  in  the  scale. 

60  j do.  bad  casting 8 4 

00  i do.  10  11 

Average  0 15 

Cart  vertical. 

61  i 10  8 

62  * 10  13 

63  k 10  11 

10  10 

On  different  Metals. 

64  Cast  steel....  ....................  17  9 

05  Shear  steel  17  1 

06  Blister  steel  ......................  16  11 

07  English  iron,  wrought  ..............  10  2 

08  Swedish  iron,  wrought 9 8 

69  Hard  gun -metal. ...................  5 0 

70  Fine  j cliow  brass  ..................  4 II 

71  Copper,  cast 4 5 

72  Tin  1 7 

73  Lead  ............  1 0 

Oh  Twists  tff  different  Lengths. 

Horizontal.  Vertical. 

No,  Weight  in  Scale.  No.  Weight  in  Seal*. 

74  * by  1 long  7 3 77  * by  J do.  10  1 

75  i by  4 do.  8 1 78  J by  5 do.  6 9 

76  i by  1 inch  do.  8 8 79  1 by  1 inch  do.  8 5 

Horizontal  Twists  at  6 fiutn  the  beariug. 

80  i by  G inches  long ....  ..  ....  ....  ....  ....  ....  10  9 

81  i by  do.  do 9 4 

82  j by  do.  do 9 7 

Twists  of  J inch  square  bars,  oast  horizontally. 

qn.  lbs.  os. 

83  } close  to  the  hearing  .... ..  3 9 12  end  of  the  nar  hard. 

84  } do.  2 18  0 middle  of  the  bar. 

86  | at  10  inches  from  bearing,  ) . 9| 

lever  in  tbc  middle  ..  \ 1 

On  Tu  ists  of  different  Materials. 

Those  experiments  were  made  close  to  the  bearing,  and  the 
weights  were  accumulated  in  the  scale  until  the  subslunccs  were 
wrenched  asunder. 


No  Weight  of  Scale. 

86  Cast  steel.. 19  9 

87  Shear  steel  17  1 

88  Blister  steel 16  II 

89  English  iron.  No.  I.  10  2 

90  Swedish  iron  . . . . , . 9 8 


No.  Weight  of  Scale. 

91  Hard  gnn-metal  ..6  0 

92  Fine  yellow  brass..  4 II 

93  Copper 4 5 

91  Tin  1 7 

96  Lead  f 1 0 


Remarks.— Here  the  strength  of  the  vertical  bars  still  pre- 
dominates. The  average  of  the  two  taken  conjoiotly,  and  com- 
pared with  a similar  case  of  } inch  bars,  gives  the  ratio  as  the 


• In  the  resistance  to  twisting,  there  are  wme  doubt*  by  different  writers 
r \ pressed  respecting  the  effect  of  the  length  : these  experiment*,  bowerer, 
do  not  appear  calculated  to  remote  them  ; they  are  no  extremely  irregular. 
The  angle  of  Ionian  was  not  observed,  though  it  certainly  would  not  bare 
been  difficult  to  bare  done  ao  in  the  longer  pieces.  Some  experiments  on 
larger  apecimrna  are  described  in  Thomson**  Armais  for  March  1819  ; but 
we  cannot  compare  them  with  llicao,  for  want  of  a more  correct  knowledge 
of  ibe  nature  of  ibia  a train. —T.  T. 

t These  experiment*  are  merely  a repetition  of  those  in  a preceding 
page,  experiment*  64  to  73  , except  tbnt  berc  cart  steel  ia  stated  tnbe  19  lbs. 
9os.  inatead  of  17lba.  9os. 

1 The  experiment*  nn  wood  are  considerably  below  those  of  other  writers  ; 
and  it  appear*  singular  that  the  four-inch  specimen  aboold  be  strong,  r Ihun 
the  shorter  length.  According  to  RrmdeM'i  experiments  to  criitb  a cubic 
iooh  of  oak  it  required  from  6000  to  6000  bi.  atoirdnpni*. 
of  fir  - from  6000  to  TUODlb*. 


cubes,  as  was  anticipated.  In  the  horizontal  castings  of  dif- 
ferent lengths,  the  balance  is  in  favour  of  the  increased  lengths; 
but  in  the  vertical  castings,  it  is  the  reverse.  In  neither  is  there 
aoy  apparent  ratio.  In  the  horizontal  castings  at  6 inches  from 
the  bearing,  there  is  a visible  increase,  but  not  so  great  as  when 
close  to  the  bearing. 

June  4,  1817.  MiseelUneotu  Experiments  on  the  OtuA  of  One 
Cubic  Inch. 

^°*  I hi.  tfoidupoia- 

90  Elm  1842 

97  American  pine 

98  White  deal ZZZZY.ZZ  1928 

99  English  oak.  mean  of  two  trials .....!!!!!]  3860 

100  Ditto,  of  6 inches  long,  slipped  with  ............  2572 

101  Ditto,  of  4 inches  ditto  mmm  6147* 

102  A priim  of  Portland  stone  2 inches  long  606* 

103  Ditto,  statuary  marble  33 1 G 

104  Craig  Lei ih  ............ ...  ......  ....  .*.*  #083 

In  the  following  experiments  on  stones,  the  pressure  was 
communicated  through  a kind  of  pyramid,  the  base  of  which 
rested  on  the  hide  leather,  and  that  on  the  stone  a The  lever 
pressed  upon  the  apex  of  the  pyramid.  Cubes  of  one  and  a 
half  inch. 

No. 

105  Chalk  

106  Brick  of  a p.ile  red  colour  ............  2*085 

107  Boe-stone,  Gloucestershire....... 

108  Red  brick,  mean  of  two  trials 2- 168 

U'9  \ cliow  faev- baked  Hammersmith  paviors.l  times 

1 10  Burnt  do.  mean  of  two  trials  

111  Stourbridge  or  fire  brick  

112  Derby  grit,  n red  friable  sand-stone 2 316 

115  Ditto,  from  another  quarry 2 428 

114  Killnly  white  freestone,  not  stratified  ..  2*423 

115  Portland  , JJJ, 

110  Cr.ig  Leith,  white  freestone [ 2*452 

June  bth,  6th,  and  7th,  1817. 

Spec.  grar.  It**,  iroir. 


Spec.  grs». 


lb*.  sroir. 
1127 
1265 
1449 
1817 
2254 
3243 
3864 
7070 
9776 
10264 
10284 
12346 


No. 


118  Ditto  do.  against  the  strata 

1 19  White  statuary  marble  not  veiued 

120  Brantley  Fall  sandstone,  near  Leeds, 


123  Dundee  sandstone  or  brescia,  two  kinds 


126  Devonshire  red  marble,  variegatod. 


128  Peterhead  granite  hard  close  grained 

129  Black  compact  limestone,  Limerick 


132  Ve 


. 2 507 

12856 

2*507 

12856(1 

2 760 

I3G32 

2 505 

13632 

2*506 

13632 

2 602 

14302 

2530 

14918 

2*423 

14918 

2*452 

15500 

10712 

2584 

17354 

18636 

2*508 

19924 

2*599 

20610 

2*697 

20742 

2 528 

21264 

2*726 

21783 

2625 

2455G«[ 

lenglh  ; rn  the  lal'»f. 

sene  if.  p.  67.)  JUr. 

Rcnoio  In*  sot  staled  the  diminution  of  length. T.  T. 

i It  cert* inly  would  ba*o  boot*  prefersblo  to  bare  placed  s hard  and  rigid 

lobitBiice  next  the  atone,  in  order  to  secure  equality  of  pressure. T.  T. 

Q Gauihry  tried  the  stones  in  different  position*  in  respect  to  tbsir  natural 
beds  ; but  from  a general  view  of  his  experiments,  it  does  not  appear  that  ha 
was  correct  in  concluding  them  to  be  stronger  when  “ port  e*  in  dt/tl,” 
been  11  to  hi*  comparison  is  made  between  means  that  include  section*  of  rcry 
different  form*,  (ltozicr's  Jvum.  tome  if.  p,  40G.V— T.T. 

If  According  to  Gautbey’a  experiment*,  a cubic  inch 

of  brick,  specific  f rarity  1*557,  was  crushed  by  1662  lbs.  11  cirdupoia. 
of  Plunder*  marble  ....  X’GZS  13142 

of  Genoese  do..  . . . . . 2700  4850 

of  porphyry *.  2 871  35568-  T.T 
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N.B.  The  specific  gravities  were  taken  with  a delicate  l»a- 
lance,  made  by  Creighton  of  Glasgow  ; all  with  the  exception 
of  two  specimen*,  which  were  by  accident  omitted.* 

Remark*.— In  observing  the  result*  presented  by  the  preced- 
ing table,  it  will  lie  seen  that  little  dependence  can  be  placed 
on  the  specific  gravities  of  stones,  so  far  as  regards  their  repul- 
sive powers,  although  the  increase  is  certainly  in  favour  of  their 
specific  gravities.  Hut  there  would  appear  to  be  sonic  unde- 
fined law  in  the  connexion  of  bodies,  with  which  the  specific 
gravity  lias  little  to  do.  Thus,  statuary  marble  has  a specific 
gravity  above  Aberdeen  granite,  yet  a repulsive  power  not 
much  above  half  the  latter.  Again,  hardness  is  not  altogether 
a characteristic  of  strength,  inasmuch  as  the  limestones,  which 
yield  readily  to  the  scratch,  have  nevertheless  a repulsive 
power  approachin  : to  granite  itself,  t 
It  is  a curious  tact  in  the  rupture  of  amorphous  stones,  that 
pyramids  are  formed,  having  for  their  base  the  upper  side  of  tbc 
cube  next  the  lever,  the  action  of  which  displaces  the  sides  of 
the  cobes.  precisely  as  if  a wedge  had  operated  between  them. 
I have  preserved  a number  of  the  specimens,  the  sides  of 
which,  if  continued,  might  cut  the  cubes  in  the  direction  of  their 
diagonals. 


Experiment*  made  oh  the  trnutrerse  Strain  of  tail  Ban,  the  End* 
low.  June  8fA,  1817. J 

Weight  of  bars.  diet.  of  bearings.  Iba. 


lb*,  oz. 

135  Har  of  I inch  square 10  6 

136  \ Do.  of  I inch  do.  . 9 8 

137  l Half  the  above  har 

13b  ( Har  of  1 inch  square,  through  the 

< diagonal  . 2 8 

139  (.Flalf  the  above  bar 


ft.  avoir, 

3 0 Hl>7 

2 8 I two 

8 4 2320 

2 8 851 

1 4 1587 


140  ( Bar  of  2 inches  deep,  by  i inch 

' thick  9 5 2 8 

141  ( Half  the  above  bnr 1 4 

14*2  ( Bur  3 in.  deep,  by  | inch  thick  . . 9 15  2 8 

143  ( Half  the  bar 1 4 

144  Bar 4 inches,  by  $ Inch  thick....  9 7 2 8 

145  Equilateral  triangles  with  tbc  angle  up  and  down. 

146  r Edge  or  angle  up 0 II  2 8 

14?  J ——  angle  down., 9 7 2 8 

148  \ Half  the  first  bar 1 4 

149  v Half  the  second  bar. 1 4 


2185 

45CW 

3588 

6854 

3979 

1437 

840 

3059 

1656 


160  A feather-edged  or  j,  bar,  whose  dimensions  were 

161  ( 2 inches  deep  by  2 wide  10  0 edge  up  2 8 3106 

I6'2  l Half  of  ditto, 

N.  H.  All  these  bars  contained  tbc  same  area,  though  differ- 
ently distributed  as  to  their  forms. 

Experiments  made  on  the  Bar  of  4 Jneke*  deep  bp  J Inch  thirk.hy 
giving  if  different  Form*,  the  Bearing * at  2 Feet  8 / at  he  t.  at 
before. 

No. 

153  Har  formed  into  a semi-ellipse,  weighed 
164  Ditto,  parabolic  on  its  lower  edge 
Ditto,  of  4 inches  deep  by  \ inch  thick 


lbs.  Ib». 

7 4000 

..  :>6J 

0070 


Experiment*  on  the  transverse  Strain  of  Bar* , one  end  made  fast. 
Weight  being  tuspended  at  the  other,  at  2 feet  8 inches  from  the 
the  Bearing. 

lbs. 


155  An  inch  square  bar  bore  ....  n ogp 

156  A har  2 inches  deep,  by  J an  inch  thick  ......  „ 630 

157  An  inch  bar,  tho  ends  made  fust....  ....  ....  „ 1173 


The  paradoxical  experiment  of  Emerson  was  tried  which 
states  that  by  cutting  off  a portion  of  an  equilateral  triangle,  )see 
page  111  of  Emerson’s  Mechanics,)  the  bar  is  stronger  than 
before,  that  is,  a part  stronger  titan  the  whole  ! The  ends  were 
loose  at  2 feet  8 inches  apart  as  before.  The  edge  from  which 
the  part  was  intercepted  was  lowermost,  the  weight  was  applied 
on  the  base  above,  it  broke  with  1129  lbs.  whereas  in  the  other 
case  it  bore  only  840 lbs. 

Remarks  on  the  Transverse  Strain  — Hanks  makes  his  bar  from 
the  cupola,  when  placed  on  bearings  3 feel  asunder,  and  tho 
ends  loose,  to  bear  ........  ....  ................  864  lbs. 

Now,  all  my  bars  were  cast  from  the  cupola,  the  difference 
was  therefore  33 Iba. 


I adopted  a space  of  2 feet  8 inches  asunder,  as  being  more 
convenient  for  my  apparatus.  The  strength  of  the  different 
bars,  all  cases  being  the  saruc,  approaches  nearly  to  the  theory 
which  makes  the  comparative  values  as  the  breadths  multiplied 
into  the  squares  of  the  depths.  The  halves  of  the  bars  were 
tried  merely  to  keep  up  the  analogy.  The  bar  of  4 inches  deep, 
however,  falls  short  of  theory  by  365  lbs.  It  is  evident  we  can 
not  extend  the  system  of  deepening  tho  bar  much  further,  nor 
docs  the  theory  exactly  maintain  in  the  case  of  the  equilateral 
triangle  by 243 lbs. 


* Mr,  Rennie  has,  of  course,  taken  Iba  specific  gravity  in  the  mad  nu- 
ntr,  bat  certainly  nut  the  rval  specific  gravity  of  tba  atone  in  aoy  of  tbe  porous 
ones,  though  it  may  be  that  of  the  material  tho  atone  is  composed  of.  When 
a atone  is  porous— and  many  building  stones  are  very  much  so— it  will  he 
found  that  the  specific  gravity,  as  usually  obtained,  is  not  tbe  weight  of  a 
cubic  fool  in  ounces  avoirdupois,  which  it  certainly  ought  to  hr,  and  par- 
ticularly where  the  information  is  intended  for  the  use  of  praotied  men. 
If  Mr.  Rennie  were  to  try  any  of  bis  specimens,  be  would  find  the  weight 
of  a cabin  font  maeh  below  the  nambera  be  baa  given  in  tbe  cose  of  brick, 
oolite,  and  sandstone*.  Tba  specific  gravity  af  a mmole  concretion  of  Port- 
land atone  may  ba  2*132,  or,  as  Kirwaa  b*»  it,  2*461,  bat  that  of  tbo  »ton* 
itself  is  much  lower. 

Were  the  real  specific  gravity  of  porous  atones  taken,  their  comparative 
heaviness  would  become  a more  decisive  mineral  character  than  it  is  according 
to  tbo  prescat  method,  and  the  correction  presents  no  difficulty.— T.  T. 

t A enrioos  circamstancc  was  observed  by  Rondelet  in  bis  esperiments ; 
viz.  thst  the  blocks  from  the  middle  of  a stratum  of  alone  were  of  a higher 
specific  gravity  then  those  taken  other  from  the  upper  or  lower  part  of  (he 
stratum.  Tbe  atone*  were  from  Chatillon,  Bagncux,  Ac.  He  also  observed, 
that  in  the  same  kiod  of  atone  the  strength  was  as  ibe  cabe  of  the  specific 
gravity.  (L'Art  is  Bitir,  tome  its.  p.  H3.  «f  sure.)  That  any  relation  should 
cant  between  iba  specific  gravity  and  strength  of  atones  of  different  kinds 
was  not  to  he  expected,  as  strength  depends  on  other  properties. — T. T. 

t It  is  in  these  experiments  that  we  bare  most  to  regret  tbe  want  of 
observations,  and  those  of  * nature  that  would  have  added  little  to  the  laboar 
which  dl,  who  make  such  experiments,  most  undergo.  It  ia,  however,  a 
laboar  that  ia,  to  a mind  engaged  in  tbc  search  of  knowledge,  more  pleating 
than  those  unaccustomed  to  such  feelings,  can  conocire-  Hut  too  often  it  is 
a pleasure  that  cannot  be  pursued,  except  St  an  expense  and  encroachment  on 
tbe  bonra  of  business  which  a professional  man  can  ill  afford  to  indulge  in. 
The  defect  of  these  experiments  consists  in  the  want  of  observations  on  Ibu 
flexure  produced  by  given  weights,  particularly  in  the  first  degrees  of 
deflexion ; and  it  is  the  more  to  bo  regretted,  because  we  have  very  few 
experiments  an  cast-iron,  where  such  observations  have  been  made.  Banka 
•tales,  that  hie  apecimea*  beat  a boot  on  muk  at  the  time  of  fracture  , end 


Pr.  Young  baa  calculated  tba  height  of  the  modulus  of  elasticity  from  this 
statement,  (Net.  Pbil.  v.-i.  is.  art.  226,)  hut  it  is  well  known,  that  the  deflex- 
ion is  not  regular  when  tbe  piece  is  nearly  broken.  In  Banks’s  experi- 
ments on  coned  bars,  the  deflexion  ia  given,  bat  tho  thick  nets  of  the  bars 
ia  not  staled.  It  is  true.  Ronddet  has  made  some  experiments  «m  c-aat-iron, 
where  the  successive  deflexions  were  registered,  bait  these  experiments  ere 
not  very  regular  j besides,  it  would  be  dc.irable  to  have  experiments  on 
British  iron. 

As  T have  two  experiments  by  me,  T shall  take  thin  opportunity  of  laving 
them  before  my  readers.  A bar  of  cavt-iron,  from  a Welsh  foundry, 
which  did  not  yield  easily  to  the  file,  was  laid  upon  sapports  exactly  three 
feet  apart,  the  bar  was  an  inch  square,  end  when  3081b*.  were  put  into  a 
■cole  suspended  from  tbe  middle  of  its  length,  the  deflexion  was  fcood  to 
be  3-  lfiihi  of  an  inch  ; whence  tbe  height  of  Ibe  modulus  of  elasticity  is 
C.386.G88  feet.  The  experiment  was  made  by  Mr.  EL  Ebbelx.  at  Cantons, 
bear  Hereford.  A joist  of  cast-iron  9 inches  derp,  resembling  in  form  the 
letter  I,  was  laid  open  supports  19  feet  apart,  first  on  its  edge,  when  tLe 
deflexion  from  iti  own  weight  was  l-40ih*  of  an  inch.  It  wm  then  laid 
flatwise,  and  Uia  deflexion  from  its  own  weight  wu  3)  inches.  The  exstiaga 
were  from  Messrs.  I)o  warm's  foundry,  Edge  ware  Road.  The  iron  jieMed 
easily  to  the  file.  Tbe  height  of  the  modules  of  elasticity,  according  to  the 
experiment  on  the  joint  flatwise,  ia  ........  5,109,900  feci. 

on  the  edge  ii. . , ...  5,700,004  — * 

The  deflexion  being  very  email  when  the  joist  was  on  its  edge  perhaps  it 
was  not  measured  with  the  necessary  degrees  of  accuracy,  a*  a very  small 
error  would  cause  the  difference  io  the  roMilt.  The  following  table  con- 
tains the  value  of  tbe  modulus  for  estl-tm,  according  to  the  experiments 
above  elated. 


Height  #/  Modulus  in  feet,  Erperim fatalists. 

Cast-iron  (Welsh) 6.3H6.GH8  Et.h.U- 

Cast-iron  ..........  3,500.009  Bitikx. 

Cost-iron,  gray  French  . 5,095,480  ELmdcIct.* 

Cast-iron,  soft  do.  4,217,000  Rondelet.* 

Cast-iron...*.... 5,700.000  liy  iry  trials- T.T 

* L'Art  di  Bitir,  tome  ir.  port  ii.  p.  51 1. 
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The  diagonal  position  of  the  square  bar  is  actually  worse  than 
when  laid  on  its  side,  contrary  to  many  assertions.*  The  same 
quantity  of  metal  in  the  feather-edged  bars  was  not  so  strong 
as  in  the  4 inch  bar. 

The  semi-elliptic  bar  exceeded  the  4-inch  bar,  although  taken 
»»ut  of  it.  The  parabolic  bar  came  near  it.  The  bar  made  fast 
at  both  ends,  I suspect  must  have  yielded,  although  tbe  ends 
were  made  fast  by  iron  straps.  Tbe  experiments  from  Emer- 
son on  solids  of  different  forms  might  he  made ; bnt  the  time 
and  tiouble  these  experiments  have  already  cost,  have  compel- 
led me  to  relinquish  further  pursuits  for  the  present.  If.  how- 
ever, in  the  absence  of  better,  they  are  worthy  of  the  indulgence 
of  the  Royal  Society,  it  will  not  only  be  a consolation  to  me 
that  my  labours  merit  their  attention,  but  a further  inducement 
to  prosecute  the  investigation  of  useful  facts,  which  even  in  tbe 
present  advanced  state  of  knowledge  will  yet  admit  of  addition. 

It  has  been  observed  by  professer  Leslie,  that  the  strength  of 
materials  is  exerted  in  four  different  ways:  1.  In  sustaining  a 
longitudinal  tension ; 2.  In  withstanding  a longitudinal  compres- 
sion ; 3-  In  resisting  a transverse  pressure ; and,  4.  In  opposing 
the  act  of  twisting  or  wrenching 

I.  Longitudinal  Tension . — The  tension  which  a stone  pillar, 
a bar  of  metal,  a beam  of  wood,  or  even  a hempen  rope,  can 
bear  when  pulled  lengthwise,  must  evidently  depend  upon  tbe 
cohesion  of  any  cross  section.  As  the  material  stretches  out, 
the  longitudinal  attraction  of  the  particles  becomes  augmented. 
This  increase,  at  first,  is  proportional  to  the  dilatation,  but  it 
afterwards  advances  very  slowly,  and  a small  additional  strain 
is  then  sufficient  to  produce  that  limit  of  extension  which  occa- 
sions total  fracture  or  disruption  of  the  column.  Its  length  will 
nowise  affect  the  utmost  strain  which  it  can  hear,  this  being 
determined  merely  by  the  smallest  cross  section  where  the  dis- 
location of  the  particles  will  take  place. 

Let  ZA  be  a prism  stretched  in  the  direction  of 
its  length.  The  particles  of  the  section  H will  be 
pulled  from  those  of  the  section  C,  till  an  attrac- 
lion  be  generated  equal  to  the  whole  tension.  But  p"'*'1'! 
the  particles  of  the  section  C.  must  settle  in  equili-  | 
hrium,  and  are  consequently  draw  n back  by  an  equal  F 
force.  In  this  acquired  position,  therefore,  they  i 

must  attract  the  particles  of  the  section  D with  the  . 

same  force.  The  original  tension  is  thus  transferred  g.  . . . 
successively  to  the  extremity  Z,  where  it  is  finally  D.  . . . 
exerted,  the  effect  of  its  action  being  neutralised  in  c - • • 
all  the  intermediate  sections.  »*  * • • 

The  cohesive  power  thus  evolved,  is  bence  the  ac-  A‘  ’ 4 ' 
cumulative  attraction  of  all  the  particles  in  any  sec- 

*  That  a M)ture  bar  was  weakest  in  the  dueclion  of  its  diagonal,  I bad 
from  theory  determined  soma  time  agit,  and  tbo  iotrsligalion  is  giveo  in  tbs 
Phil.  Mag.  vol.  L.  p.  418;  and  it  is  very  satisfactory  to  find  it  confirmed  by 
these  experiments,  and  also  by  tbos«  of  Mr.  Barlow. 

It  is  not  an  easy  task  1o  make  accurate  experiments  on  triangular  bars,  as 
it  is  difficult  to  protect  tbe  angle,  unless  a kind  of  saddle  be  used,  which 
must  affect  tbe  result — T.  T. 

t Tbe  science  of  construction  is  yet  in  its  infancy,  and  certainly  requires 
many  additions.  Tbe  first  experiments  on  the  strength  of  materials  S|>pear 
to  have  been  made  before  the  Rojsl  Society;  and  there  can  be  no  doubt 
that  a favourable  reception  will  be  given  to  any  others  that  will  tend  to 
elucidate  a subject,  wbicb  is  likely  to  form  one  of  tbe  principal  branches  of 
an  rugineer’a  education  : as  he  must  either  proceed  on  the  principle  of 
science,  or  be  directed  by  a feeling  of  fitness,  which  ia  to  be  acquired  only 
by  devoting  a life-time  to  the  practice  of  Ida  art  ft  is  to  be  hoped  that 
Mr.  Rennie  will  speedily  bring  forward  tome  addition*  to  tbe  valuable 
experiments  be  has  alrcidy  made,  with  more  detailed  descriptions  of  tbe 
phenomena  observed  in  the  course  of  his  labours.  The  example  of  the 
chemist  ought  to  be  followed,  as  it  is  not  the  number  but  the  accaracy  and 
current  description  nf  experiments  tbat  constitute  their  value.  Mr.  Barlow 
has  represented  some  nf  tbe  fractures  to  bis  experiments  by  engravings, 
which  is  certainly  an  excel  lent  plan. 

in  Evelyn's  Ayfpu,  (Dr.  Hunter's  edition,  vu|.  B.  p.  227.)  it  U stated,  tbat 
a treatise  on  duplicate  proportion  wa*  published  by  Sir  William  Petty,  in 
which  is  “A  new  hypothesis  t*f  elastic  or  springy  bodies,  to  shew  tbe  strengths 
nf  timbeis.  and  other  bouiogeneoas  materials,  applied  to  buildings,  machines, 
&C.”  I have  never  been  able  to  procure  the  work  ; but  if  any  of  voor  cor- 
respondents could  furnish  a sketch  of  this  " new  hypothesis,"  it  would  be 
a desirable  addition  to  the  history  of  this  branch  of  science ; as,  if  it  should 
accord  with  Kvdyn'a  description,  our  coootrvman  wilt  rank  amongst  tbe  first 
ounlribotors  to  the  resistaoce  of  solid*. — T.  T. 


tion.  The  corresponding  longitudinal  distention  is  at  first  pro- 
portional to  it,  but  afterwards  increases  in  a more  rapid  pro- 
gression. Thus,  a bar  of  soft  iron  is  found  to  stretch  uniformly, 
by  continuing  to  append  to  it  equul  weights,  till  it  be  loaded  with 
half  as  much  ax  it  can  bear;  beyond  that  limit,  however,  its 
extension  will  be  doubled  by  each  addition  of  the  eighth  part 
of  the  disruptive  force.  Supposing  the  bar  to  be  an  inch  square 
and  1000  inches  in  length,  30,000  lbs.  avoirdupois  would  draw  it 
out  I inch  : but  46,000  lb.  would  stretch  it  2 inches  ; 64,000  lbs.  4 
inches  ; 63,000 lb.  8 inches  ; and  72,000  lb.  1G  inches;  when  it 
would  finally  break,  the  extension  being  now  eight  times  great- 
er than  Its  ordinary  rate. 

Let  A It  in  the  annexed  figure  be  a prism  or  bar  of 
any  material,  and  its  prolongation  DC  express  the 
whole  longitudinal  force  exerted,  which  occasions 
the  small  extension  A a,  While  the  length  of  this  bar 
BC  continues  tbe  same,  it  is  evident  that  a A must  be 
proportional  to  the  distraining  weight  BC.  Make, 
therefore,  a A : B C : : A B : C D ; or,  alternately,  a A : A B 
: : BC:  CD,  and  C D must  be  constant.  Since  U C 
now  bears  the  same  relation  to  C 1)  as  a A to  A B,  any 
portion  of  C D will,  by  its  weight,  produce  a corre- 
sponding distension  of  A B.  Thus  a column  of  the 
thousandth  part  of  the  length  of  C I)  would  extend  A II 
one  thousand  part,  and  the  same  weight  would,  by  its 
compression,  occasion  an  equal  contraction.  The  co- 
lumn C II  thus  found  is  called  the  Mw/it/us  of  Ela/ticily ; it  de- 
pends entirely  on  the  nature  of  the  cohesive  substance,  and 
may  be  determined  by  a single  experiment. 

Of  the  principal  kinds  of  limber  employed  in  building  and 
carpentry,  the  annexed  table  will  exhibit  their  respective  modu- 
lus of  elasticity,  and  the  portion  of  it  which  limits  their  cohe- 
sion, or  which  lengthwise  would  tear  them  asunder. 


Teak,  

....  6,040,000 feet,  ... 

..  168th. 

Beech, 

...  4.1 40,00(1  fret,  ... 

..  107th. 

Ash 

...  4.617,000 feel,  ... 

..  1 00th. 

Elm 

...  5,680.000 feet.  ... 

..  146th. 

M cruel  Fir, 

...  4.292.000 feet,  ... 

..  205th. 

Christiana  Deal,  . . 

...  4.118,000  feel,  ... 

..  IKith. 

Larch, 

...  6,096,0(10 feet,  ... 

..  121st. 

A tabular  view  may  likewise  be  given  of  their  absolute  cohe- 
sion, or  the  load  which  would  rend  a prism  of  an  iuch  square, 
and  tbe  altitude  of  the  prism  which  would  be  severed  by  the 
action  of  its  own  weight. 

Teak,  12.9151b 36,049 feet. 

Oak,  11,880  lb 32,900  feet. 

Sycamore, 9.630  lb 36,800  feet. 

Beech, 12.225  lb 38.940  feet. 

14,130lb.  ......  42.080 feet. 

Elm 9.7201b 39.060  feet. 

Mcmel  Fir,  9,640lb.  ......  40.500 feet. 

Christiana  Deal I2.346lb 55  500 feet. 

Larch 12,240  lb 42,160  feet. 

It  is  singular,  that  woods  of  such  diversified  structure  should 
yet  differ  so  little  on  the  whole  in  their  elasticity  and  cohesion. 
Specimens  of  the  same  sort  will  occur,  which  arc  sometimes  as 
much  varied  as  the  several  kinds  themselves.  The  modulus  of 
the  elasticity  of  hempen  fibres  has  not  been  ascertained,  but 
may  probably  be  reckoned  about  6,000,000  feet.  Their  cohesion 
is,  for  every  square  inch  of  transverse  section,  6,400  Ih.  The 
usual  mode  of  estimating  the  strength  of  a cable  or  rope  of 
hemp,  is  to  divide  by  five  the  square  of  its  number  of  inches  in 
girth,  and  the  quotient  will  express  in  tons  tbe  utmost  strain  it 
could  bear.  But  tbe  computation  is  rather  simpler,  to  double 
the  square  of  the  diameter  of  the  rope.  This  estimate,  how- 
ever, applies  only  to  new  ropes  formed  of  the  best  materials, 
not  much  twisted,  and  having  their  strands  laid  even.  If  yarns 
of  180  yards  long  be  worked  up  into  a rope  of  only  120  yards, 
it  will  lose  one-fourth  of  its  strength,  the  exterior  fibres  alone 
resisting  the  greatest  part  of  the  strain.  The  register  cordage 
of  the  late  Captain  Huddart  exerts  nearly  the  whole  force  of 
the  strands,  since  they  suffer  a contraction  of  only  the  eighth 
part  in  the  process  of  combining. 

The  metals  differ  more  widely  from  each  other  in  their  clastic 
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force  and  cohesive  strength,  than  tho  several  species  of  wood  1 
or  vegetable  fibres.  Thus  the  cohesion  of  fine  steel  is  about 
136,0001b.  for  the  square  inch,  while  that  of  cast  lead  amounts 
only  to  about  the  hundred  and  thirtieth  part,  or  18001b. 

According  to  the  s cry  accurate  experiments  of  George  Rennie 
in  1817,  and  already  noticed,  the  cohesive  power  of  a rod  an  \ 
inch  square,  of  different  metals,  in  pounds  avoirdupois,  with  the  ' 


corresponding  length  in  feet,  is  as  follows  : 

Cast  Steel,. 131.266 lb 39,465 feet. 

Swedish  Malleable  Iron,  72.064  lb 1 9,7-10 feet. 

English  ditto,  66,872  lb 10.928  feet. 

Cut  Iran,  19,0961b G.llOfcct. 

Cast  Copper 19,0721b 5.003  feet 

Yellow  Brass,  ........  17.968  lb,  ......  5, 1 HO  feet. 

Cast  Tin 4,?3«lb 1,496  feet. 

Cast  Lead,. .. .........  1,821  lb.  .....  348  feet. 


It  thus  appears,  that  a vertical  rod  of  lead,  348  feet  long, 
Would  be  rent  asunder  by  its  own  weight.  The  best  steel  has 
nearly  twice  the  .strength  of  English  soft  iron,  and  this  again  is 
about  three  times  stronger  than  cast  iron.  Copper  and  brass 
bate  almost  the  same  cohesion  as  cast  iron. 

2.  Longitudinal  Comprtstion.--The  compression  which  any 
column  suffers  is  at  first  equal  to  the  dilaiation  occasioned  by 
an  equal  and  opposite  strain,  being  in  both  cases  proportional 
to  the  modulus  of  elasticity.  But  whilo  the  incumbent  weight 
is  increased,  the  power  of  resistance  likt»«fef  augments,  as  lung 
as  the  column  withstands  intlexurc.  Adwr  it  begin*  to  bend,  { 
a lateral  disruption  soon  takes  place.  A slender  vertical  prism 
is  hence  capable  of  supporting  less  pressure  than  the  tension 
which  it  can  bear.  Thus  a cube  of  English  oak  was  crushed 
only  by  the  load  of  38601b.  but  a bar  of  an  inch  square  and  6 
inches  high  gave  way  under  the  weight  of  2672  lb.  It  would 
evidently  have  been  still  feebler  if  it  had  been  longer.  On  the 
other  hand,  if  the  breadth  of  a column  be  considerable  in  pro- 
portion to  its  height,  it  will  sustain  a greater  pressure  than  its 
cohesive  power.  Thus,  though  the  cohesion  of  a rod  of  cast 
iron  of  the  quarter  of  an  inch  square  is  only  3001b.,  a cube  of  ' 
that  dimensions  w ill  require  1440  lb.  to  crush  it. 

In  general,  while  the  resisting  mass  preserves  its  erect  form, 
the  several  aertions  arc  compressed  and  extended  by  additional 
w eight,  and  their  repellent  particles  are  not  only  brought  near- 
er, but  multiplied.  This  repulsion  is  likewise  increased  by  the 
lateral  action  arising  from  the  confined  ring  of  detnision.  The 
primary  resistance  becomes  hence  greatly  augmruted  in  the 
progress  of  loading  the  pillar. 

3.  Transverse  or  Lateral 
Pressure. — Suppose  the 
beam  A B (in  the  annexed 
(figure)  to  have  one  end 
firmly  implanted  in  a wall 
G H,  and  a vertical  pres- 
sure applied  at  the  other 
end.  This  beam,  sinking 
under  the  load  at  B,  may 
be  conceived  to  turn  on 
the  lowest  point  at  A as  a 
fulcrum ; consequently  the 
particles  of  the  vertical  section  AC  will  be  forced  into  the 
oblique  position  A D,  each  of  them  being  turned  aside  through 
a space  proportional  to  its  distance  from  A.  The  strain  ex- 
erted at  the  end  AC  will  therefore  be  the  result  of  the  aggre- 
gate dislocations  of  all  the  particles  of  the  section.  When  the 
breadth  and  length  of  the  beam  remain  the  same,  this  accu- 
mulate strain  must  evidently  be  proportional  to  tbe  area  of  the 
triangle  CAD,  and  consequently  to  the  square  of  the  depth 
AC.  But  when  the  breadth  of  the  beam  is  taken  likewise  into 
account,  tbe  triangle  of  tension  becomes  converted  iuto  a wedge, 
and  the  strain  hence  follows  the  direct  ratio  of  that  breadth. 
Omitting  the  weight  of  the  beam,  and  assuming  its  depth  and 
breadth  as  constant,  the  tension  of  any  particle  at  C may  be 
considered  as  acting  against  the  short  arm  A C of  the  rectangular 
beam  CAB.  and  withstanding  the  load  suspended  at  U.  The 
weight  thus  resisted  by  the  cohesion  of  the  beam,  is  therefore 
inversely  as  the  length  A B.  Combining  all  these  circumstances, 
we  coocludo,  that  the  strength  of  a beam  firmly  inserted  in  a 
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wall,  or  its  power  to  resist  a pressure  at  its  remote  extremity, 
is  compounded  of  the  direct  ratios  of  its  breadth,  and  of  the 
square  of  its  depth,  and  the  inverse  ratio  of  its  length.  Thus, 
a beam  having  the  same  length  and  breadth  as  another,  but 
twice  the  depth,  is  four  times  stronger;  and  a beam  of  tbe 
savuc  depth  and  breadth,  and  double  the  length,  is  only  half  so 
strong.  Hence  also,  a beam,  whose  depth  is  triple  its  width, 
will  sustain  a load  three  limes  greater.  For  the  same  reason, 
a square  prism  will  have  its  strength  inversely  as  its  length 
and  the  cube  of  its  thickness.  In  general,  the  resistance  of  a 
beam  of  any  form,  but  of  a given  length,  to  a cross  strain,  will 
be  the  same  as  if  the  whole  power  exerted  were  collected  in  tbe 
centre  of  gravity  of  each  section.  Thus,  the  strain  of  a trian- 
gular prism  may  be  conceived  as  concentrated  in  a point  at 
one  third  of  the  distance  of  the  perpendicular  from  the  vertex 
to  the  base.  Such  a prism  is  therefore  twice  as  strong  set  on 
its  edge  as  when  laid  on  its  side.  This  simple  investigation 
we  owe  to  Galileo,  and.  though  partly  hypothetical,  it  is  a near 
approximation  to  the  truth.  It  is  of  essential  service  in  im- 
proving tho  practice  of  carpentry,  and  sheds  a clear  light  over 
the  economy  of  nature  in  the  structure  of  animals  and  vege- 
tables. Reeds  and  herbaceous  plants  derive  their  power  of 
resisting  the  wind,  from  the  subdivision  of  their  length  into 
moderate  intervals  by  hard  knots.  But  they  acquire  still  greater 
strength  from  their  tubular  form  ; for  the  matter  they  contain, 
being  thus  removed  to  a greater  distance  from  the  fulcrum, 
exerts  its  cohesion  with  proportionally  more  efTect,  in  with- 
standing any  lateral  impulsion.  The  bones  of  animals  are 
likewise  rendered  stronger  by  their  fistular  structure,  and  their 
partition  into  short  members  connected  by  large  compact  joiuts. 
Hence,  in  the  construction  of  fine  mechanical  and  astronomical 
instruments,  hollow  brass  cylinders,  on  account  of  their  stiff- 
ness and  lightness,  are  now  preferred  to  solid  pillars.  If  a 
beam  be  supported  horizontally  at  both  ends,  and  loaded  in  tho 
middle,  the  pressure  will  be  equally  shared  between  the  props ; 
the  effect  is  the  same  as  if  it  were  fixed  at  the  middle,  and  each 
end  pulled  upwards  by  half  its  load.  The  breaking  weight  is 
consequently  double  that  required  to  tear  a beam,  of  half  the 
length,  implanted  in  a wall.  According  to  the  principle  of 
Galileo,  therefore,  this  limit  is  inversely  as  the  length  of  the 
beam,  and  directly  as  tho  breadth  and  the  square  of  the  depth. 
This  result  is  confirmed  by  tbe  numerous  experiments  which 
Button  performed  between  the  years  1738  and  1746.  Thus, 
reducing  all  the  quantities  to  English  measures,  an  oaken 
beam,  4 inches  square  and  10  feet  long,  broke  under  the  weight 
of  10161b.;  and  another  beam  of  the  same  wood,  B inches 
square  and  20  fret  long,  was  broken  by  a load  of  16,700  lb. 
The  latter,  being  twice  as  thick,  should  have  been  eight  limes 
stronger  with  the  same  length  ; but  the  length  being  doubled, 
again  reduced  the  excess  to  four  times. 

4.  In  its  Resistance  to  the  Effort  of  Tariffing  or  Torsion . — A 
cylindrical  body  suspended  vertically,  but  having  its  upper  end 
fixed,  may  bo  wrenched  or  turned  round  through  any  angle,  by 
tbe  exertion  of  some  lateral  force;  and  if  its  elasticity  be  not 
thus  impaired,  it  will,  after  the  deranging  influence  has  ceased, 
return  tu  its  former  position,  and  perform  this  retrocession  in 
a certain  time.  Many  substances  may  be  considered  as  only 
bundles  of  parallel  fibres,  which  by  twisting  exert  an  aug- 
mented longitudinal  force.  It  will  be  more  accurate,  however, 
to  view  materials  in  general  as  composed  of  particles  equally 
distributed  through  the  mass. 

STRBPITOSIJS,  tho  name  of  a disease  common  to  the  in- 
habitants of  some  parts  of  the  Alps,  in  which  the  face,  neck, 
and  arms  are  so  distended  with  flatulencies  as  to  sonnd,  on 
being  struck,  like  a dry  bladder  half  distended  with  wind. 

STRETCHER,  a narrow  piece  of  plank  placed  athwart  the 
bottom  of  a boat,  for  tbe  rower  to  place  bis  feet  agaiust,  in 
order  to  communicate  u greater  effort  to  his  oar. 

STRETCHING,  is  generally  understood  to  imply  the  pro- 
gression of  a ship  under  a great  surface  of  sail,  when  close 
hauled.  Tbe  diOcrence  between  this  phrase  and  standing,  is 
apparently  in  the  quantity  of  sail,  which,  in  tbe  latter,  may  be 
very  moderate,  but  ia  stretching  generally  implies  considerable, 
as,  * Wc  were  standing  in  shore  (under  easy  sail)  when  wc  dis- 
covered the  enemy  stretching  to  the  southward,'  that  if,  under 
a crowd  of  sail. 

11  P 
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STRIKE,  a measure  of  capacity,  containing  four  peeks.  | 

Strike,  among  Seamen,  it  a word  variously  used.  When  a i 
ship,  in  a fight,  or  on  meeting  with  a ship  of  war,  lots  down  or 
lowers  her  top-sails  at  least  half-mast  high,  they  say  she  strikes, 
moaning  she  yields,  or  submits,  or  pays  respect,  lo  the  ship  of 
war.  Also,  when  a ship  touches  ground,  in  shoal  water,  they 
say  she  strikes.  And  when  a top-mast  is  to  be  taken  down, 
the  word  of  command  is.  Strike  the  lop-mast.  Ac. 

STRING,  iu  Ship-building,  the  highest  range  of  planks  in  a 
ship's  ceiling,  or  that  which  lies  between  the  gunwale  and  the 
upper  edge  of  the  upper-deck  ports. 

STRIX,  the  Owl , in  Natural  History,  a genus  of  birds  of  the 
order  of  Accipitre*.  Birds  of  this  genus  aro  rapacious.  They 
are  seldom  seen  by  day,  secluding  themselves  in  the  hollows  of 
trees  and  buildings,  and  unable,  from  the  particular  structure 
of  the  eye,  lo  enduro  the  glare  of  sunshine.  When  they  do 
appear  in  the  day,  they  arc  pursued  and  persecuted  by  a variety 
of  small  birds,  who  combine  in  their  expressions  of  ridicule  and 
aversion,  and  soon  oblige  them  to  recur  again  to  their  retreat. 
During  the  season  of  general  repose,  they  are  active  in  quest 
of  food,  which  in  darkness  they  perceive  with  facility,  and  dis- 
turb the  silence  of  night  by  loud  and  reiterated  screams.  Their 
usual  prey  consists  of  lists,  mice,  and  small  birds.  Latham 
enumerates  forty,  and  Gmelin  fifty  species. 

STROKE,  a single  sweep  of  the  oars  in  rowing.  Hence  we 
say,  * Row  a long  stroke which  is  intended  to  move  the  vessel 
forward  more  steadily. 

STROKESMAN,  the  person  who  rows  the  aftmost  oar  in  a 
boat,  and  gives  the  stroke  which  the  rest  arc  to  follow,  so  that 
all  the  'Mrs  mav  operate  together. 

STRONTI AN,  about  the  year  1737,  a mineral  was  brought 
to  Edinburgh  by  a dealer  in  fossils,  from  the  lead  mine  of 
Stroulino,  in  Argylcshirc,  where  it  is  found  imbedded  in  the 
ore,  mined  with  several  other  substances.  It  is  sometimes 
transparent  and  colourless,  but  generally  has  a tinge  of  yellow 
or  green.  Its  specific  gravity  varies  I rum  3*4  to  3‘7*i6.  Its 
texture  is  generally  fibrous  ; and  sometimes  it  is  found  crystal- 
lized in  slender  prismatic  columns  of  various  lengths.  Strontian 
is  foiiud  abundantly  in  di  Detent  places  of  the  wot  Id,  and  always 
combined  with  carbonic  acid,  or  sulphuric  acid. 

STRONTIUM,  the  metallic  basis  of  strontia. 

STROP,  a piece  of  rope,  spliced  generally  into  a circular 
wreath,  and  used  to  surround  the  body  of  a block,  so  that  the 
latter  may  be  hung  to  any  particular  situation  about  the  masts, 
yards,  or  rigging.  Strops  are  also  used  occasionally  to  fasten 
upon  any  large  rope  for  the  purpose  of  hooking  a tackle  to  the 
eye  or  double  part  of  tbc  strop,  in  order  to  extend  or  pall  with 
redoubled  effort  upon  the  same  rope ; as  in  setting  up  the 
rigging,  where  one  hook  of  the  tackle  is  fixed  in  a strop  applied 
to  the  particular  shroud,  and  the  other  to  its  laniard. 

8TRUTHIO,  the  Ostrich,  in  Natural  History,  a genus  of  birds 
of  the  order  Gallimv.  The  black  ostrich,  is  about  eight  feet 
long,  and  when  erect  measures  about  seven  feet,  and  sometimes 
eight  ic  height.  One  was  exhibited  in  London  in  1750,  weigh- 
ing three  hundred  pounds.  It  is  found  in  various  parts  of 
Africa,  and  about  the  Cape  of  Good  Hope  is  particularly  abun- 
dant. In  the  parts  of  Asia,  near  Africa,  it  is  also  met  with. 
The  ostrich  subsists  entirely  on  vegetable  productions,  but  will 
swallow,  occasionally,  tbc  most  hard  and  even  sharp-pointed 
substances.  Iron,  and  various  other  metals,  and  even  glass, 
have  often  been  found  in  its  stomach,  and  have  unquestionably 
often  proved  fatal.  It  is  related,  upou  respectable  authority, 
that  an  ostrich  will  carry  a man  upon  his  back,  and  move  with 
▼cry  considerable  speed : some  make  the  same  remark  with 
respect  to  two  men.  When  unencumbered  by  any  burden,  its 
speed  is  truly  extraordinary,  and  will  exceed,  in  some  instances, 
the  ordinary  rapidity  of  a horse.  Dogs  arc  sometimes  em- 
ployed to  hunt  them  down,  followed  by  uicd  on  horseback,  who 
contrive,  by  means  of  a long  booked  staff,  to  lay  hold  of  one  of 
the  legs  of  the  bird,  and  thus  bring  it  to  the  ground.  They  arc 
applied  to  various  purposes.  Their  feathers  form  an  admirable 
ornament  for  the  ladies;  their  skins  are  of  sufficient  thickness 
to  be  manufactured  for  the  purpose  of  leather. — The  galcated 
cassowary,  is  nearly  equal  in  magnitude  to  the  ostrich,  but  baa 
a much  shorter  neck,  and  therefore  is  greatly  inferior  in  height. 
On  the  top  of  its  bead  is  a species  of  helmet  three  inches  high, 


and  one  thick  at  the  base.  Each  wing,  or  wnat  i,  pears  as 
such,  is  destitute  of  feathcis.  and  has  live  bare  shafts  like  those 
of  the  porcupine,  and  the  body  is  covered  with  loose  w el  bed 
feathers  of  a rusty  black  colour.  It  is  never  fouud  beyond  the 
tropical  limits,  and  is  no  where  abundant  within  them.  It  is 
unablo  to  fly,  but  runs  with  great  speed;  and  though  it  lives 
only  on  vegetables  and  fruits,  which  it  is  said  to  swallow  un- 
broken, it  is  courageous,  and  even  sometimes  ferocious,  aud 
employs  its  legs  to  annoy  its  adversary  by  kicking. — The  New 
Hollaud  cassowary,  is  very  similar  to  tbc  above,  but  consider- 
ably longer. 

STRYCHNIA,  a newly-discovered  vegetable  alkali.  MM. 
Pelletier  and  Csvcnton,  whilst  analyzing  the  vomica  nut,  <iud 
the  bean  of  St.  Eustuiia.  have  extracted  from  these  two  sreds 
a substance  to  which  they  owe  their  action  on  the  animal 
economy. 

STUB,  in  Agriculture,  a term  signifying  the  root  of  a plant, 
with  the  top  cut  off.  To  Stub,  is  to  grub  up  the  roois  or  stumps 
of  trees,  shrubs,  or  brushwood,  left  in  the  ground  after  the  tops 
are  cut  off. 

STUBBLE,  the  strawy  matter  of  tho  cut  stalks,  or  stem*  of 
grain,  remaining  in  the  ground  after  reaping.  In  some  purls 
of  Essex,  when  mixed  with  much  grass  and  weeds,  it  is  burnt 
in  the  field.  This  tends  to  destroy  the  weeds,  and  the  ashes 
become  manure. 

STUCCO,  in  Building,  is  a composition  of  white  matfiic 
pulverized,  and  mixed  with  plaster  or  lime,  the  whole  sifted 
and  w rought  up  w ith  water,  to  be  used  like  common  plaster. 
Of  this  composition  are  made  statues,  busts,  basso  relievos, 
and  other  architectural  ornaments.  A stucco  for  walls,  Ac.  may 
be  formed  of  the  grout  or  putty  made  of  good  stone  lime,  or 
the  lime  of  cockle-shells,  which  is  better,  properly  tempered 
and  sufficiently  beat,  mixed  with  sharp  grit-sand,  in  a propor- 
tion which  depends  on  the  strength  of  tbc  lime : drift-sand  is 
best  for  this  purpose,  and  it  will  derive  advantage  from  being 
dried  on  nn  iron  plate  or  kiln,  so  as  not  to  burn  ; for  thus  the 
mortar  would  be  discoloured.  When  this  is  properly  com- 
pounded, it  should  be  put  up  in  small  parcels  against  walls,  or 
otherwise,  to  mellow,  as  the  workmen  term  it;  reduced  again 
lo  a soft  putty,  or  paste,  and  spread  thin  on  the  walls  without 
any  under- cost,  and  well  trowelled.  A succeeding  coat  should 
he  laid  on,  before  the  first  is  quite  dry,  which  will  prevent  joints 
of  brick  work  appearing  through  it.  Modi  depends  upon  the 
workmen  giving  it  sufficient  labour,  and  trowelling  it  down,  if 
this  stucco,  when  dry,  is  laid  over  with  boiling  linseed  oil,  it 
will  last  a long  time,  and  not  be  liable,  when  once  hardened,  to 
tbc  accidents  to  which  common  stucco  is  liable. 

Liardct’s,  or,  as  it  is  commonly  called,  Adam's  oil-cement, 
or  stucco,  is  prepared  in  the  following  manner:  For  the  first 
coat,  take  twenty-one  pounds  of  fine  whiting,  or  oystcr-sbells, 
or  any  other  sea-shells  calcined,  or  plaster  of  Paris,  or  any 
calcareous  material  calcined  and  pounded,  or  any  absorbent 
material  whatever,  proper  lor  the  purpose ; add  while  or  red 
lead  at  pleasure,  deducting  from  the  other  absorbent  materials 
in  proportion  to  the  while  or  red  lead  added  ; to  which  put  four 
quarts,  becr-mcasurc,  of  oil ; and  mix  them  together  with  a 
grinding-mill,  or  any  levigating  machine:  and  afterwards  mix 
and  beat  up  the  same  well  with  twenty-eight  quarts,  beer- 
measure,  of  any  sand  or  gravel,  or  of  both,  mixed  and  sifted, 
or  of  marble  or  stone  pounded,  or  of  brick-dost.  or  of  any  kina 
of  metallic  or  mineral  powders,  or  of  any  solid  material  what- 
ever, fit  for  the  purpose.  For  the  second  coat,  take  sixteen 
pounds  and  a half  of  superfine  whiting,  or  oyster-shells,  or  any 
sea-shells  calcined,  Ac.  as  for  the  first  coat ; add  sixteen  pounds 
and  a half  of  white  or  red  lead,  to  which  put  six  quarts  and  a 
half  of  oil,  wine-measure,  and  mix  them  together  as  before : 
afterwards  mix  and  beat  up  the  same  well  with  thirty  quarts, 
wine  measure,  of  fine  sand  or  gravel  sifted,  or  stone  or  marble 
pounded,  or  pyrites,  or  any  kind  of  metallic  or  mineral  powder, 
Ac.  This  composition  requires  a greater  proportion  of  sand, 
gravel,  or  other  solids,  according  to  the  nature  of  the  work,  or 
the  uses  to  which  it  is  to  be  applied.  If  it  be  required  tu  have 
the  composition  coloured,  add  lo  the  above  ingredients  such  a 
proportion  of  painter's  colours  as  will  be  necessary  to  give  the 
tcint  or  colour  required.  In  making  the  composition,  the  best 
linseed  or  bcmpsccd,  or  other  oils  proper  for  the  purpose,  at  a 
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to  be  used,  boiled  or  raw,  with  dr  jin*  ingredients,  as  the  na- 
ture of  the  work,  the  season,  or  die  climate-,  requires;  and  in 
some  cases,  bees-wax  ma>  be  substituted  in  place  of  oil : nil 
tbc  absorbent  and  solid  ntatc-iials  must  be  kiln-dried.  If  the 
composition  is  to  be  of  any  other  colour  than  white,  the  lead 
uia>  be  omitted,  by  lakiog  the  full  proportion  of  the  other  ab- 
sorbents ; and  also  white  or  red  lead  may  be  substituted  alone, 
instead  of  any  other  absorbent  material.  The  first  coat  of  this 
composition  is  to  be  laid  on  with  a trowel,  and  limited  to  an 
eveu  surface  with  a rule  or  darby,  (i.e.  a handle-float.  ) The 
second  coat,  after  it  is  laid  on  with  a trowel,  when  the  other  is 
nearly  dry.  should  be  worked  down  and  smoothed  with  floats 
edged  with  horn,  or  any  bard  smooth  substance  that  does  not 
slain.  It  may  be  proper,  previously  to  laying  on  the  compo- 
sition, to  moisten  the  surface  on  which  it  is  to  be  laid,  by  a 
brush  with  tbo  same  sort  of  oil  and  ingredients  which  pass 
through  the  levigating  machine,  reduced  to  a more  liquid  state, 
in  order  to  make  the  composition  adhere  the  better.  This 
composition  admits  of  being  modelled  or  cast  in  moulds,  in  the 
same  manner  as  plasterers  or  statuaries  model  or  cast  their 
stucco  work.  It  also  admits  of  being  painted  upon,  and 
adorned  with  landscape,  or  ornamental,  or  figure-painting,  as 
well  as  plain  painting.  For  the  invention  of  this  stucco,  Mr. 
Lierdct  obtained  a patent  in  1773  for  fourteen  years,  the  term 
of  w hich  was  extended  to  eighteen  years,  in  consequence  of  an 
act  of  parliament  in  1776.  For  compositions  very  similar  to  the 
preceding,  patents  were  granted  to  Dr.  Wark  in  1766,  Mr. 
Emrrton  in  1771,  and  to  Mr.  Rawlinson  in  177'2. 

Dr.  Shaw  informs  us  in  his  Travels,  (p.  *286.)  that  the  cement 
or  mortar  used  in  Barbary,  which  is  apparently  of  the  same 
consistence  and  composition  with  that  of  the  ancients,  is  made 
in  the  following  manner:  They  lake  two  parts  of  wood-ashes, 
three  of  lime,  and  one  of  fine  sand,  which,  after  being  well  sifted 
and  mixed  together,  they  beat  for  three  days  and  nights  inces- 
santly with  wooden  mallets,  sprinkling  them  alternately  and  at 
proper  times  with  a little  oil  and  water,  till  they  become  of  a 
due  consistence.  This  composition,  he  adds,  is  chiefly  used  in 
their  arches,  cisterns,  and  terraces  ; but  the  pipes  of  their 
aqueducts  arc  joined,  by  beatiug  tow  nod  lime  together  with 
oil  only,  without  any  mixture  of  water.  Both  these  composi- 
tions quickly  assume  the  hardness  of  stone,  and  suffer  no  water 
to  pervade  them ; and  will,  therefore,  answer  the  purpose  of 
stucco, 

STUDDING-Sails,  certain  sails,  extended  in  moderate  and 
steady  breexes  beyond  the  skirts  of  the  principal  sails,  where 
they  appear  as  wings  to  the  yard-arms.  The  top-mast  and 
top-gallant  studding-sails  are  those  which  are  set  on  the 
outside  of  the  top-sail*  and  top-gallant -sails.  They  are  spread 
at  the  foot  by  booms,  which  slide  out  on  the  extremities  of  the 
lower  and  top-sail  yards,  and  their  heads  or  upper  edges  are 
attached  to  small  yards,  which  arc  hoisted  up  to  the  top-sail 
and  top-gallant  yard-arms.  The  lower  studding-sails,  which 
are  spread  beyond  the  leeches  of  the  main-sail,  are  fixed  nearly 
in  the  same  manner,  only  that  the  boom  which  extends  the  foot 
is  hooked  to  the  chain  by  means  of  a goose-neck,  or  else  swings 
oir  with  the  sail  to  which  it  is  suspended,  being  kept  steady 
abaft  by  a rope  called  the  guy. 

STUFF,  in  Commerce,  is  a general  name  for  all  kinds  of 
fabrics  of  gold,  silver,  silk,  wool,  hair,  cotton,  or  thread,  manu- 
factured on  the  loom;  of  which  number  nrc  velvets,  brocades, 
mohair,  taffeties,  cloth,  serges,  &c.  The  term  is  also  used 
more  particularly  to  denote  slight  woollen  articles  used  princi- 
pally for  linings  and  women's  apparel. 

Stuff,  any  composition  or  melted  mass,  used  to  smear  or 
daub  the  sides  or  bottom  of  a ship.  The  stuff  which  is  chiefly 
used  for  the  lower  masts,  is  simply  turpentine,  resin,  or  varnish 
of  pine ; for  the  top  mast,  tallow  or  butter  ; for  the  sides,  tur- 
pentine. varnish  of  pine  tar  and  oil,  or  tar  mixed  with  oil  and 
red  ochre ; and  for  the  bottom,  a mixture  of  tallow,  sulphur, 
and  resin  or  tar,  whale  oil  and  broken  glass,  or  any  part  of 
these  ingredients;  and  this  application  is  called  giving  a new 
com  of  stuff  to  the  masts,  sides,  ice. 

STUM,  in  the  Wine  Trade,  is  a name  for  the  nufermented 
juice  of  the  grape,  when  it  lias  been  several  times  racked  off, 
and  separated  from  the  sediment.  The  cu>ks  arc  for  this  pur- 
pose well  fumigated  with  brimstone,  in  order  to  prevent 


fermentation,  through  which  the  juice  would  become  wine. 
Sec  Matching. 

STl'MF,  a name  given  to  the  root  part  of  any  solid  body, 
particularly  of  trees,  remaining  after  the  rest  are  taken  away. 

STUPA,  a numbness  occasioned  by  any  bandage  that  stops 
the  motion  of  the  blood  and  nervous  fluids,  or  by  a decay  iu  the 
nerves,  as  in  paralytic  strokes,  &c. 

STURDY,  a disease  very  prevalent  among  sheep,  and  which 
terminates  fatally  if  not  relieved  in  its  early  stages. 

STURGEON,  a well-known,  large,  and  line-tasted  fish,  which 
spends  part  of  its  time  in  rivers  and  part  in  the  sea. 

Sturgeon.  See  Accipenser. 

STYCHNOS,  in  Botany,  a genus  of  the  pentandria  monogy- 
nia  class  and  order.  Natural  order  of  Luridw  apocineas,  Jus* 
sicu.  There  are  three  species ; we  shall  notice  the  S.  nux 
vomica,  poison  not.  It  is  a native  of  the  East  Indies,  and  is 
common  in  almost  every  part  of  the  coast  of  Coromandel,  flow- 
ering during  the  cold  season.  The  wood  is  hard  and  durable, 
and  is  used  for  manpr  purposes  by  the  natives.  The  root  is 
used  to  cure  intermitting  fevers,  and  bites  of  venomous  snakes. 
The  seed  of  the  fruit  is  the  officinal  nux  vomica. 

STYLE,  a word  of  various  significations,  originally  deduced 
from  a kind  of  bodkin,  wherewith  the  ancients  wrote  on  plates 
of  lead,  or  on  wax,  &c.  and  which  is  still  used  to  write  on  ivory 
leaves,  and  paper  prepared  for  that  purpose,  Ate. 

Style,  in  Chronology,  denotes  a particular  manner  of  ac- 
counting time.  Style  is  either  old  or  new.  The  old  style  is 
that  mode  of  computing  time  which  is  called  the  Julian,  and 
is  still  followed  in  ionic  states,  that  refuse  to  admit  the  reforma- 
tion of  the  calendar.  The  new  style  is  that  of  Gregory  XIII. 
which  is  followed  by  tho  Catholics,  and  by  most  Protestant 
kingdoms. 

Style,  in  Dialing,  denotes  the  gnomon  of  a did,  raised  on 
the  plane  of  it,  to  project  a shadow. 

Style,  in  Grammar,  is  a particular  manner  in  which  indi- 
viduals express  their  thoughts  cither  in  writing  or  speech, 
agreeably  to  the  rules  of  syntax.  Style  has  various  other 
acceptations,  as  applied  to  music,  oratory,  poetry,  philosophy, 
mathematics,  &;c. 

Stylet.  See  Stiletto. 

STYPTIC,  a remedy  that  has  the  virtue  of  stopping  blond, 
or  of  bindiog  up  the  aperture  of  a wounded  vessel.  Many 
waters  and  powders  arc  of  this  description ; but  in  most,  vitriol 
is  the  chief  ingredient. 

STY  RAX,  the  Storax  Tree,  a genus  of  plants  belonging  to 
the  class  of  dccandria,  and  to  the  order  of  roonogynia.  and  in 
the  natural  sy  stem  ranging  under  the  18th  order,  bicornes. 

SUBALTERN,  an  inferior  officer,  who  discharges  his  post 
under  tbc  command  of  another,  to  whom  bis  duty  is  to  yield 
obedience. 

Sl.BERATS,  salt  formed  with  the  suberio  acid, 

SUBERIC  ACID,  an  acid  obtained  from  cork. 

SUBJECT,  in  Legislation,  a person  under  the  dominion  of  a 
sovereign  prince  or  state.  Under  the  feudal  system,  those  who 
held  lands  or  tenure  ander  tbc  barons  were  deemed  their  sub- 
jects- In  Anatomy,  a body  obtained  for  dissection  is  called  a 
subject.  In  Logic,  subject  is  that  about  which  the  thoughts 
and  understanding  arc  employed. 

SUBLIMATE.  See  Cokuosive  Sublimate. 

SUBLIMATION,  in  Chemistry,  an  operation  by  which  vola- 
tile substances  are  collected  and  obtained.  It  is  nearly  allied 
to  distillation,  excepting  that  in  the  latter  the  fluid  parts  only 
of  bodies  are  raised,  whereas  in  sublimation  the  solid  and  diy 
are  collected. 

SUBLIMITY,  a term  applicable  to  external  objects,  whe- 
ther works  of  nature  or  of  art,  as  well  as  to  powerful  language, 
and,  in  short,  to  whatever  is  calculated  to  raise  grand,  terrible, 
and  magnificent  ideas.  It  elevates  the  mind  above  ordinary 
scenes,  and  fills  it  with  wonder  and  astonishment. 

SUBMULTIPLE,  in  Geometry,  is  a number  or  quantity  con- 
tained in  another,  which  bcin^  repeated  a given  number  of 
times,  becomes  exactly  equal  to  it.  Thus  3 is  a submultiple  of  21.  . 

SUBNORMAL,  in  Geometry,  is  a line  which  determines  tho 
point,  in  the  axisof  a curve,  where  the  normal  or  perpendicular, 
raised  from  the  point  of  contact  of  a tangent  to  the  curve,  cuts 
the  axis. 
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SUBORNATION,  a secret  or  underhand  preparing  or  in- 
structing a witness  to  give  a false  testimony.  It  is  defined  as 
an  act  that  allures  or  disposes  to  perjury. 

SUBPCBNA,  is  a writ  whereby  all  persons  under  the  degree 
of  peers  are  called  into  Chancery,  in  such  case  only  where  the 
common  law  fails,  and  has  made  no  provision;  so  as  the  party 
who  in  equity  hath  wrong,  can  have  no  other  remedy  by  the 
rule  and  course  of  common  law.  It  is  therefore  the  commence- 
ment of  a suit  in  equity,  llut  the  peers  of  the  realm  in  such 
cases  are  called  by  the  lord  chancellor's  or  lord  keeper’s  let- 
ters, giving  notice  of  the  suit  intended  against  them, ami  requir- 
ing them  to  appear.  There  is  also  a eubfxrna  ad  teeiijieandum, 
or  a subpoena  to  give  evidence  for  the  summoning  of  w itnesses, 
as  well  in  Chancery  as  other  courts.  There  is  also  a subpoena 
in  the  Exchequer,  as  well  in  the  court  of  equity  there,  as  in  the 
office  of  pleas;  which  latter  is  a writ  that  does  not  require 
personal  service,  and  is  the  commencement  of  a suit  at  com- 
mon law. 

SUBSCRIPTION,  in  Civil  concerns,  is  the  signature  put  at 
the  bottom  of  a letter,  writing,  or  instrument 

Subscription,  in  Commerce,  is  used  for  a share  which  par- 
ticular persons  hold  in  a public  stock,  or  a trading  company. 

Subscription,  in  the  Book  Trade,  is  an  engagement  to  take 
a given  number  of  copies,  on  some  staled  terms.  Subscription 
In  the  thirty-nine  articles  of  religion,  is  a solemn  declaration 
of  the  subscriber’s  assent  to  the  doctrines  and  precepts  they 
contain. 

SUBSIDY,  in  Law,  signifies  an  aid  or  tax  granted  to  the 
king  by  parliament,  for  the  necessary  occasions  of  the  kingdom. 

SUBSTANCE,  something  that  is  capable  of  subsisting  with- 
out dependence  upon  any  created  being,  or  any  particular 
modes  or  accidents.  There  arc  but  two  kinds  of  substance 
known  to  exist,  namely,  matter  and  spirit.  The  former  is  dis- 
tinguished by  its  magnitude,  extension,  Ac.  and  the  latter  by 
it*  consciousness,  understanding,  and  volition. 

SUBSTANTIVE,  in  Grammar,  a noun,  or  name,  considered 
simply  and  in  itself. 

SUBSTITUTE,  a person  appointed  to  officiate  for  another  in 
case  of  absence,  legal  impediment,  or  agiccmcnt. 

SUBTANGENT  of  a Curve,  in  the  higher  Geometry,  is  the 
line  which  determines  the  intersection  of  the  tangent  wiih  the 
axis ; or,  that  determines  the  point  wherein  tbo  tangent  cuts 
the  axis  prolonged. 

SUBTENSE,  in  Geometry,  the  same  with  the  chord  of  an 
arch. 

SUBTILE,  in  Physics,  a thing  remarkably  small,  fine,  and 
delicate,  such  as  the  auimal  spirits,  or  the  effluvia  of  odorous 
bodies,  are  supposed  to  be.  The  Cartesians  suppose  a very 
subtile  matter  to  be  the  first  element  of  their  system. 

SUBTRACTION.  Set  Arithmetic. 

SUBULAKIA,  rough-leaved  alysson,  or  awlworth.  a genus 
of  plants  belonging  to  the  class  oftedradynamia,  and  order  of 
siliculosa  ; and  in  the  natural  method  ranking  under  the  39th 
order  siliqaosae. 

SUBURBS,  buildings  which  stand  near  to  the  walls  or  spe- 
cific boundaries  of  a city  or  town,  but  arc  not  included  within 
their  compass. 

SUCCINATS,  saksformed  with  the  succinic  acid;  which  see. 

SUCCINIC  ACID.  Amber  is  a well-known,  brown,  trans- 
parent, and  inflammable  body,  pretty  hard,  and  susceptible  of 
polish,  found  at  some  depth  in  the  earth,  ami  on  the  sea  coast  of 
several  countries. 

SUCTION,  in  Physiology,  the  act  of  drawing  into  the  month 
fluids,  and  other  substances,  by  removing  from  the  part  where 
the  operation  is  performed,  the  pressure  of  tho  external  atmo- 
sphere, whilst  on  every  other  portion  all  its  power  remains  unob- 
structed. Suction  is  little  more  than  the  formation  of  a par- 
tial vacuum,  into  which,  when  made  by  the  mouth  or  otner- 
thc,  the  fluid  immediately  flows. 

SUFFERANCE.  Tenant  at  sufferance,  is  be  who  holds 
over  liiw  term  at  first  lawfully  granted.  A person  is  tenant  at 
sufferance  who  continues  after  the  estate  is  ended,  and  wrong- 
fully holds  against  another,  Sec. 

SUFFOCATION,  the  termination  of  life  by  impeded  respi- 
ration This  may  be  occasioned  three  ways,  by  hanging,  drown- 
ing. 01  by  carbonic  acid  gas. 


SUFFRAGAN,  a titular  bishop,  appointed  to  aid  aLd  assist 
the  bishop  of  the  diocese. 

SUGAR.  SaccMaHVM.  a very  sweet,  agreeable,  saline  juice, 
expressed  from  a kind  of  canes,  or  reeds,  growing  in  great 
plenty  io  the  East  and  West  Indies.  Pure  sugar  is  perfectly 
transparent  and  colourless,  when  crystallized  ; but  when  gra- 
nular. of  a pure  gloss  of  white,  soluble  in  *a>rr  and  alcohol, 
without  smell,  and  with  a simply  sweet  taste,  having  no  other 
flavour. 

It  is  a question  not  yet  decided  among  botanists,  Ac.  whether 
the  ancients  were  acquainted  with  this  cane,  and  whether  they 
knew  how  to  express  the  juice  from  the  same!  What  wc  can 
gather  from  the  arguments  advanced  on  either  side  is,  that  if 
they  knew  the  cane  and  juice,  they  did  not  know  the  art  of  con 
deniing.  hardening,  and  w hitening  it ; and  of  consequence,  they 
knew  nothing  of  our  sugar. 

l)r.  William  Douglas,  in  his  Summary,  Ac.  of  Ihc  first  plant- 
ing of  our  American  settlements,  printed  at  Boston  in  1761,  and 
reprinted  at  London  in  1766,  affirms,  that  sugar  was  not  known 
amnog  the  ancient  Greeks  and  Romans,  who  used  only  honey 
for  sweetening.  Panlus  yEginrta,  lie  says,  a noted  compiler  of 
medical  history,  and  one  of  the  last  Greek  writers  on  the  sub- 
ject, about  anuo  1036,  is  the  first  w ho  expressly  mentions  sugar : 
it  was  at  first  called  me/  arundinacrum,  i.e.  md  or  can*  honey. 
He  adds,  that  it  came  originally  from  China,  by  way  of  the  East 
Indies  and  Arabia,  into  Europe,  and  was  formerly  used  only  in 
syrups,  conserves,  and  such  Arabian  medicinal  compositions. 

Another  question  among  the  naturalists  is,  Whether  the 
sugar-cane  be  originally  of  the  West  Indies,  or  whether  it  has 
keen  translated  rather  from  the  East  ? The  learned  of  these 
last  ages  have  been  much  divided  on  the  point;  hut  F.  Labat, 
a Dominican  missionaiy.  iu  a dissertation  published  in  1729, 
asserts  that  the  sugar-oaue  is  as  natural  to  America  as  India  ; 
• nd  that  the  Spaniards  and  Portuguese  first  learned  from  the 
Orientals  the  art  of  expressing  its  juice,  boiling  it,  and  reducing 
it  into  sogar. 

Sugar  Cane,  in  Botany.  See  SaCCHartm. 

The  root  of  this  plant  is  jointed  like  those  of  the  other  sorts  of 
canes  and  reeds,  from  which  arise  four,  five,  or  more  shoots, 
according  to  the  age  or  strength  of  the  root : these  grow  from 
eight  or  ten  to  twenty  feet  high,  according  to  the  richness  of  the 
ground  ; but  those  of  middling  growth  arc  the  best.  The  canes 
are  also  jointed,  and  the  length,  as  well  as  the  size  of  the  joints, 
depend  upon  the  weather  and  the  soil ; at  each  joint  are  placed 
leaves,  the  lower  part  of  which  embraces  the  stalk  or  caoe  to 
the  next  joint  above  their  insertion,  before  they  expand.  The 
first  joint,  which  comes  out  either  at  the  third,  fourth,  or  fifth 
month,  according  to  the  season  and  soil,  always  keeps  in  its 
first  place  near  the  earth ; out  of  this  comes  the  second,  and 
out  of  the  second  a third,  Ac.  each  week  producing  its  joint,  or 
very  nearly,  and  a corresponding  leaf  likewise  drying  and  fall- 
ing off  nearly  every  week.  A canc  of  thirty -two  joints,  which  is 
fit  to  be  cut,  has  from  five  to  twenty-eight  of  them  which  have 
lost  their  leaves;  the  next  five  nr  six  still  have  them,  io  a 
withered  state,  and  ready  to  fall  off;  and  the  remaining  joints, 
surrounded  with  green  leaves,  from  the  head,  which  is  cut  off 
after  the  leaf  is  withered.  In  a cane,  whose  length  is  from 
seven  to  nine  feet,  and  which  grows  in  a new,  or  a very  moist 
and  favourable  soil,  the  number  of  useful  joints  is  between 
forty  and  fifty,  the  first  shove  the  ground  generally  appearing 
at  the  end  of  three  months,  or,  with  frequent  showers,  a fort- 
night sooner ; and  many  cancs  in  such  a soil  are  found  rotten, 
or  almost  dried  up,  at  the  end  of  thirteen  months : in  a good 
■oil,  favourably  exposed,  well  drained,  and  worked  for  a num- 
ber of  years,  cancs  not  shorter  than  four  feet  and  a half  have 
thirty-eight  or  forty  joints,  the  first  joint  appearing  nboot  the 
fourth,  or  middle  of  the  third  mouth,  and  many  cancs  that  have 
been  cut  in  such  a soil  at  the  end  of  fourteen  or  fifteen  months, 
being  found  rotten  or  dried : in  a dry, bat  good  soil,  not  manured, 
but  well  worked,  and  seconded  by  the  season,  the  canes  have  been 
from  three  to  four  feet  long,  and  have  had  from  thirty  to  thirty- 
four  joints  ; the  first  joint  coming  oat  at  the  end  of  four,  or  four 
months  and  a half;  and  canes  of  this  kind  have  been  found 
standing  at  the  end  of  fifteen  months,  but  very  dry,  and  some- 
times a little  changed:  in  a soil  which  is  still  drier,  and  more 
parched,  canes  which  have  been  about  two  feet  high,  have  had 
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from  twenty-four  to  twenty-eight  joints,  the  first  of  which 
appears  at  the  end  of  tho  fifth  month,  and  many  of  these  canes 
bore  been  dried  at  the  end  of  fifteen  months. 

The  time  for  cutting  them  is  usually  after  twelve  or  fifteen 
mouths'  growth,  but  this  varies  according  to  tbe  soil  and  tho 
season.  Those  which  arc  cut  toward  the  end  of  the  dry  season, 
before  the  rains  begin  to  fall,  produce  better  sugar  than  those 
cut  in  tbc  rainy  seasons,  when  they  are  more  replete  with  w atcry 
juice,  and  require  a greater  expense  of  fuel  to  boil  it.  In  those 
plantations  where  the  number  of  negroes  is  small,  sugar  is  made 
in  almost  all  seasons  indifferently,  and  consequently  tin;  canes 
are  planted  when  the  planter  is  best  prepared  for  his  work, 
rather  than  at  the  most  advantageous  time.  The  system  of  cul- 
tivation among  planters  who  are  belter  supplied  in  respect  of 
labourers,  consists  in  planting  a fourth  or  fifth  of  their  laud  in 
October,  November,  and  December ; in  digging  very  deep 
trenches,  for  the  greater  nourishment  of  the  root ; in  planting  at 
great  distances,  for  the  benefit  of  a freer  circulation  of  the  air  ; 
and  in  cutting  the  canes  in  the  four  finest  months,  rt*.  February, 
March,  April,  aud  May,  because  the  sugar  is  then  tbe  finest, 
the  canes  are  cat  with  the  least  trouble,  aud  supply  (as  is  sup- 
posed) greater  quantities  of  it.  Those  who  adopt  this  method, 
out  about  three-fourths  of  their  plantations,  the  remaining  being 
made  up  of  young  canes,  to  be  cut  the  following  y ear,  and  for 
new  plants. 

The  manure  generally  used  in  sugar  planting,  is  a compost 
formed  of  the  coal  and  vegetable  ashes  drawn  from  the  fiics  of 
the  boiling  and  still  house*;  feculences  discharged  from  tbe 
•till  house,  mixed  with  rubbish  of  buildings,  white  lime,  he,; 
refuse,  or  field  trash,  i.  t.  the  decayed  leaves  and  stems  of  the 
cancs,  so  called  io  contradistinction  to  cane  trash  used  for  fuel; 
dung,  obtained  from  the  horse  and  mule  stables,  and  from  cat- 
tle pens ; and  good  mould,  collected  from  gullies,  or  other 
waste  places,  and  thrown  into  the  cuttle  pens. — When  the  rut- 
toons  or  caoca  are  ripe,  as  they  ordinarily  arc  in  twelve  or  fif- 
teen months, or,  as  Mr.  Cazaud  apprehends,  in  eleven  or  twelve 
months,  they  are  cut,  and  carried  in  bundles  to  the  mill. 

•Sue  a a.  Making  of. — When  the  plants  have  attained  their  full 
growth,  which,  in  the  West  Indies.  Is  from  twelve  to  fourteen 
months,  the  canes  are  cut  abort,  tied  up  into  huodles,  and 
brought  lo  the  Crushing  Mill,  of  which  tbe  following  is  a 
representation  of  those  in  common  use. 


Description. — A large  block,  a,  is  enclosed  by  a strong  fr.'Muc 
of  limber;  tbe  upper  surface  of  this  block  is  hollowed  out  inio 
tbc  form  of  a basin,  to  receive  the  juice  of  the  canes,  which  is 
expressed  by  tbe  three  vertical  cylindrical  rollers  c,  b,  rf,  whose 
lower  pivots  work  in  sockets  which  arc  fixed  in  the  block  «,  and 
the  upper  in  *.  The  upper  and  lower  sockets,  io  which  the 
pivots  of  the  middle  roller  revolve,  are  fixed  immoveably ; but 
the  sockets  of  the  other  two  arc  held  between  wedges,  (as  shewn 
in  the  engraving,)  which  arc  put  in  contrary  directions,  the 
small  end  of  ooc  wedge  being  on  the  same  side  as  the  large  end 
of  the  other ; by  which  means  the  rollers  may  be  either  set  far- 
ther from  or  nearer  to  each  other.  When  it  is  required  to  set 
the  outside  rollers  nearer  to  the  middle  roller,  that  wedge  which 
is  nearest  tbe  middle  roller  is  to  be  driven  out,  and  the  other 
driven  in  ; and  the  contrary  when  they  are  wanted  farther  asun- 
der. Ihese  rollers  are  usually  made  of  cast  iron,  having  each 
a cog-wheel  at  the  upper  end  on  the  same  shaft,  which  causes 


them  all  to  turn  together,  when  the  power  of  a first  mover  is 
applied  to  the  middle  roller,  by  the  shaft  f. 

liebind  the  middle  roller  is  a circular  or  concave  piece  of 
iron  or  wood,  (not  shewn  in  the  above  engraving)  which  is 
called  (be  dumb  returner,  a name  obviously  given  to  the  circum- 
stance of  a man  being  always  employed,  previous  to  the  inven- 
tion of  this  part  of  the  apparatus,  to  perform  the  same  office. 
In  working  the  mill,  a man  takes  a bundle  of  tbe  canes,  and 
applying  them  between  the  first  aud  second  rollers,  (e  and  b) 
they  arc  drawn  in  and  pressed  between  them,  but  instead  of 
proceeding  in  a right  line,  the  ends  of  the  cane  strike  against 
tbe  concave  surface  of  the  dumb  returner,  which  bends  them 
round  the  middle  roller,  and  causes  them  to  enter  berween  tbe 
second  and  third  rollers  (6  and  rf)  which  are  placed  somewhat 
nearer  to  one  another  than  c and  b,  as  the  cones  have  already 
received  great  compression,  and  when  they  are  thus  returned 
through  the  front,  they  arc  received  and  carried  off  by  another 
man.  The  expressed  juice  runs  down  the  rollers  into  the  re- 
servoir, and  is  conveyed  by  the  trough  jr  lo  tbe  boiling-house.  It 
should  be  observed,  that  the  reservoir  on  the  top  of  the  block  a 
is  only  cut  into  channels  round  the  outside  of  the  rollers,  to  pre- 
vent the  liquor  running  down  and  getting  out  betwen  the  wedges 
before  mentioned.  If  a sugar  mill  be  worked  by  the  wind, 
tbc  shaft  f is  connected  with  the  vertical  shaft  of  the  mill.  If 
by  horses,  the  levers  they  work  from  are  fixed  to  the  shaft/,  and 
the  horse  walk  is  either  raised  above  ground  higher  than  the 
trough,  or  the  juice  is  convey  ed  by  a pipe  laid  under  tho  walk. 
Sugar- mills  that  are  worked  by  a water  wheel  or  steam-engine, 
have  a bevelled  wheel  fixed  upon  the  shaft/,  and  another  upon 
tbe  wheel  or  engine  which  turns  it.  Such  is  the  pressure  given 
to  the  cancs  in  passing  between  the  rollers  of  the  mill,  that  they 
•re  not  only  squeezed  completely  dry,  but  arc  often  reduced  to 
powder.  The  refuse  or  macerated  rind  of  the  canc,  which  is 
called  cane  trash,  serves  for  fuel  to  boll  the  liquor  in  the 
subsequent  operations. 

The  sugar  is  obtained  by  the  following  process: — The  juice 
from  the  mill  runs  trom  the  receiver  to  the  boiling  house,  along 
a wooden  gutter  lined  with  lead.  In  the  boiling  bouse  it  is 
received  into  ono  of  the  copper  pans  or  caldrons,  called  clari- 
fiers. Of  these  there  aic  generally  three  ; and  their  dimensions 
arc  determined  by  the  power  of  supplying  them  with  liquor: 
there  are  water  mills  that  will  grind  with  great  facility,  suffi- 
cient for  thirty  hogsheads  of  sugar  io  a week.  Methods  of 
quick  boiling  cannot  be  dispensed  with  on  plantation*  thus  for- 
tunately provided  ; for  otherwise  the  canc  liquor  would  unfor- 
tunately become  tainted  before  it  could  be  exposed  to  the  fire. 
The  purest  cane  juice  will  not  remain  twenty  minutes  iu  the 
receiver  without  fermenting  ; hence  clarifiers  arc  sometimes 
seen  of  a thousand  gallons  each  : but  on  plantations  that  during 
crop  time  make  from  fifteen  to  twenty  hogsheads  a week,  three 
clarifiers  of  three  or  four  hundred  gallons  each  are  sufficient. 
The  liquor,  when  clarified,  may  be  drawn  off-  at  once  with  pans 
of  this  size,  and  there  is  leisure  to  cleanse  the  vessels  every 
time  they  are  used.  Each  clarifier  is  furnished  with  a syphon 
or  cock,  lo  draw  off  the  liquor  clear  and  free  from  the  scum 
which  is  thrown  up  during  the  boiling. 

In  order  lo  assist  in  the  separation  of  the  gum,  oil,  and  other 
vegetable  principles  which  are  intermixed  in  the  expressed 
juice,  and  for  the  purpose  of  neutralizing  the  superabundant 
acid,  a quantity  of  Bristol  white  lime,  in  powder, or  in  solution, 
is  stirred  into  it,  and  in  the  proportions  and  manner  of  effecting 
this,  according  to  the  state  of  the  liqnor,  consists  one  of  the 
principal  difficulties  in  sugnr  making.  In  this  first  process  of 
clarification  the  liquor  is  not  suffered  to  boil,  bnt  is  allowed  to 
do  so  when  drawn  off  clear  into  the  next  pan,  which  is  called 
the  evaporating  copper  ; here  the  ebullition  is  continued  (and  tbe 
froth  or  scum  removed  by  skimmers  as  it  rises)  until  it  becomes 
of  such  a consistence,  as  to  be  reduced  in  quantity  very  consi- 
derably, so  that  it  may  be  contained  in  a much  smaller  copper, 
into  which  it  is  next  ladled.  The  liquor  is  now  blight,  and  of 
the  colour  of  Madeira  wine.  In  this  state,  and  of  a certain  consist- 
ency, it  undergoes  a farther  evaporation  in  the  vessel  called  the 
teach,  until  it  is  so  far  condonsed  as  to  he  capable  of  granulat- 
ing when  cool.  Tho  next  operation  is  that  of  striking,  which 
consists  io  ladling  tbe  thick  liquor  into  the  cooler. 

The  cooler  (of  which  there  are  usually  six,  is  a shallow  wooden 
II  Q 
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v estcl  about  eleven  inches  deep,  sc-ven  feet  in  length,  and  | 
from  lire  to  six  feet  wide,  and  is  capable  of  holding  a hogshead  | 
of  sugar.  Here  the  sugar  grains,  as  it  is  called;  t.  e.  it  runs 
into  a coarse  irregular  mass  of  imperfect  crystals,  separating 
Itself  from  the  molasses.  From  the  cooler  it  is  taken  to  the 
curing-house. 

The  caring  house  Is  a large  airy  building,  provided  with  a 
capacious  molasses  cistern,  the  sides  of  which  are  sloped,  and 
lined  with  terras  or  boards.  A frame  of  massive  joist  work 
without  boarding  is  placed  over  this  cistern;  and  empty  hogs- 
heads without  headings  are  ranged  on  the  joists  of  this  frame. 
Eight  or  ten  holes  are  bored  in  the  bottoms  of  these  hogsheads, 
and  through  each  of  the  holes,  the  stalk  of  a plantain  leaf  is 
thrust,  six  or  eight  inches  below  the  joists,  and  long  enough  to 
stand  upright  above  the  top  of  the  hogsheads.  Into  these 
hogsheads  the  mass  from  the  coolers  is  put,  which  is  called 
potting  i and  the  molasses  drains  through  the  spongy  stalks  of 
the  plantain  leaves,  and  drops  into  the  cistern  beneath;  from 
whence  it  is  occasionally  taken  for  the  making  of  rum  by  distil- 
lation. In  the  space  of  three  weeks  the  sugar  becomes  tole- 
rably dry  and  fair;  it  is  then  said  to  be  cured,  and  the  process 
finished.  Sugar  thus  obtained,  is  called  the  muscovado,  and  is 
the  raw  material  whence  the  British  sugar  bakers  make  their 
loaf  or  refined  lump  sugar. 

Several  methods  of  clarifying  have  been  adopted,  and  nrc 
still  in  use;  that,  however,  invented  by  Mr,  Smith,  and  for 
w liich  he  obtained  a patent,  is  entitled  to  n decided  preference. 
The  burning  of  the  cane  trash  had  been  found  injurious  to  tho 
molasses,  hut  his  steam  apparatus,  represented  in  the  engrav- 
ing, completely  remedies  this  defect. 

Reference  to  the  Engraving.-^- <i,  is  the  finishing  pan,  or  teach,  1, 
the  evaporating  copper,  e,  the  clarifier ; this  last  is  gently  heated 
by  the  flue  f from  the  distant  fires,  a and  h arc  heated  by  the 
same  fire,  throngh  the  medium  of  two  separate  steam  boilers, 
<td  and  re  shews  the  depth  of  water  they  contain  ; g is  the  fire- 
door,  h the  ashpit,  i the  Tred-pipe  for  supphing  water  when  ne- 
cessary, one  of  which  is  employed  to  each  steam  boiler,  h k 
are  safety  valves  for  regulating  the.  nressurc  of  the  steam,  i*  the 
chimney.  Cocks  are  fixed  to  each  of  the  boilers  for  drawing 
off  the  water  and  the  steam,  which  tannot  be  shewn  in  the  sec- 


tional view.  We  shall  now  conclude  by  quoting  some  of  the 
observations  of  the  patentee  on  the.  subject.  The  bottom  of  the 
boilers  is  flat,  and  the  space*  between  them  and  the  bottom  of 
the  sugar-pan  forms  the  boiler,  which  need  not  exceed  a foot  in 
depth  for  the  latgext  apparatus.  If  the  pans  project  beyond  the 
boilers,  it  will  be  found  advantageous ; for  the  sides  being  cooler 
than  the  other  parts,  the  fluid  is  prevented  from  boiling  over, 
and  the  scum,  as  it  form*,  is  thrown  on  the  sides,  and  collected 
with  gieater  facility.  'The  steam  being  applied  to  every  part 
of  the  bottom  of  the  pan,  communicates  its  beat  to  the  liquor 
therein,  and  being  thereby  condensed,  descend*  in  drops  of  wa- 
ter to  the  bottom  of  the  boiler,  and  is  again  raised  into  steam 
by  the  heat  of  the  fire  underneath,  so  that  the  operation  conti- 
nually goes  on,  of  generating  and  condensing  in  the  same  vessel, 
(has  dispensing  with  force  pomps  and  complicated  feed  pipes  ; 
however  unequally  the  fire  may  act  on  the  boiler,  the  effect  on 
the  bottom  of  the  sngar  pan  is  perfectly  equalized  by  the 
intervening  stratum  of  steam,  an  advantage  peculiar  to  this 
apparatus.  The  steam  boiler  and  sugar  pan  are  made  of  thin 
copper,  or  iron ; and  to  give  sufficient  strength  to  large  sur- 


faces, they  arc  united  by  riveted  bolts  at  short  and  etjual 
distances,  thus  enabling  thin  metal  to  resist  any  required 
pressure  of  steam* 

Sugar,  Rejintng  of,  is  the  art  of  purify  ing  sugar,  and  of  giving 
a superior  degree  of  whiteness  and  solidity.  The  excellence  of 
muscovado  sugars,  or  such  as  have  not  been  refined  by  the 
planter,  but  are  sent  home  in  the  most  crude  state,  consists  in 
their  whiteness,  dryness  or  freencss,  cleanness  and  sharpness, 
or  strength.  The  judicious  refiner  decides  upon  these  several 
qualities  by  the  eye,  the  touch,  and  the  taste.  The  first  opera- 
tion in  the  process  of  refining  is  that  of  cle«ri»g  the  pons;  pre- 
viously to  which  they  are  charged,  bv  throwing  about  six 
quarts  of  fresh  bullock's  blood  (oalled  spice)  into  each  pan,  and 
filling  it  with  lime-water  to  about  half  the  height  from  the  bot- 
tom to  the  part  in  which  the  brace  is  fixed  ; and  when  these  are 
well  stirred  together,  the  pan  is  filled  to  the  brim  with  raw 
sugar.  This  mass,  with  a moderate  fire,  will,  in  about  two 
hours,  be  brought  to  the  verge  of  boiling  beat;  but  it  should 
not  he  allowed  actually  to  boil ; and  in  Ibis  time  the  earthy 
particles  of  the  sugar,  and  other  adventitious  impurities,  will 
be  separated  from  it  by  the  effect  of  the  heat,  and  tbc  cleansing 
quality  of  the  spice,  and  thrown  up  to  the  surface.  About  two 
quarts  of  spice  are  added  to  each  pan,  within  the  first  hour 
after  the  fires  are  lighted.  The  scum  thus  produced,  which  is 
usually  from  four  to  ten  inches  thick,  is  fit  to  be  taken  off,  when 
the  surface  appears  black  and  dry,  and  not  greasy  ; and  it  is 
gently  removed  with  a broad  skimmer  into  a portable  tub,  and 
conveyed  into  the  scum-cistern.  Having  done  Ibis,  the  pan- 
mnn  stirs  together  a ladlcful  of  spice,  (r.yr.  about  a quart,)  and 
a quantity  of  lime  water  (c.  yr.  one  or  tw  o gallons,  as  the  case 
may  require);  and  uours  this  mixture  into  each  pan.  When 
the  sugar  is  again  brought  to  a scalding  heat,  it  throws  up  a 
second  scum,  not  so  foul  os  the  first,  which  is  removed  as 
before.  He  then  adds  a fresh  quantity  of  spice,  but  less  than 
Ihe  former,  and  repeats  this  operation  till  the  sugar  casts  up  a 
clean  milky  froth,  which  indicates  that  the  impurity  is  wholly 
extracted.  The  liquor  is  bIso  sometimes  examined  with  a bright 
silver  or  metal  spoon,  that  any  remaining  foulness  may  be  dis- 
covered. In  tbc  making  of  double  loaves,  powder  loaves,  or 
very  fine  single  loaves,  it  is  a«ual  to  heighten  the  natural  colour 
of  the  sugar  by  the  addition  of  a little  blue.  Fot  this  purpose, 
when  (be  pans  are  almost  clear,  the  quantity  of  about  six 
pennyweights  troy  of  the  finest  indigo,  finely  powdered,  and 
filtered  through  a piece  of  wool  cn  or  blanketing  in  a bason  of 
fresh  water,  and  well  stirred  together  in  a bason,  is  thrown  into 
each  pan.  The  sugar  being  once  raised  in  the  pan  after  this 
infusion,  the  grosser  particles  of  the  colour  are  taken  off  in 
the  last  scum,  and  the  remainder  is  incorporated  with  the  sugar 
in  the  pan. 

The  panman  hating  brought  the  sngar  to  the  cleanest  state, 
prepares  to  skip  it  off,  or  to  shift  it  from  one  vessel  to  another; 
this  is  done  by  means  of  a wooden  gutter  laid  along  the  parts, 
and  opening  into  the  clarifying  cistern.  Over  this  cistern  upon 
large  iron  bars  is  fixed  an  oblong  basket,  about  sixteen  inches 
deep,  in  whioh  a large  thick  blanket  is  fastened  : and  through 
this  blanket  and  basket  the  sugar  liquid  passes  out  of  Ihe  gai- 
ter; and  to  the  mass  a quantity  of  syrup  is  usually  added. 
Having  measured  the  quantity  of  liquid  in  the  cislero  with  a 
rod  graduated  by  inches,  the  panman  pumps  back  into  the 
pans  cither  the  sixth  or  ninth  part  of  the  whole,  ns  he  is  direct- 
ed by  the  supervisor  or  boiler ; and  the  pans  are  all  supplied 
together  by  means  of  a trough.  When  this  is  done,  the  fire  rx 
stirred  up  to  a considerable  degree  of  fierceness  ; and  then  com- 
mences a new  operation,  rir.  evaporation.  In  this  part  of  the 
process  (the  day's  work  being  divided  into  three  fillings),  the 
pnnmau  pumps  into  the  pan  one-nioth  pari  of  the  quantity  in 
tbe  cistern,  which  in  a few-  seconds  begins  to  boil,  and  most  be 
continued  in  a boiling  slate,  but  not  with  too  intense  a fire;  and 
to  prevent  the  sugar  from  boiling  up  to  the  surface  of  the  pan. 
or  from  boiling  over,  he  oasts  a small  quantity  (vis.  a piece  as 
large  as  a nutmeg  or  walnut,  as  the  case  may  require)  of  butter 
or  grease  into  the  boiling  liquor.  Here  it  ia  to  be  observed  that 
sugar  should  boil  low  in  the  pan,  and  yet  not  too  flat  like  water, 
for  by  rising  hollow  from  the  bottom,  the  necessary  evaporation 
is  retarded,  and  the  sugar  is  exposed  to  the  action  of  tbe  firu 
for  a longer  time  than  it  ought  to  be.  Io  a apace  of  time  frotu 
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twelve  to  thirty  minutes,  the  evaporation  will  have  produced  its 
effect,  and  the  sugar  acquired  the  requisite  degree  of  viscous* 
ness.  This  state  will  be  indicated  by  various  circumstances ; 
as  tho  bubbles  dragging  heavily  over  the  surface  of  the  boiling 
mass,  aud  by  the  clammy  liauid  falling  in  ropes  from  the  proof- 
stick  : but  principally  by  that  test  which  is  called  the  proof. 
For  this  purpose  the  boiler  draws  the  stick  out  of  the  boiling 
liquid  with  Lis  right  hand,  and  placing  his  left  thumb  upon  the 
sugar,  draws  it  across  the  stick,  carrying  away  upon  the  end  of 
his  thumb  as  much  of  tho  sugar  as  will  hang  upon  it ; he  then, 
by  means  of  a candle  placed  in  a black  box  called  the  proof- 
box,  and  by  repeated  trials  (drawing  the  sugar  to  a thread  be- 
tween bis  thumb  and  forc-fingcr)  determines  when  tbc  evapora- 
tion is  complete;  and  when  this  is  decided,  the  fire  is  smotber- 
cd,  and  nearly  quenched.  The  hot  sugar  liquor  is  then  removed 
by  means  of  basons  out  of  the  pans  into  coolers,  two  or  three 
gallons  boing  left  in  each  pan,  to  prevent  the  bottom  from  being 
scorched;  and  tbe  pans  are  again  supplied  with  a quantity  of 
iiqnur  for  the  next  evaporation.  The  liquor  in  the  coolers  is 
gently  stirred,  to  prevent  a crust  from  forming  on  its  surface. 

Tbe  next  operation  in  refining  is  conducted  in  that  part  of  the 
ground-floor  of  a sugar  house,  which  is  denominated  the  fill- 
house , because  all  the  upper  floors  of  the  house  are  to  be  filled 
from  this  ; and  this  operation  consists  in  filling  the  moulds  with 
the  three  skippings  contained  in  the  coolers.  The  moulds,  in 
the  form  of  inverted  cones,  previously  prepared  by  soaking  and 
washing  them,  and  stopping  their  apertures  with  wet  linen  rags, 
are  placed  side  by  side,  and  in  rows  two  or  three  deep  ; their 
number  is  to  suffice  for  the  quantity  of  liquor  in  the  coolers, 
w hich  is  estimated  by  the  number  of  basons  which  wcio  skip- 
ped off  from  the  pans  ; and  they  arc  propped  up  by  other 
moulds  (commonly  such  as  arc  broken)  placed  with  tho  broad 
end  downwards,  in  front  of  the  outward  rank,  by  way  of  abut- 
ment; these  are  called  stayers.  The  sugar  being  previously- 
stirred  iu  the  coolers  in  order  thoroughly  to  mix,  each  skip, 
ping  is  ladled  out  of  the  coolers  iu  succession,  and  uot  all  at 
once,  (unless  the  fillings  are  small,  in  loaves,  aud  always  in 
lumps,)  into  basons  conveniently  situated  ; and  these  arc  car- 
ried into  the  fid  house,  w here  as  much  of  the  sugar  is  poured 
into  each  mould  as  will  fill  about  one  third  of  its  capacity;  the 
same  quantity  is  again  poured  into  caeh  ; aud  at  the  third  time 
they  are  filled  to  the  brim. 

The  moulds  bciug  filled,  the  next  operation,  which  is  that  of 
stirring  the  sugar  in  them,  is  called  hauling,  and  is  designed  to 
prevent  an  adhesion  to  the  mould,  and  to  lay  the  grain  of  the 
mass  even  and  regular  through  all  its  parts.  In  ibis  business 
each  man  takes  a tool  made  of  wainscot,  called  a knife,  and 
in  size  proportioned  to  that  of  the  mould  to  be  stirred  ; with 
this  tool,  keeping  bis  band  over  tho  centre  of  tbc  mould,  be 
scrapes  the  sugar  from  its  sides  by  successive  strokes  down- 
wards, carried  all  round  ; and  when  two  revolutions  arc  per- 
formed, the  sugar  is  allowed  to  rest  some  minutes,  until  it  has 
acquired  some  firmness.  Tho  moulds  being  stirred  round  three 
or  four  times,  accordiog  to  tbc  direction  of  the  boiler,  arc  no 
more  disturbed  till  they  arc  pulled  up.— The  process  already 
described  relates  to  sugar  once  refined , called  single  loaves: 
double  loaves  are  usually  cleared  with  the  whites  of  eggs 
instead  of  spice,  (two  hundred  of  which  are  necessary  to  each 
pan.)  and  w ith  fresh  water  instead  of  lime  water.  With  respect 
to  the  proof,  one  rule  only  can  be  laid  down.  vis.  the  sugar  must 
be  boiled  higher  as  the  moulds  which  contain  it  are  enlarged. 

St’osH  of  Hoses , is  white  sugar  clarified,  and  boiled  into  tbc 
consistence  of  rose  water.  Wlivu  thus  prepared,  it  is  formed  into 
small  lozenges,  and  sometimes  into  grains  about  the  size  of 
peas,  by  keeping  it  stirred  until  cold  and  dry.  It  is  thought 
serviceable  to  soften  aud  allay  acrimonies,  &c.  of  the  breast. 

St:uAit  Spirit.  This  is  a name  given  by  distillers  to  a spirit 
made  in  England,  Holland,  and  many  other  places,  from  the 
scum,  w ashings,  dross,  and  waste  of  a sugar-refining  house.  It 
Is  prepared  iu  the  same  manner  with  that  from  malt  and  molas- 
ses. and  is  frequently  used  to  adulterate  brandy,  rum,  6tc. 

SUGAR  of  Lead.  Acetate  of  lead. 

SUICIDE,  voluntary  self-murder;  the  definitions  of  which, 
under  all  the  circumstances  that  may  oceur,  their  various  con- 
nexions and  consequences,  involve  many  carious,  paradoxical, 
and  perplexing  questions. 


SUIT,  in  Law,  is  used  i a different  senses,  as,  1.  Suit  per- 
sona). 2.  Suit  of  court,  or  suit  service,  is  an  attendance 
that  tenants  owe  to  the  court  of  their  lord.  3.  Suit  covenant, 
is  where  the  ancestor  hath  covenanted  with  another  to  sue 
to  his  court.  4.  Suit  custom,  when  a man  and  his  ancestors 
have  been  seized,  time  out  of  mind,  of  his  suit.  6.  Suit  real, 
or  regal,  when  men  come  to  tbe  sheriff's  torn  orleet.  0.  Suit 
signifies  the  following  one  in  chase,  as  fresh  suit.  7.  It  signifies 
a petition  made  to  the  king  or  any  great  person. 

SUKOTYRO,  a genus  of  quadrupeds,  of  the  order  bruta ; 
generic  chaiactcr,  born  on  each  side  near  the  eyes. 

SULPHATES.  Definite  compounds  of  sulphuric  acid  with 
the  salifiable  bases. 

SU  LPHITES.  Definite  compounds  of  sulphurous  adds  with 
their  bases. 

SULPHUR,  is  a well-known  substance,  sold  in  the  form  of 
a powder,  or  in  solid  pieces,  when  it  is  called  brimstone.  It  is 
found  in  the  neighbourhood  of  volcanoes  : in  the  tract  of 
land  between  Naples  and  the  ancient  Unia*.  called  Soifatcrra, 
the  smoking  plains,  tbe  remnant  of  a half-extinguished  volcano, 
it  it  found  in  great  abundance.  Sulphur  is  brought  in  large 
quantities  to  this  country  from  Mount  Etna  iu  Sicily,  but  is  to 
lie  found  in  greater  or  less  quantities  near  all  volcanoes,  of 
which  the  number  throughout  tbe  w orld  is  very  great.  Sulphur 
is  often  found  in  coal  mines,  and  indeed  tbc  common  coal  in 
our  fires  more  or  less  contains  this  mineral.  It  is  often  found 
combined  with  iron,  copper,  and  other  metals,  when  it  is  called 
pyrites. 

SULPHURBTS,  arc  combinations  of  alkalies,  earths,  or 
metals,  with  sulphur ; hence  a substance  is  said  to  be  “ sulphu- 
retted," when  it  is  combined  with  sulphur. 

SULPHURIC  ACID,  is  generally  procured  by  burning  a 
mixture  of  sulphur  and  nitre  in  chambers  lined  with  lead. 
Sulphuric  acid  is  a liquid  somewhat  of  an  oily  consistence, 
transparent  and  colourless  as  water,  without  any  smell,  and 
of  a very  strong  acid  taste.  When  applied  to  nnimul  or 
vegetable  substances,  it  very  soon  destroys  their  texture. 
— Sulphuric  aeid  may  be  procured  by  tbc  following  process : 
put  into  a glass  retort  two  parts  of  sulphuric  acid  and  one  part 
of  mercury,  aud  apply  the  heat  of  a lamp;  the  mixture  effer- 
vesces, and  a gas  issues  from  the  beak  of  the  retort,  aud  may 
be  received  in  glass  jars  filled  with  mercury,  aud  standing  in  a 
mercurial  trough.  This  gas  is  sulphuric  acid. 

SUM.  in  Mathematics,  signifies  the  quantity  that  arises  from 
the  addition  of  two  or  more  magnitudes,  numbers,  or  quantities 
together. 

SUMACH.  Common  sumach  (rhus  coriaria)  is  a shrub  that 
grows  naturally  in  Syria,  Palestine,  Spain,  and  Portugal.  In 
the  two  last  it  is  cultivated  with  great  care.  Its  shoois  are  cut 
down  every  year  quite  to  the  root,  and  after  being  dried,  they 
are  reduced  to  a powder  by  a mill,  and  thus  prepared  for  tbe 
purpose  of  dyeing  and  tanning. 

SUMMONS,  io  Law,  tbe  citing  or  calling  a person  into  any 
court,  to  answer  a complaint,  or  to  give  evidence  in  cases  (hat 
may  require  his  testimony. 

SUN.  See  Astronomy. 

SUNDAY,  the  first  day  of  the  week,  and  thus  called  by  our 
idolatrous  ancestors,  because  on  this  day  the  sun  was  worship- 
ped. It  is  now  more  properly  called  the  Lord's  day,  as  comme- 
morating the  resurrection  of  our  Lord  ; or  Sabbath  Day,  being 
substituted  under  tho  gospel  dispensation  for  the  sevcolh  daj 
that  was  held  sacred  under  the  law. 

SUPERCARGO,  a person  employed  by  merchants  to  go  a 
voyage,  aud  oversee  their  cargo  or  lading,  and  dispose  of  it  to 
the  best  advantage. 

SUPERFICIES,  in  Geometry,  magnitude  considered  as  hav- 
ing two  dimensions,  or  an  extension  in  length  and  breadth,  hut 
as  bring  destitute  of  thickness  or  depth. 

SUPERFINE,  in  the  Manufactories,  a word  used  to  express 
the  superlative  fineness  of  a stuff.  The  term  applies  both  to 
the  materials  and  texture.  Among  gold  and  silver  wire  draw- 
ers, that  is  said  to  be  superfiue  which  is  reduced  to  a bair-like 
size. 

SUPERLATIVE,  in  Grammar,  an  inflexion  of  an  adjective, 
denoting  the  highest  or  lowest  degree  of  tbe  quality  tbe  word 
was  intended  to  exprc&s.  In  English,  the  superlative  is  gene- 
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rally  formed  by  Ibe  addition  of  eat,  as  wise*!,  poorer*,  blacker*, 
&c.  When  the  word  has  more  than  two  syllables  in  its  positive 
state,  the  sopcrlalive  is  expressed  by  the  prefixing  of  most,  as 
most  honourable,  most  tremendous. 

SUPERNUMERARY,  something  over  and  above  a Axed 
number.  In  several  of  the  offices  are  supernumerary  clerks, 
to  be  ready  oo  extraordinary  occasions.  There  are  also  super, 
norocrary  surveyors  of  the  excise,  to  be  ready  to  supply  vacan- 
cies when  they  fall ; these  have  but  half-pay. 

SUPERSEDEAS,  a writ  that  lies  in  a great  many  cases,  and 
signifies,  in  general,  a command  to  stay  proceedings,  on  good 
cause  shewn,  whichougbtothcrwisc  to  proceed.  By  a supersedeas, 
the  doing  of  a thing  w hich  might  otherwise  have  been  lawfully 
done,  is  prevented;  or,  a thing  that  has  been  done,  is,  notwith- 
standing it  was  done  in  a due  course  of  law,  thereby  made  void. 
A supersedeas  is  cither  expressed  or  implied  t an  express 
supersedeas  is  sometimes  by  writ,  sometimes  without  writ; 
where  it  is  by  writ,  some  person  to  whom  the  writ  is  directed, 
is  thereby  commanded  to  forbear  the  doing  something  therein 
mentioned;  or  if  the  thing  has  been  already  done,  to  revoke,  aj 
that  can  be  done,  the  act.  A person  can  be  superseded  out  of 
prison,  when,  by  the  practice  of  the  court,  the  plaintiff  has 
omitted  to  proceed  in  due  time  against  him. 

SUPPLEMENT  or  as  Arc,  in  Geometry,  is  the  number  of 
degrees  that  it  wants  of  being  an  entire  semicircle : as  comple- 
ment signifies  what  an  arc  wants  of  being  a ouadrant.  In 
Literature,  supplement  is  an  appendage  to  a book,  which  sup- 
plies what  was  deficient  in  it. 

SUPPL1CAVIT,  in  Law,  a writ  issuing  out  of  the  court  of 
King's  Bench,  or  Chancery,  for  taking  surety  of  the  peace, 
when  one  is  in  danger  of  being  hurt  in  his  body  by  another. 

SUPPORTERS,  in  Heraldry,  figures  standing  on  the  scroll, 
and  placed  by  the  side  of  the  escutcheon,  and  seeming  to  sup- 
port or  hold  up  the  same.  They  are  sometimes  homan  figures, 
and  at  other  times  animals,  and  creatures  of  the  imagination. 

SUPPURATION,  in  Surgery,  denotes  the  process  by  which 
purulent  matter  is  formed  in  cases  of  abscesses,  ulcers,  6tc. 

SUPPURATIVES,  are  medicines  that  ripen  and  promote 
suppuration. 

SUPREMACY,  In  English  polity,  is  the  sovereignty  of  the 
king  over  the  church  as  well  as  the  state  of  which  he  is  the 
established  head.  Among  the  Roman  Catholics,  this  supremacy 
in  all  ecclesiastical  matters  is  lodged  in  the  pope. 

SURA,  the  name  of  a liquor  in  the  East  Indies,  made  of  the 
juice  that  is  extracted  from  the  cocoa-tree.  It  is,  however, 
not  held  in  very  high  estimation. 

SURCINGLE,  a girdle  with  which  the  clergy  of  the  church 
tie  their  cassocks.  It  is  also  a girth  that  comes  over  the  sad- 
die.  and  binds  it  firmly  to  the  horse. 

SURD,  in  Arithmetic  ami  Algebra,  denotes  any  number  or 
quantity  that  is  incommensurable  to  unity,  otherwise  called  an 
irrational  number  or  quantity. 

SURETY,  in  Law,  generally  signifies  the  same  witb  bail. 

Surety  of  the  Peace , A justice  of  the  peace  may,  according 
to  his  discretion,  bind  all  those  to  keep  the  peace,  who  in  his 
presence  shall  make  any  affray,  or  shall  threaten  to  kill  or  beat 
any  person,  or  shall  contend  together  in  hot  words ; and  all 
those  who  shall  go  about  with  unlawful  weapons  or  attendance 
to  tho  terror  of  the  people ; and  all  such  person  as  shall  bo 
known  by  him  to  be  common  barrators ; and  all  who  shall  be 
brought  before  bim  by  a constable  for  a breach  of  the  peace  in 
the  presence  of  such  constable  ; and  all  such  persons,  who  hav- 
ing been  before  bound  to  keep  the  peace,  shall  be  convicted  of 
having  forfeited  tbeir  recognizance.  Lamb.  77. 

Surety  of  the  good  behaviour,  includes  the  peace,  and  he  that 
is  bound  to  the  good  behaviour,  is  therein  also  bound  to  the 
peace ; and  yet  a man  may  be  compelled  to  find  securities  for 
the  good  behaviour  and  the  peace. 

SURF,  the  swell  of  the  sea,  which  breaks  upon  the  shore,  or 
any  rock  lying  near  the  surface,  which  renders  such  places 
dangerous. 

SURFEIT,  an  indisposition  occasioned  by  eating  or  drink- 
ing to  excess,  or  overcharging  tho  stomach.  It  is  usually 
attended  with  eruptions,  and  sometimes  with  fever 

SURGERY,  is  the  art  of  curing  or  alleviating  diseases  by 
local  and  external  applications,  manual  or  instrumental.  Asa 


science,  it  may  be  defioed,  that  department  of  maladies  thus 
susceptible  of  alleviation  or  cure. 

SURNAME,  a name  added  to  the  proper  or  baptismal  name, 
to  denominate  the  person  of  such  a family.  These  hereditary 
names  were  first  introduced  by  the  Romans,  on  account  of  their 
league  with  the  Sabines. 

SURPLICE,  the  habit  of  the  officiating  clergy  in  the  church 
of  England. 

SUR-REBUTTBR,  a second  rebatter. 

SUR  REJOINDER  As  a rejoinder  is  the  defendant's  an- 
swer to  the  replication  of  the  plaintiff,  so  a sar-rejuindcr  is  the 
plaintiff's  answer  to  the  defendant’s  rejoinder. 

SURRENDER,  a deed  or  instrument  testifying  that  the  par. 
ticular  tenant  of  lauds  or  tenements  for  life  or  years,  docs  suffi- 
ciently consent  and  agree,  that  he  who  has  the  next  or  imme- 
diate remainder  or  reversion  thereof,  shall  also  have  the  present 
estate  of  the  same  in  possession  ; and  that  he  yields  and  gives 
up  the  same  to  him  ; for  every  surrenderer  ought  forthwith  to 
give  possession  of  the  things  surrendered. 

SURROGATE,  one  who  is  sobstituted  or  appointed  in  the 
room  of  another;  as  the  bishop  or  chancellor’s  surrogate. 

8UKSOLID,  in  Arithmetic,  the  fifth  power  of  a number,  or 
the  fourth  multiplication  of  any  number  considered  as  a root. 

SURVEY,  io  Law,  the  ascertaining  of  the  boundaries  and 
royalties  of  a manor,  or  estate  in  lands,  and  also  of  the  tenure 
of  the  respective  tenants,  and  the  rent  and  value  of  tbe  estate. 

SURVEYORS  of  the  Navt,  two  officers  who  sit  at  the 
navy  hoard,  being  invested  with  tbe  charge  of  building  and 
repairing  his  majesty’s  ships  at  tbe  different  dock-yards  of  the 
kingdom ; for  which  purpose  they  are  trained  to  the  theory  oud 
practice  of  ship  building. 

SURVIVOR,  in  Law,  signifies  the  longer  liver  of  two  joint 
tenants,  or  any  two  persons  joined  in  the  right  of  any  thing. 

SURVIVORSHIP.  Payments  which  are  not  to  be  made 
till  some  future  period,  arc  termed  reversions,  to  distinguish 
them  from  immediate  payments.  These  being  founded  on  con- 
tingencies, form  a most  intricate  subject  of  calculation.  Survi- 
vorship belongs  only  to  those  who  survive  other  individuals,  on 
the  probable  extent  of  whose  lives  the  calculations  are  made, 
and  the  probable  longevity  of  theirs  who  survive. 

SUS.  the  Hog,  in  Natural  History,  a genus  of  mammalia,  of 
the  order  bellaie.  These  animals  are  allied  by  their  teeth  to 
the  carnivorous  quadrupeds,  and  by  their  cloven  feet  to  tbe 
ruminating  ones.  They  feed  almost  indifferently  upon  animal 
and  vegetable  substaoces,  devouring  witb  avidity  what  is 
most  nauseous  and  disgusting.  They  use  their  snout  io  dig- 
ging up  the  ground  in  quest  of  roots,  arc  fond  of  rolling  and 
wallowing  in  mud,  and  distinguished  by  extreme  fecundity. 
There  are  six  species,  of  which  tbe  following  is  the  most  Im- 
portant.— Tbe  common  bog.  All  the  varieties  of  this  animal 
originate  in  the  wild  boar,  which  is  found  in  most  of  the 
temperate  regions  of  Europe  and  Asia.  It  is  smaller  than  the 
domesticated  animal,  and  uniformly  of  a dark  gray  colour,  ap- 
proaching to  black.  It  is  armed  witb  formidable  tusks,  some- 
times tea  inches,  or  even  more,  in  length ; those  in  the  under 
jaw  curving  inwards,  and  capable,  from  their  size,  strength,  and 
sharpness,  of  inflicting  the  most  dreadful  wounds.  Before 
these  animals  attain  their  third  year,  they  are  gregarious,  and, 
particularly  when  danger  is  at  hand,  they  muster  in  numerous 
parties,  and  with  great  promptitude,  at  the  signal  of  alarm. 
Uniting  thus,  they  present  so  formidable  an  array,  as  speedily 
to  disperse  the  enemy  ; few  creatures,  or  none,  (faring  to  com- 
mence an  attack  against  such  a combination  of  strength  and 
valour  as  they  exhibit.  When  the  wild  boar  is  complete  in 
growth,  be  depends  upon  his  solitary  exertions  for  his  protection, 
is  seldom  seen  in  society,  ranging  the  forests  alone ; rarely 
commencing  an  attack,  as  Ids  food  consists  almost  solely  of 
roots  and  vegetables,  but  repelling  one  with  all  the  fierceness  of 
courage,  and  all  tbe  resentment  of  retaliation. — The  baby- 
roussa,  is  remarkable  for  the  form  and  situation  of  the  upper 
tusks,  which  are  placed  externally,  and  turn  upwards  in  a 
curve  towards  the  forehead.  It  abounds  in  the  Indian  islands, 
lives  solely  on  vegetables,  and  rests  itself,  in  sleep,  by  hooking 
its  upper  tnsks  round  the  branch  of  a tree.  It  can  swim  with 
rapidity,  and  is  valued  for  food. — The  Mexican  hog,  or  pecan, 
is  tbe  only  animal  of  the  genus  native  of  America,  where  it  is 
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gregarious,  fierce,  and  dangerous,  and  is  occasionally  seen  in 
herds  of  several  hundreds.  It  feeds  on  fruits  and  roots,  and 
also  on  serpents,  lizards,  and  toads,  and  will  attack  and  devour 
the  rattlesnake,  we  are  told,  without  the  slightest  injury. 

SUSPENSION,  or  Points  or  Suspension,  in  Mechanics, 
are  those  points  in  the  axis  or  beam  of  a balance,  wherein  the 
weights  are  applied,  or  from  which  they  are  suspended. 

Suspension  of  Arms,  in  War,  a short  truce  agreed  on  by  both 
armies,  in  order  to  bury  their  dead,  wait  for  fresh  Instructions, 
or  the  like. 

SUTTEE,  the  self-immolation  of  a widow  on  the  funeral 
pile  of  her  deceased  husband.  This  horrid  practice  still  prevails 
in  many  parts  of  India,  even  in  those  that  are  under  the  imme- 
diate government  of  the  English. 

SWAB,  a sort  of  mop,  formed  of  a large  bunch  of  old  rope- 
yarns,  and  used  to  clean  the  decks  and  cabins  of  a ship.  Hand- 
Swab,  a smaller  kind,  used  for  wiping  dry  the  stern-sheets  of  a 
boat,  washinz  of  plates  and  dishes,  &c. 

SWABBER,  a mao  appointed  to  use  the  swabs  in  drying  up 
the  decks,  lie  is  sometimes  called  ship's  swabber,  but  more 
commonly  captain’s  swabber. 

SWALLOW.  See  fit  run  no. 

SWAN,  in  Ornithology,  a species  of  the  anas  or  duck  kind, 
of  which  there  are  two  sorts,  the  wild  and  tho  lame.  The  tame 
swan  is  the  largest  of  the  English  birds. 

SWARD,  in  Agriculture,  the  green  or  grassy  surface  of  the 
ground. 

SWARD-CUTTER,  a kind  of  plough  invented  by  Mr.  Sandi- 
land,  for  the  purpose  of  preparing  old  grass  grounds  for  future 
purposes.  This  instrument  is  described  at  large  in  tbe  sixth 
volume  of  tbe  Bath  papers. 

SWARM.  Sea  Bees. 

SWATH,  a term  denoting  tbe  ridge  or  line  of  newly  mown 
grass  or  corn,  as  laid  by  the  mowers. 

SwATH'/fa/A,  is  tbe  ridge  of  a stubble  laid  between  two 
swaths  in  mowing. 

SWEARING,  an  offence  punishable  by  several  statutes; 
thus,  stat.  6 and  7 Will.  III.  rap.  II.  ordains,  that  if  any  per. 
son  shall  profanely  swear,  if  he  is  a labourer,  servant,  or  com- 
mon soldier,  he  shall  forfeit  1#.  to  the  poor,  for  the  Grsl  offence, 
2s.  for  the  second,  See. ; and  any  person  not  a servant,  &c. 
forfeit  2i.  for  the  first  offence,  is.  for  the  second,  (is.  for  the  third, 
See.  to  he  levied  by  distress  of  goods. 

SWEAT,  a sensible  moisture  issuing  through  the  pores  of 
men  or  animals,  occasioned  by  too  much  heat,  exercise,  or  weak- 
ness. or  through  tbe  action  of  medicines  called  sudorific*. 

SWEAT!!.  See  Swath. 

SWEATINGHOUSE.  The  natives  of  North  America,  when 
we  first  settled  among  them,  had  a great  many  houses  to  sweat 
in,  it  being  their  general  remedy  for  diseases,  of  whatever  kind  ; 
but  at  present  they  are  less  used  among  them.  The  cave,  or 
sweating  house,  is  usually  eight  feet  in  diameter,  and  four  feet 
high,  the  roof  being  supported  by  slicks  or  boards.  They  usually 
dig  these  caves  in  tho  side  of  a bill,  and  as  near  as  can  be  to 
some  river  or  pond.  The  entrance  Into  tbe  cave  is  small, 
and  when  any  person  is  sweating  in  it,  the  door  is  covered 
with  a blanket  or  skiD.  Near  the  cave  they  usually  make  a 
large  fire,  and  heat  in  this  a quantity  of  stones,  perhaps  five 
hundred  weight;  these  they  roll  up  into  the  cave,  and  pile 
up  in  a heap  in  the  middle.  When  this  is  done,  tbe  Indiana  go 
in  naked,  as  many  as  please,  and  sit  round  the  heap  of  stones  ; 
and  as  soon  as  they  begin  to  grow  faint,  which  is  usually  in  a 
quarter  of  an  hour,  they  come  out  and  plunge  themselves  all 
over  in  tbe  water,  remaining  in  it  a minute  or  two  ; and  repeat- 
ing this  a second  time,  they  dreat  themselves,  and  go  about 
their  business.  This  hasbeen  for  many  ages  used  among  them 
with  success,  in  cases  of  colds,  surfeits,  sciatieas,  and  pains 
fixed  in  their  limbs ; and  the  English  have  often  used  the  same 
means,  and  found  relief  by  it.  It  is  practised  equally  at  all 
times  of  the  year,  and  the  Indians  do  it  not  only  in  sickness, 
but  by  way  of  refreshment  after  long  journeys,  and  other  fa- 
tigues, and  to  strengthen  themselves  for  any  expeditions. 

Swrati  vo-SifAs*#/,  a malignant  disease  which  prevailed  in 
England  about  the  conclusion  of  tbe  fifteenth  and  beginning  of 
the  sixteenth  centuries,  through  which  many  thousands  died. 

H WEDENBORGIANS,  a sect  of  mystics,  so  called  from 
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the  ingenious  and  learned,  though  eccentric,  Emanuel  Sweden- 
borg, a Swedish  nobleman. 

SWEDISH  TURNIP,  the  name  of  a hard  sort  of  turnip 
originally  imported  from  Sweden,  of  which  there  are  two  sort*, 
the  yellow  and  the  white,  but  the  former  is  deemed  the  more 
valuable.  An  instrument  called  the  Skediah  Turnip  (.alter, 
for  slicing  these  roots  with  great  expedition,  may  be  had  of 
every  farming-implement  maker. 

SWEEPERS,  persons  appointed  (sometimes  by  way  of 
punishment)  to  sweep  the  decks  occasionally  with  brooms. 
Captain  Sweeper,  a man  who  has  command  over  tbe  preceding 
gang.  Sweeper  of  the  Sky,  a name  given  by  sailors  to  the 
N.  W.  winds  of  America. 

SWEEPING,  the  act  of  dragging  the  bight,  or  loose  part  of 
a small  rope,  along  the  surface  of  the  ground,  io  a harbour  or 
road,  in  order  to  hook  and  recover  some  anchor,  w reck,  or  other 
material,  sunk  at  the  bottom.  It  is  performed  by  fastening  the 
two  ends  of  the  rope  to  the  sides  of  two  boats,  abreast  of  each 
other,  at  some  distance.  To  the  middle  of  the  rope  is  sus- 
pended a weight,  to  sink  it  to  the  ground,  so  that  as  the  boats 
advance  by  rowing  ahead,  the  rope  drags  along  the  huttom,  in 
order  to  hook  any  anchor,  ko.  for  which  they  arc  searching 

SWEEPS,  large  oars  used  on  hoard  ships  of  war  In  a calm, 
cither  to  assist  the  rudder  in  turning  them  round,  nr  to  increase 
the  ship's  velocity  in  a chase.  Sweep  of  tke  Tiller,  the  circular 
frame  on  which  the  tiller  traverses,  in  large  ships. 

SWEETBRIAR,  a shrubby  plant  of  the  briar  kind,  fiequent- 
!y  cultivated  in  gardens  for  its  fragrant  and  delightful  smell. 

SWELL,  generally  denotes  a heavy  and  continued  agitation 
of  the  waves,  rolling  in  any  particular  direction.  It  is,  how- 
ever, more  particularly  applied  to  the  fluctuating  motion  of  the 
sc  a which  remains  after  a storm,  as  also  to  that  which  breaks 
on  the  sea-shore,  &c. 

8WIFTER,  a rope  used  to  confine  the  bars  of  the  capstan 
in  their  sockets,  while  the  inen  are  turning  it  round  ; for  which 
purpose  it  is  passed  through  holes  iu  tbe  extremities  of  the 
bars,  so  as  to  attach  them  firmly  to  each  other  like  the  felloes 
of  a wheel,  which  operation  is  called  swifting.  Sec  the  article 
Capstan. 

Swiftek,  is  also  a strong  rope,  sometimes  used  to  encircle  a 
boat  lengthwise,  as  well  to  strengthen  as  to  defend  her  >ides 
from  the  impression  of  other  boats  which  may  run  against  her. 
It  is  usually  fixed  about  nine  incites  below  the  bont's  gunwale 
or  upper  edge.  Swijins,  are  likewise  two  shrouds,  fixed  on 
the  starboard  ami  larboard  sides  of  the  lower  masts,  ab>vc  all 
the  other  shrouds,  as  an  additional  security  to  the  masts,  and 
arc  never  confined,  like  them,  to  the  entharping*. 

SWIMMING,  the  act  of  sustaining  the  body  in  water, and  of 
moving  in  it;  in  which  action  the  air-bladder  and  fins  of  fishes 
bear  each  a considerable  part.  So  far  as  this  exercise  applies  to 
man,  it  may  be  considered  as  highly  useful,  since  it  contributes 
to  the  development  of  the  muscular  powers,  to  the  increase  of 
strength,  and  tho  preservation  of  health.  If  wcconsider  swim- 
ming in  regard  to  cleanliness,  it  possesses  the  advantages  of  a 
cold  bath,  so  frequently  recommended  as  a most  useful  remedy 
to  cleanse,  fortify,  and  strengthen  the  body  if  we  regard  it 
as  a means  of  preservation,  we  must  acknowledge,  that  nf  all 
exercises  there  are  none  which  give  to  us  more  confidence  run! 
more  courage,  under  perilous  circumstances:  added  to  which 
is  tbe  high  gratification  we  may  procure  to  ourselves,  from  hi  iug 
the  instrument  of  snatching  a fellow  creature,  perhaps  a friend, 
from  a watery  grave.  It  must  not,  however,  be  forgotten,  that 
we  can  but  havo  little  pleasure  and  no  safety  in  the  water,  as 
indifferent  swimmers.  Experience  proves  to  us  that  more  fatal 
accidents  happen  to  those  who  swim  impcrfeclly,*lhan  to  such 
as  cannot  swim  at  all,  tbe  latter  having  no  temptation  to  expose 
themselves  to  danger. 

With  many  who  ate  unacquainted  with  the  art,  and  feci  an 
instinctivo  repugnance  to  it,  an  opinion  prevails  that  the  danger 
is  too  great  to  be  encountered,  and  the  difficulties  too  formid- 
able to  be  surmounted.  These  notions  are  entirely  founded  ou 
mistake.  In  cates  where  tbe  corporeal  qualifications  may  not 
be  great  for  swimming,  yet  if  a person  persevere  in  his  efforts, 
he  will  become  an  excellent  swimmer  in  a very  short  time, 
even  with  a feeble  constitution  or  bodily  defects.  It  is  also  an 
error  to  believe,  that  grown-up  men  cannot  leaxn  to  swim  j 
11  R 
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experience  daily  teaches  us  the  contrary  ; and  the  great  num- 
ber of  »o]diera  and  private  individuals  who  are  taught  swimming 
in  the  different  European  establishments,  proves  clearly  to  us 
that  a person  can  learn  at  any  period  of  life,  even  so  as  to  be- 
come very  expert  in  the  art.  All  swimmers  being  of  opinion, 
that  it  is  only  the  position  of  the  body  and  the  regular  move- 
ments of  the  limbs  which  give  them  the  power  of  swimming  for 
a length  of  time  and  without  much  fatigue,  it  is  evident  that 
children  may  be  taught  the  elementary  principles  of  natation 
without  having  recourse  to  water,  or  to  a number  of  instruments, 
which  only  augment  the  difficulty. 

The  summer  being  very  short,  and  often  cold,  in  northern 
climates,  and  even  in  more  temperate  ones,  young  persons  have 
not  the  same  facility  of  bathing  every  day,  and  at  any  hoar,  as 
those  who  live  io  more  southern  countries  ; added  to  which,  the 
water  of  the  rivers  in  these  countries  is  always  cold,  which 
prevents  their  remaining  in  the  bath  as  long  as  they  could  wish. 
This  circumstance  is  a great  obstacle  to  the  progress  w hich  they 
might  make  in  swimming,  and  frequently  disgusts  them  with 
this  exercise.  As  to  tho  precautions,  we  request  the  instruc- 
tors not  to  be  too  rough  with  their  pupils,  and,  above  all,  never 
to  force  them  to  leap  into  the  water,  without  their  being  able 
to  swim,  nor  to  permit  them  to  balho  immediately  after  dinner, 
nor  to  go  into  the  water  when  they  are  very  hot ; on  the  other 
hand,  they  must  not  wait  until  entirely  cold.  After  violent  ex- 
ercises it  is  wrong  to  bathe,  but  persons  may  wash  themselves, 
at  the  same  time  rubbing  their  joints  with  much  more  force. 
We  also  recommend  friction  before  swimming,  as  the  surest 
w ay  to  be  preserved  from  the  cramp  and  giddiness.  Friction 
after  the  hath,  by  making  the  blood  circulate  more  freely,  dis- 
tributes it  over  every  part  of  the  body,  whirli  soon  gets  be- 
numbed in  cold  water,  while  a little  hard  rubbing  creates  an 
agreeable  glow  over  tho  whole  frame.  Besides  these  advan- 
tage*, by  frequent  friction,  the  joints,  muscles,  and  articulations, 
acquire  a great  deal  of  strength  and  elasticity. 

The  swimming  apparatus  necessary  fur  tracking,  consists  of 
a girdle  of  a band's  breadth,  of  a rope  from  live  to  six  fathoms 
in  length,  and  of  a pole  eight  feet  long,  with  largo  drawers 
and  jacket  of  linen,  fastened  together  by  buttons.  The  depth 
of  the  water  in  the  place  chosen  for  swimming  should,  if  possi- 
ble, be  not  less  than  eight  feet,  and  selected  iu  the  clearest  and 
calmest  water  possible. 

Elementary  Principle!.  Fir  it  Lesion  in  the  Water. — The  swim- 
ming girdle  is  placed  round  the  pupil’s  breast  in  such  a manner, 
ihalit?  upper  edge  touches  the  pap  of  the  breast,  (see  the  figure.) 
The  pupil  is  then  conducted  to  the  water,  and  recommended  to 
gi<  gently  into  it-  As  soon  as  the  pupil  is  iu  the  water,  in  order 
to  inspire  him  with  confidence,  the  teacher  winds  the  end  of  the 
rope,  which  he  holds  in  bis  hand,  round  the  pole,  and  leaning 


the  pole  on  the  rail,  he  swings  the  pupil  into  the  water,  in  such 
a way,  that  the  latter  appear#  to  repose  on  its  surface.  The 
pupil  is  not  placed  in  a p ere-  ’ jy  horizontal  position,  the  head 
is  plunged  up  to  the  mr  ibe  arms  are  stiffly  stretched  for- 


wards, so  that  the  palms  of  the  hands  touch  each  other ; the 
legs  are  also  stiffly  stretched  out,  and  the  heels  arc  kept  to- 
gether. but  the  toes  are  turned  to  the  outside  and  contracted, 
as  in  the  annexed  figure,  this  is  called  ranging.  In  this  posi- 
tion the  pupil  must  remain  for  some  time,  till  lie  feels  it  be- 
comes easy  to  him.  When  this  is  well  known,  the  pupil  pro- 
ceeds to  the  movements.  That  of  the  feel  is  taught  first,  during 
which  the  arms  arc  to  remain  immoveably  stretched  out.  The 
motion  of  the  legs  is  divided  into  three  parts : first,  they  are 
slowly  drawn  under  the  body,  and  at  the  same  time  the  knees 
separate  to  the  greatest  possible  distance ; the  spine  is  bent 
downwards,  and  the  toe  kept  outwards.  Secondly,  the  legs  are 
stiffly  stretched  out  with  a moderate  degree  of  quickness, 
while  the  heels  arc  separated,  and  the  legs  describe  the  wid- 
est possible  angle,  the  toes  contracted  and  kept  outwards. 
Thirdly,  the  legs,  with  the  knees  held  stiffly,  are  quickly  brought 
together,  and  thus  the  original  position  is  again  obtained.  Tho 
main  advantage  of  swimming  lies  in  this  third  part  of  tbe  motion. 
The  pupil  is  now  loosened  from  tbe  pole,  but  remains  attached 
to  the  rope.  The  teacher  then  takes  the  loose  end  of  tbe  rope, 
and  causes  him  to  take  a running  leap  into  tbe  water,  to  rise 
without  help  to  the  surface,  and  thus  to  commence  swimming 
alone.  During  the  leap,  the  legs  are  to  he  kept  together,  and 
the  arms  close  to  the  body.  Above  all,  the  pupil  should  be 
enjoined,  when  he  rises  to  the  surface,  not  to  open  bis  mouth 
immediately,  but  previously  to  repel  the  water  from  his  nose  to 
prevent  hcad-acho.  When  necessity  compels  us  to  jump  from 
a certain  height  into  shallow  water,  in  a place  with  which  wo 
arc  not  acquainted,  or  in  a muddy  river,  it  is  of  great  import- 
ance to  place  the  feet  or  bands  foremost,  observing  to  extend 
the  diagonal  line,  which  the  body  is  to  describe  as  much  as 
possible.  With  some  practice  in  this  exercise,  one  may  jump 
from  the  height  of  twenty  feel,  in  water  only  five  feet  deep, 
without  hurting  Iduiself.  In  a regular  swimming  school,  to  im- 
prove a great  number  of  scholars  in  a very  short  time,  one  ought 
to  tix  in  the  centre  of  it,  (in  a large  barge  for  instance.)  a oiast, 
upon  the  top  of  which  ten  or  more  ropes  could  be  fixed.  The 
pupil  tied  at  the  end  describes  a large  circle,  swimming  round 
tbe  barge,  and  can  stop  when  he  likes.  This  is  one  of  the  most 
amusing  and  improving  exerrises  in  the  art. 

Diving.  The  exercise  of  diving  must  begin  by  remaining 
under  water  without  motion.  The  most  pleasant  manner  for 
the  diver  is,  to  let  himself  sink  gently  into  the  water,  by  means 
of  a pole  or  rope.  The  breath  must  be  drawn  in  slowly,  and 
expelled  by  degrees,  when  the  heart  begins  to  beat  very  strongly. 
If  tbe  pupil  has  practised  himself  iu  this  for  some  lime,  he  may 
then  begin  to  swim  under  water  and  to  dive  to  the  bottom.  In 
swimming  under  water,  be  may  either  move  in  the  usnal  way, 
or  keep  his  hands  stretched  before  him,  which  will  enable  him 
to  cat  tbe  wafer  more  easily,  and  greatly  relieve  tbe  breast.  If 
he  wishes  to  dive  to  the  bottom,  he  must  turn  the  palms  of  tbe 
bands  upwards,  striking  with  them  repeatedly  and  rapidly, 
whilst  the  feet  are  reposing;  and  when  he  has  obtained  a per- 
pendicular position,  be  should  stretch  out  lus  hands  like  feel- 
ers, and  make  the  usnal  movement  with  his  feet ; then  he  will 
descend  with  great  rapidity  to  the  bottom.  It  is  well  to  accus- 
tom the  eyes  to  open  themselves  under  the  water,  at  least  in 
those  beds  of  water  which  admit  the  light,  as  it  will  enable  us 
to  ascertain  the  depth  of  the  water  we  are  in. 

Saving  from  Danger,—  It  is  necessary  for  a swimmer  to  know 
howto  act  in  rescuing  a drowning  person  without  hiiuself  be- 
coming tbe  victim,  as  so  often  happens  ; we  therefore  lay  down 
the  following  rules: — The  swimmer  must  avoid  approaching  the 
drowning  person  in  front,  in  order  that  he  may  not  be  grasped 
by  him  ; for  wherever  a drowning  person  seizes,  he  holds  with 
convulsive  force,  and  it  is  no  easy  matter  to  get  disentangled 
from  his  grasp ; therefore  he  ought  to  seise  him  from  behind, 
and  let  him  loose  immediately  the  other  lorns  towards  him  ; his 
best  way  is,  either  to  impel  him  before  to  the  shore,  or  to  draw 
him  behind;  if  the  spare  to  be  passed  be  too  great,  he  should 
seize  him  by  tbe  foot  and  drag  him,  turning  him  ou  his  back. 
If  the  drowning  person  has  seized  him,  there  is  no  oilier  re- 
source for  the  swimmer  than  to  drop  nt  once  to  the  bottom  of 
the  water,  and  there  to  wrestle  with  his  antagonist ; the  drown- 
iug  man  endeavours,  by  a kind  of  instinct,  to  regain  the  sqrfaoe, 
and  when  drawn  down  to  the  bottom,  he  usually  quits  his  prey, 
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particularly  if  the  diver  attacks  him  there  with  all  his  power. 
For  two  swimmers,  the  labour  is  easier,  because  they  can  mu- 
tually relieve  each  other. 

SWINE.  St re  Sirs. 

SWIVEL,  a small  piece  of  artillery,  carrying  a shot  of  half 
a pound,  and  fixed  in  a socket  on  the  top  of  a ship’s  side,  stern, 
or  bow,  nnd  also  in  the  tops;  the  trunnions  of  this  piece  are 
contained  in  a sort  of  iron  crotch,  whose  lower  end  terminates 
in  a cylindrical  pivot  resting  in  the  socket,  so  as  to  support  the 
weight  of  the  cannon.  By  means  of  this  swivel  (which  gives 
name  to  the  piece  of  artillery)  and  an  iron  handle  on  its  casca- 
bcl,  the  gun  may  be  directed  by  hand  to  any  object.  Swivel  is 
also  a strong  link  of  iron  used  in  mooring-chains,  &c.  which 
permits  the  bridles  to  be  turned  repeatedly  round,  as  occasion 
requires. 

SWOIU).  A weapon  used  either  in  cutting  or  thrusting; 
the  usual  weapon  of  fights  band  to  hand.  It  also  signifies 
figuratively,  destruction  b)  war ; as,  fire  and  sword. 

SYCAMORE,  ( Acer  Pteudoplatanns,)  the  Plane  Tree  of 
Scotland,  and  Ficnt  Sycamonu,  the  Egyptian  Fig-tree ; both  grow 
to  a large  file.  The  wood  of  the  former  is  soft,  while,  and 
chiefly  valued  by  turners. 

SYLLABUB,  a kind  of  compound  drink,  chiefly  in  demand 
during  summer.  It  is  ordinarily  made  of  white  wine  and  sugar, 
into  which  some  new  milk  is  thrown  by  a syringe.  The  ingre- 
dients, however,  vary  in  different  hands,  as  also  the  proportions 
of  the  articles  used. 

SYLLOGISM,  in  Logic,  an  argument  or  term  of  reasoning, 
consisting  of  three  propositions;  the  two  first  of  which  are 
called  premises, and  the  last  tho  conclusion:  as,  Every  creature 
ossessed  of  reason  and  liberty,  is  accountable  for  bis  actions. 
Ian  is  a creature  possessed  of  reason  and  liberty ; therefore 
man  is  accountable  for  his  actions. 

' SYMBOL,  a sign  or  representation  of  any  moral  subject  by 
the  images  or  properties  of  things  natural.  Thus,  courage  finds 
its  symbol  in  the  lion,  parental  affection  In  the  pelican,  ice. 
Among  Christians,  bread  and  wine  arc  symbols  of  the  body  and 
blood  of  Christ. 

SYMPATHY,  an  agreement  of  affections  and  inclinations, 
or  a conformity  of  humours,  temperaments,  and  natural  quali- 
ties, which  makes  two  persons  pleased  and  delighted  with  each 
other.  The  various  opinions  that  have  been  entertained  re- 
specting the  power  of  sympathy,  have  led  to  many  curious  and 
romantic  speculations. 

SYMPHONY,  in  Music,  properly  denotes  a consonance  or 
concert  of  several  sounds  agreeable  to  the  car,  whether  vocal  or 
instrumental,  called  also  harmony. 

SYMPTOM,  in  Medicine,  denotes  any  change  in  the  body 
or  its  functions,  (perceptible  either  to  an  observer,  or  to  the 
patient  himself.)  which  indicates  disease. 

SYNAGOGUE,  literally  imports  an  assembly  or  congrega- 
tion: but  it  is  now  restricted  to  a particular  assembly  of  the 
Jews,  met  to  perform  the  offices  of  their  religious  worship. 

SYNCHRONISM,  the  happening  of  several  things  or  events 
together,  at  or  in  the  same  time. 

SYNCOPE,  in  Physiology,  fainting. 

SYNECDOCHE,  in  Rhetoric, a figure,  in  which  the  whole  of  a 
thing  is  put  fur  a part  of  it  only,  or  a part  for  a whole.  This 
figure  is  of  very  considerable  latitude;  and  is  used,  1st,  when 
the  genus  is  pul  for  the  species ; 2dlj,  when  the  species  is  put 
for  the  genus  ; 3dly,  when  the  essential  whole  is  put  for  one  of 
its  parts  ; •Itlily,  when  the  matter  or  form  is  put  for  the  whole 
being;  6lhJy,  the  whole  for  a part;  or  lastly,  the  part  for  the 
whole. 

SYNOD,  in  church  history,  is  a council  or  meeting  of  eccle- 
siastics, to  consult  on  matters  of  a religious  nature. 

SYNTAX,  in  Grammar,  the  proper  construction  or  due  dis- 
position of  the  words  of  a language  into  sentences. 

SYNTHESIS,  in  Logic,  a method  of  pursuing  troth  by 
reasons  drawn  from  pre-established  principles,  or  propositions 
already  proved,  and  thus  proceeding  by  a regular  chain,  until 
we  rcnch  the  conclusion. 

SYPHON,  On  the  mure  extensive  Employment  of  the.  The 
syphon,  one  of  the  most  simple  but  at  the  same  time  interesting 
of  hydraulic  instruments,  may  be  very  considerably  extended. 
We  sbull  at  present  content  ouiselves  with  pointing  out  the  ad- 


vantage with  which  it  may  be  applied  to  the  conveyance  of 
water  to  a distance  over  eminences,  from  a spring,  well,  itc. 
properly  situated  for  the  purpose.  The  usual  methods  of  con- 
veying water  in  such  situations  are  cither  by  cutting  away  the 
eminence  to  lay  a pipe  at  a sufficient  depth  to  obtain  a fall,  or 
by  raising  the  water,  by  means  of  a pump,  to  a reservoir,  and 
conveying  it  thence  by  a pipe  to  the  situation  required : both 
these  methods  we  consider  objectionable  ; the  former,  because 
of  the  great  labour  and  expense  attending  the  execution,  be- 
sides the  difficulty  of  getting  to  the  pipe  in  case  of  a leak  or 
stoppage ; and  the  latter,  on  account  of  the  original  expeuse,  the 
continual  labour  of  pumping,  liability  of  the  pump  to  get  out  of 
repair,  See. 

The  syphon  is  liable  to  few  or  none  of  these  objections  : and 
the  reason  it  has  been  so  little  employed  is  probably  the  difficulty 
or  the  expense  of  exhausting  the  air  from  out  of  the  syphons  on 
a large  scale.  To  obviate  this,  may  be  adopted  the  following 
simple  and  easy  method  of  setting  any  syphon  to  work,  how- 
ever largo  its  dimensions,  provided  the  perpendicular  height 
of  the  shorter  leg  is  not  greater  than  the  column  of  w ater  capa- 
ble of  being  raised  by  the  pressure  of  the  atmosphere.  This 
method  is  not  only  simple,  and  easy  to  be  repeated  when  neces- 
sary, hut  attended  with  so  trifling  an  expense  as  must  remove 
any  objection  on  that  score. 


* a a represents  the  surface  of  the  ground  ,bcde,  a well,  the 
depth  of  which  we  will  suppose  to  he  seven  yards,  and  the 
depth  of  water  one  yard  ; J the  situation  where  the  water  is 
wanted,  the  distance  of  which  from  tho  well  is  inimateiial. 
AAA.  the  syphon  ; at  the  extremity  of  the  shorter  leg  B,  which 
is  immersed  in  the  water,  is  a valve  opening  upwards,  and  at 
the  other  extremity  is  a cock,  which  may  either  be  a common 
one,  or  one  with  a ball,  ice,  according  to  circumstances  ; at  the 
crown  of  the  syphon,  a pipe  C is  soldered  to  the  highest  part  of 
the  bend,  for  the  purpose  of  filling  the  syphon  with  water,  and 
which  must  he  done  gradually,  to  admit  the  air  to  escape  as  the 
water  descends.  When  the  syphon  is  quite  filled  with  the  wa- 
ter, the  top  of  the  pipe  C must  bo  made  perfectly  air-light,  by 
means  of  a screw  cap,  with  a collar  of  leather,  or,  if  on  a large 
scale,  by  means  of  a flange,  with  screw  bolts  and  nuts,  &c. 
When  tliis  is  done,  turn  the  cock  at /,  and  the  water  will  com- 
mence aod  continue  a rapid  stream,  as  long  as  any  remains  in 
the  well.  Great  care  roust  of  course  he  taken  that  the  pipe 
composing  tho  syphon  is  good,  and  perfectly  air-tigbt. 

SYRINGE,  an  instrument  so  constructed  as  to  imbibe  a 
quantity  of  any  fluid,  and  to  squirt  or  expel  the  same  with  vio- 
lence. The  uses  to  which  the  syringe  has  of  late  been  applied, 
have  rendered  it  so  important,  that  for  one  invented  by  Mr. 
Read  a patent  has  been  obtained,  and  its  vast  utility  renders  it 
worthy  of  a particular  description.  In  cases  of  swallowing 
poison,  it  has  been  so  repeatedly  and  successfully  tried,  that 
no  doubt  can  remain  ns  to  its  intrinsic  value.  The  apparatus 
consists  of  the  pump,  now  generally  known  by  the  name  of  the 
“Stomach  Pump,”  the  oesophagus  tube,  three  leathern  tubes, 
and  three  ivory  pipes,  (which  last,  with  the  third  leathern  tube, 
is  used  only  for  enemas,)  and  a brass  socket.  The  cylinder  of 
the  pump  or  syringe,  (made  in  brass  and  in  silver,)  is  about 
seven  inches  in  length,  and  one  inch  in  diameter,  contracted  at 
its  apex  into  a small  opening  for  receiving  the  extremity  of  an 
elastic  tube,  which  is  passed  into  the  stomach.  Within  this 
opening  is  a chamber  containing  a spherical  valve,  whieli,  by- 
rising  into  the  upper  part  of  the  chamber,  where  a vacuum  is 
formed  by  elevating  the  piston,  admits  the  fluid  to  pass  freely 
iuto  the  syringe,  but  as  soon  as  the  piston  is  depressed,  the 
contents  of  the  syringe  press  the  valve  close  upon  the  aperture. 
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and  prevent  its  escape  through  the  opening  by  which  it  was 
received.  To  give  exit  to  the  contents  of  the  syringe,  a side 
branch  is  constructed,  furnished  with  a valvcd  chamber,  simitar 
to  the  one  above  described,  but  so  placed  as  to  act  in  direct 
opposition  to  it,  so  that  when  the  sjringc  has  been  filled  from 
the  extremity,  and  pressure  is  made  by  depressing  the  piston, 
the  fluid  closes  the  lower  valve,  and  opens  the  lateral  one,  and 


consequently  escapes  through  the  latter  aperture.  To  facilitate 
the  operation  of  the  instrument,  a small  pipe  communicates 
with  the  upper  extremity  of  the  syringe,  which  gives  free  ingress 
and  egress  to  the  atmosphere  during  the  action  of  the  piston, 
a circumstance  essentially  necessary  in  causing  the  instrument 
to  work  easily  and  perfectly.  The  operation  of  evacuating 
poison  from  tbo  stomach,  is  represented  in  the  annexed 


simply  in  Citing  the  stomach,  (according  to  the  method  of  fig.  A, 
in  the  preceding  engraving,)  until  surcharged,  or  until  it  begins 
to  react  upon  its  contents,  when  the  fluid  regurgitates  by  the 
mouth.  The  pumping  being  now  continued,  the  contents  of  the 
stomach  aro  washed  up,  and  forced,  by  the  power  of  the  pump, 
through  the  oesophagus  (by  the  side  of  the  lube)  into  a vessel 
held  under  the  chin  to  receive  it.  The  operation  may  be  con- 
tinued as  long  as  the  surgeon  thinks  proper,  or  until  the  fluid 
returns  unchanged,  which  indicates  the  thoroughly  cleansed 
state  of  the  stomach.  The  operator  may  occasionally  suspend 
the  action  for  an  instant,  if  necessary,  to  allow  the  patient  to 
inspire.  By  this  means  the  fluid  may  be  injected  in  the  quantity 
of  three  qoarts  a minute. — But  it  is  not  merely  to  the  extracting 
of  poisons  from  the  stomach  that  the  use  of  the  patent  syringe 
is  confined,  as  may  be  gathered  from  the  following  particulars. 

Injecting  the  Bladder. — In  cases  of  retention  of  urine,  it  fre. 
qucotly  happens,  that  in  consequence  of  hemorrhage  and  other 
causes,  the  catheter  becomes  so  obstructed  that  the  bladder 
cannot  be  emptied.  It  was  suggested  to  Mr.  Scott  by  Dr. 
Cloquet,  a celebrated  surgeon  of  Paris,  to  effect  this  purpose 
by  fixing  a pump  to  the  catheter.  The  patent  syringe  performs 
this  operation  with  extreme  facility,  and  has  been  honoured 
with  the  entire  approbation  of  Dr.  Cloquet.  For  injecting  the 
bladder,  which  is  an  operation  every  day  becoming  more  fre- 
quent, it  is  of  coarse  equally  eligible.  For  these  purposes, 
Mr.  Read  has  constructed  elastic  gum  catheters,  to  be  fixed  to 
the  extremity  of  the  enema  tube : sec  e in  the  following  en- 
graving. 

As  an  apparatus  for  conveying  nourishment  into  the  stomach 
of  persons  afflicted  with  stricture  of  the  oesophagus,  and  stimu- 
lating liquids  iu  cases  of  suspended  animation,  the  patent 
syringe  is  found  to  possess  obvious  advantages. 

Capping  and  Drawing  the  Breasts. — This  pump  is  alto  capable 
of  being  adjusted  to  cupping-glasses,  by  which  any  degree  of 


engraving.  Figure  A represents  the  operation  of  in- 
jecting fluids  into  the  stomach,  to  dilute  the  poison  pre- 
vious to  its  extraction.  This  is  effected  in  the  following 
manner Screw  the  two  first  lengths  of  the  leathern 
tube  to  the  lateral  branch  of  the  syringe,  and  next  the 
detached  socket  to  the  extremity  of  the  former.  The 
oesophagus  tube  is  now  to  be  passed  through  the  mouth 
into  the  stomach,  which  being  done,  insert  tbc  brass 
joint  at  its  extremity,  into  the  socket  at  the  end  of  the 
leathern  tubes.  The  fluid  to  be  injected,  being  put  iuto 
a basin  or  other  shallow  vessel,  the  end  of  the  syringe 
is  immersed  in  it,  and  the  piston  being  put  into  action, 
any  quantity  may  be  thrown  into  the  stomach  that  shall 
be  desired. 

Emptying  the  Stomach. — A sufficient  quantity  of  fluid 
having  been  injected  into  the  stomach  by  the  above  pio- 
cess,  the  enema  tube  is  to  be  withdrawn  from  the  oeso- 
phagus tube,  (without  removing  the  former  from  the 
syringe,  or  the  latter  from  tbc  stomach,)  and  the  joint 
of  the  oesophagus  tube  inserted  into  the  extremity  of 
tbe  syringe;  let  an  assistant  now  bold  a vessel  to  the 
end  of  the  enema  tube,  and  by  working  the  piston,  the 
contents  of  the  stomach  may  speedily  be  pumped  into 
it,  as  shewn  in  figure  B of  the  drawing.  By  thus  trans. 
ferring  the  end  of  the  oesophagus  tube  from  one  situa- 
tion to  the  other,  the  two  processes  of  washing  and 
emptying  the  stomach,  may  he  repeated  as  often  as  is 
judged  necessary  by  the  operalor.  Thus  it  is  seen  that 
the  syringe  Is  furnished  with  two  valvular  apertures, 
through  one  of  which  the  contents  of  the  stomach  pass 
into  the  cylinder,  and  are  then  immediately  forced 
through  the  other  into  tbc  receiving  vessel.  This  double 
operation  is  effected  by  repeated  strokes  of  the  piston, 
which  slides  so  easily,  that  an  infant  may  use  it.  Tbe 
manner  in  which  (he  syringe  is  held  in  the  two  separate 
operations,  is  very  important.  In  the  first,  as  is  seen  in  the 
engraving,  a perpendicular  position  is  the  most  eligible ; hut  in 
tbe  second,  the  syringe  must  be  held  in  an  inclined  position,  at 
about  an  angle  of  46°,  with  the  lateral  tube  uptennb.  These 
positions  preserve  the  valves  upon  their  proncr  bearings,  with- 
out which  the  instrument  cannot  act  perfectly. 

A New  Method  of  Operating  with  Head's  Patent  Syringe. — A u 
improved  mode  uf  removing  poison  from  the  stomach  with  this 
instrument  was  first  adopted  in  St.  Thomas’s  Hospital,  and  has 
since  been  performed  successfully  in  a variety  of  cases,  as 
represented  in  the  following  sketch,  a,  a guard,  to  be  intro- 
duced between  tbe  teeth,  for  protecting  tbe  oesophagus  tube 
from  iqjury. 


This  is  by  far  tbc  auicke.it,  easiest,  and  most  simple  mode  of 
operatlagthat  has  hitherto  been  devised,  requiring  no  shifting  of 
the  apparatus,  nor  interruptions  of  tbe  operation.  It  consists 
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exhaustion  can  be  made,  (bat  the  operator  desires  ; and  in  the 
same  manner  it  may  be  rendered  a very  effectual  instrument 
for  drawing  the  breasts  of  puerperal  females.  Mr.  Read  has 
had  glasses  made  for  these  uses,  which  may  bo  obtained  with 
the  rest  of  the  apparatus:  sec /, g,  in  the  succeeding  engraving. 

Tobacco  Fumigation  and 
Enema  injection. — Tobac- 
co Fumigation.  Figure  C 
in  the  first  Plate,  repre- 
sents the  syringe  with  a 
canister,  for  tbc  purpose 
of  injecting  tobacco  fumes 
into  the  intestines.  It 
is  used  in  the  following 
manner : Unscrew  the  cap 
of  the  canister,  and  take 
out  the  perforated  pluo- 
ger;  put  in  the  tobacco 
(half  an  ounce,  or  an 
ounce)  and  replace  the  plunger  lightly  upon  it;  then  put  on 
the  cap,  and  screw  it  to  the  end  of  the  syringe;  hold  a lighted 
candle  close  under  the  bottom  of  the  canister,  and  a stroke  or 
two  of  the  piston  of  the  syringe  will  light  the  tobacco.  The 
enema  tubes  being  now  fixed  to  the  side  branch,  and  the  pipe 
introduced  into  the  rectum,  the  tobscco-smoke  is  forced  into 
the  intestines  as  long  as  the  syringe  is  worked  in  the  usual 
manner. 

Ojtcration  of  adminittertng  Enemas. — We  have  lastly  to  speak 
of  this  syringe  as  an  instrument  for  administering  enemas, 
which  was  tho  original  intention  for  which  it  was  constructed, 
and  in  this  point  of  view  it  is  of  the  highest  importance.  On 
this  subject  Mr.  Read  has  been  favoured  with  the  following 
remarks  from  the  pen  of  Mr.  Scott,  uud  we  gladly  avail  our- 
selves of  his  permission  to  insert  them. 

“The  objects  of  administering  enemas  are  considered  to  be  of 
three  kinds:  1st,  For  softening  and  diluting  retained  fasces; 
2ndly,  For  stimulating  the  bowels,  and  thus  provoking  evacua- 
tions; and,  3rdly,  For  producing  mechanical  distension.  It 
must  be  obvious  to  every  medical  praciitioner,  how  very  in- 
adequate the  old  apparatus  of  the  pipe  and  bladder  is  to  the 
completion  of  these  objects;  and  thence  it  is  that  various  in- 
struments have  been  at  different  times  devised,  to  remedj  the 
deficiency ; but  ingenuity  had  been  exercised  in  vain,  and 
the  profession  were  still  in  need  of  an  instrument  to  effect  these 
valuable  ends,  until  the  patent  syringe  supplied  the  desired 
means.  It  had  hitherto  been  the  custom  of  surgeons,  in  ad- 
ministering enemas,  to  throw  up  three-quarters  of  a pint,  or  a 
piut,  of  fluid  ; and  a clyster,  even  in  the  severest  cases,  rarely 
exceeded  the  latter  quantity.  Now,  by  an  attention  to  the 
anatomical  structure  of  the  lower  intestines,  it  must  be  appa- 
rent that  such  a quantity  would  be  incapable  of  effecting  more 
than  a mere  solution  of  the  feculent  matter  contained  in  the 
rectum,  and  of  stimulating  this  bowel  only  ; for  the  calibre  of 
the  rectum  is  so  great,  that,  under  ordinary  circumstances,  it 
can  of  itself  contain  a pint  of  Quid.  Most  commonly  the  cause 
of  constipation  exists  in  the  colon ; how  then  can  the  disease 
be  relieved  or  removed  by  a clyster  that  is  expeuded  before  it 
reaches  this  part  of  the  canal?  It  will  be  urged,  perhaps,  that 
the  superior  bowels  will  be  affected  sympathetically,  when  the 
lower  bowel  is  stimulated;  but,  granting  this  to  be  fact,  how 
desirable  is  it  to  insure  the  good  effects  of  an  enema  by  admi- 
nistering a quantity  sufficient  to  reach  theoffeuding  part  of  the 
intestinal  tube!  But  this  could  not  be  done  by  any  of  the  ex- 
isting instruments,  ss  not  one  of  them  was  of  a size  to  contain 
a sufficient  quantity  of  fluid;  and,  if  they  had  been,  it  would 
have  required  a greater  degree  of  power  to  force  it  Into  the 
bowels,  than  could  have  been  conveniently  or  safely  directed. 
I may,  perhaps,  be  asked,  why  a large  quantity  could  not  be 
applied  by  recharging  the  instrument,  or  by  discharging  other 
instruments  ready  filled,  and  placed  at  hand  for  that  purpose? 
I need  not  point  out  the  fallacy  of  this  argument  to  medical 
men,  practically  acquainted  with  the  operation;  for  they  are 
well  aware  of  the  difficulties  which  suspending  the  operation 
would  present  to  the  introduction  of  separate  portions  of  Quid, 
as  the  cona/a.*  (jiciendi  is  generally  so  quickly  excited,  as  to 
leave  but  a short  interval  between  the  injection  and  expulsion." 
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An  instrument  was  therefore  wanted,  that  was  capable  of 
throwing  up  any  quantity  desired,  in  one  continuous  operation, 
and  the  patent  syringe  most  completely  effects  this.  Again, 
mechanical  distension  can  only  be  effected  by  an  instrument 
affording  power  with  volume;  an  attention  to  hydraulic  prin- 
ciples shews  how  both  these  are  yielded  by  the  syringe  that 
Mr.  Read  has  constructed.  The  bulk  of  the  fluid  contained  in 
the  instrument  is  so  small,  that  the  force  necessary  to  propel  it 
scarcely  requires  tho  efforts  of  an  infant ; but  the  effects  of 
these  efforts,  multiplied  by  lepclition,  increase  to  au  almost 
infinite  ratio,  and  at  length  present  an  overwhelming  force, 
capable  of  bearing  down  all  opposition,  and  overcoming  nil 
natural  restraints.  To  try  the  power  of  the  syringe,  Mr.  Read 
fixed  the  injecting  pipe  firmly  into  the  rectum  of  an  auimal  that 
had  been  recently  killed,  and  proceeded  to  pump  into  the 
bowels  a largo  quantity  of  water,  and  he  continued  the  opera- 
tion with  the  same  case  and  freedom,  until  the  intestinal  canal, 
stretched  beyond  its  tone,  burst  with  the  distending  force.  Ju 
corroboration  of  the  good  effects  of  this  instrument  in  obstruc- 
tions of  the  bowels,  we  shall  take  leave  to  extract  the  following 
remarks  from  some  of  the  most  respectable  medical  publica- 
tions of  the  present  time. 

“ Dr.  Chisholm  has  related  a case  of  obstinate  constipation 
of  the  bowels,  relieved  by  Read’s  Injecting  Machine,  after 
various  other  means  had  fuiled.  Tho  obstruction  had  existed 
three  or  four  days  before  Dr.  Chisholm  sow  the  patient  with 
Mr.  Beet,  surgeon,  of  Ashford.  When  seen  hy  Dr.  Chisholm, 
the  patient’s  extremities  were  cold,  and  stercoraccous  vomiting 
had  come  on.  A tepid  solutiou  of  yellow  soap  was  prepared, 
and  more  than  a wash-hand  basin  full  was  gradually  but  per 
scvcringly  thrown  up  hy  means  of  the  instrument  above  men- 
tioned, and  prevented  from  returning  by  napkins  pressed  to 
the  anus.  The  patient’s  belly  now  resembled  a drum.  When 
the  injection  was  allowed  to  conic  away,  the  spectators  had  the 
gratification  to  find  it  mixed  with  fames.  Shortly  after  this, 
the  patient  passed  flatus  and  stools,  and  all  the  bad  symptoms 

Suickly  vanished.  ' I have  hud  many  other  causes,*  says  Dr. 

hisliolm,  * where  Read’s  Machine  was  of  infinite  service,  nud 
I think  every  medical  practitioner  should  have  one  of  these 
instruments  in  his  possession.’" — Med.  Repository,  No.  I,  new 
Series,  page  944. 

The  author  of  The  Village  Doctor,  under  the  article  Costive- 
ness,  (page  104,)  makes  the  following  remark;  “ But  the  use  of 
clysters  is  in  every  way  preferable  to  purgative  medicines,  and 
those  who  arc  costive  should  provide  themselves  with  Read’s 
Patent  Syringe,  and  administer  a pint  of  the  domestic  enema 
every  day  at  a certain  hour,  until  tbc  bowels  act  without." 

The  following  remarks  arc  to  be  seen  in  Dr.  Johnson’s  Quar- 
terly Review  : •*  For  many  months  past  wo  have  been  in  tho 
habit  of  employing  Mr.  Read’s  Patent  Injecting  Apparatus, 
which  is  so  small  as  to  be  carried  in  tho  waistcoat  pocket,  and 
so  powerful  a*  to  throw  Quids  to  a great  distance.  The  object 
of  our  present  notice,  however,  is  to  inform  our  readers  that 
Mr.  Rend  hns  adapted  to  the  instrument  a flexible  elastic  tube, 
most  admirably  calculated  for  throwing  fluids  into  the  stomach, 
and  then  extracting  them  in  cases  of  poisouing.  We  have  at- 
tentively examined  the  instrument,  and  wc  know  it  is  approved 
of  by  Sir  A.  Cooper,  and  some  of  the  first  surgeons  of  the 
Metropolis ; we  think  it  of  so  much  importance,  that  wc  seri- 
ously recommend  it  to  every  private  practitioner.’’— Vol.  iv. 
No.  15,  page  742,  of  the  Mcdico-Chirurgical  Review. 

In  treating  upon  iliac  passion,  an  author,  before  mentioned, 
says,  “ A copious  injection  of  six  or  eight  quarts  of  warm  w ater, 
or  gruel,  will  be  the  most  likely  means  of  removing  the  obstruc- 
tion, restoring  the  bowels  to  their  proper  situation,  arid  of 
softening  and  bringing  away  those  hardened  motions,  which 
accumulate  in  the  bowels,  and  occasion  the  complaint.  F<>r 
this  purpose  (as  well  as  for  the  injection  of  tobacco  smoke.) 
Read’s  patent  syringe  is  preferable  to  all  othrr  instruments, 
and  should  be  in  the  possession  of  every  family." — Scott’s 
“ Village  Doctor,”  page  190. 

We  are  informed  by  some  medical  gentlemen  who  have  nsed 
it,  that  in  violent  cases  of  menorrhagia,  they  have  been  able  to 
check  the  disease  more  effectually  by  an  alum  injection  thrown 
by  the  force  which  the  patent  syringe  affords,  than  by  any  other 
means. 
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Directions  for  Using  the  Enema  Apparatus. — We  shall  close 
our  subject  by  the  following  explanation  of  the  manner  of  using 
the  enema  apparatui : — Fix  the  enema  tube  to  the  lateral 
branch  of  the  syringe.,  and  put  the  fluid  to  be  injected  into  a 
wash-hand  basin,  or  other  convenient  vessel ; the  ivory  pipe 
being  inserted  into  the  rectum,  and  the  extremity  of  the  syringe 
into  tho  fluid,  the  pump  may  be  worked,  either  by  the  patient 
or  some  other  person;  but  the  facility  with  which  it  can  be 
accomplished  by  the  former,  by  fixing  the  curved  pipe  to  the 
tube,  renders  it  truly  valuable  for  domestic  use. 

The  following  extract  of  a letter,  dated  General  Infirmary, 
Northampton,  December  4,  1824.  and  addressed  to  Mr.  Read, 
shows  the  practical  utility  of  his  invention A boy,  nine 
years  of  age,  was  discovered  at  eight  o'clock  in  the  morning  of 
the  12th  nit.  in  nearly  a lifeless  state.  On  investigation  it  was 
ascertained  that  he  had  taken,  by  mistake,  a solution  of  opium 
three  hours  before.  He  was  lying  in  a deep  stupor,  his 
respiration  very  slow,  and  accompanied  with  a convulsive 
catching;  his  feet,  hands,  and  face  livid,  and  no  pulse  to  be 
felt  at  the  wrist.  He  was  immediately  roused  up,  and  violently 
shaken,  when  he  altered  a few  incoherent  cries,  A quart  of 
warm  water  was  instantly  injected  into  the  stomach  by  means 
of  jour  syringe,  and  then  withdrawn  ; the  fluid  was  brown,  and 
the  smell  of  opium  plainly  perceptible.  Another  quantity  of 
water  was  thrn  thrown  in,  and  withdrawn  ; it  returned  colour- 
less, and  without  any  smell.— The  boy  was  now  moved  eon 
tinunlly  about  for  some  lime,  and  his  senses  gradually  returned. 
As  soon  as  he  could  swallow,  he  was  made  to  drink  two  ounces 
of  ipecacuanha  wine,  w ith  a drachm  of  sulphate  of  sine.  dis- 
solved in  half  a pint  of  warm  water.  This  not  operating,  in 
twenty  minutes  a second  dose  was  given  as  strong  ns  the  first, 
and  in  ten  minutes  afterwards  the  boy  shewed  a disposition  to 
vomit : this  was  effectually  excited  by  injecting  a hand-basin 
full  of  warm  water,  by  which  I made  sure  that  his  stomach 
should  be  completely  washed  of  any  remains  of  the  poison. 
After  the  vomiting  was  over,  he  was  kepi  iu  motion  three  or 
four  hours,  taking  at  intervals  a strung  d.  ruction  of  t-ofTce:  by 
the  afternoon  of  the  same  day  1 bad  the  pleasure  of  finding  him 
perfectly  well, — It  is  almost  unnecessary  to  observe,  that  as  the 
opium  had  been  swallowed  three  hours,  (and  that  too  upon  an 
einptv  stomach,)  no  emetic  medicine  would  have  operated  until 
the  poison  was  withdrawn,  the  fibre*  of  the  stomach  being 
rendered  perfectly  Inert  by  the  stupefactive  effect  of  the  drug; 
indeed  he  had  totally  lost  the  power  of  swallowing;  it  is  there- 
fore pretty  evident,  that  the  hoy’s  life  would  not  have  been 
saved,  but  for  the  very  useful  instrument  of  which  you  have  the 
merit  of  being  the  inventor.  I am.  sir,  with  much  respect, 
your  obedient  servant,  Charles  Witt.  House  Surgeon.*' 
" Approved,  C.  Houverie.  Chairman  of  the  Committee." 

Sv«ixof,  applied  to  Veterinary  Practice.—**  A righteous  man 
regardctli  the  life  of  his  beast.1.  Proverbs,  chap.  xil.  v.  10. — 
I'ig.  1.  a,  enema  lube  for  horses;  6,  ditto  do.  dogs;  e,  vessel 
containing  the  injecting  fluid.  Fig.  2,  injecting  apparatus  for 
liovcii  or  blown  cattle  ; d,  the  oesophagus  tube  for  bullocks  ; e, 
ditto  do.  sheep. 

Animals,  as  well  a*  man.  are  liable  to  accidents  and  ritsor- 
dors,  that  demand  (he  aid  of  medical  surgery;  and  among 
these,  the  occurrence  of  ennxtipalion  and  obstruction  of  tho 
bowels,  and  of  the  fatal  effects  of  excessive  abdominal  disten- 
sion. from  an  undue  quantity  of  improper  food,  frequently  brings 
a most  useful  and  highly  valued  animnl  iulo  a situation  of  the 
utmost  danger.  Examples  of  the  former  arc  constantly  expe- 
rienced with  horses  and  dogs.  The  former  possesses  a ten- 
dency to  OOfltivcncss,  from  the  dry  nature  of  the  food  with  which 
they  sire  supplied,  under  the  general  routine  practice  of  feed- 
ing : and  they  arc  rendered  still  more  susceptible  of  this  state, 
and  consequently  of  obstruction  and  even  inflammation,  by 
protracted  and  heavy  labour,  and  by  neglect  or  improper  ma- 
nagement alter  severe  exercise.  It  is  also  a well-ascertained 
fact,  that  the  sports  of  the  field  induce  a costive  state  of  the 
bowels  of  dogs,  that  often  reduce  the  animal's  condition  and 
health,  and  not  unfrequcntly  destroy  bis  life.  The  attention  of 
sportsmen  and  gentlemen  cannot,  therefore,  bo  too  seriously 
drawn  to  this  subject;  and  wc  present  to  their  consideration 
an  instrument  hv  which  the  lives  of  many  valuable  animals 
have  been  saved,  when  every  other  means  bad  failed.  IJy 


means  of  the  apparatus  represented  by  fig.  1,  enemas  may  be 
easily  administered  either  to  horses  or  dogs:  and  tho  instru- 
ment is  such  as  to  admit  of  any  quantity  being  injected  that 


may  be  considered  applicable  to  the  size  of  the  animal  and  to 
the  nature  of  the  case.  The  engraving,  fig.  I,  represents  the 
action  of  the  instrument ; the  tube  being  screwed  to  the  side 
branch  of  the  syringe,  and  the  pipe  introduced  into  the  bowels, 
the  extremity  of  the  syringe  is  held  in  the  fluid  to  be  injrcted 
(which  is  put  into  a pail  or  other  convenient  vessel)  and  the 
piston  being  put  into  action,  the  clyster  passes  freely  into  the 
intestines.  The  facility  afforded  by  this  instrument,  of  throw- 
ing fluids  into  the  bowels  of  animals,  was  demonstrated  by  an 
experiment  performed  at  Charlton  Mews,  before  Mr.  Goodwin, 
his  majesty's  veterinary  surgeon,  in  which  Mr.  Read  injected  a 
clyster  or  three  gallon*  in  two  minutes. 

The  next  consideration,  as  to  the  applicability  of  the  instru- 
ment, is  to  the  cases  of  hoven(or  blow  n)  cattle.  The  frequency 
of  this  occurrence  to  bullocks  and  sheep,  from  overgorging  with 
potatoes,  turnip*,  flax-seed,  ground  meal,  green  clover,  or  any 
moist  or  succulent  food,  is  unfortunately  well  known  to  the 
agriculturist,  and  every  person  practically  engaged  in  the  breed 
and  management  of  stock  ; and  it  has  been  often  experienced, 
that  the  means  generally  resorted  to  in  those  cases  are  but  too 
frequently  ineffective.  The  failuro  may  be  accounted  for  by 
observing  how  inadequate  either  puncture  in  the  loin,  or  tho 
introduction  of  Monro's  tube,  is  to  the  evacuation  of  the  offend- 
ing matter  ; if  this  were  merely  gas,  either  of  the  above  means 
would  probably  liberate  it;  but  it  should  be  known  that  the 
stomach  is  filled  by  a fermenting  pultaceous  mixture  of  solids, 
fluids,  and  gas,  that  cannot  be  discharged  in  the  manner  of  gas 
simply.  The  patent  syringe,  before  described,  is  found  to  be 
as  exactly  applicable  for  this  ns  for  any  other  purpose  ; and  Mr. 
Read  has  prepared  tabes  to  be  fixed  to  it,  either  for  sheep  or  bul- 
locks, sec  plate  d.  r.  Fig.  2.  shews  the  operation  of  extracting  tho 
contents  of  the  stomach  of  a blown  bullock  ; the  tube  is  passed 
into  the  stomach,  and  the  syringe  being  fixed  to  it,  and  put  into 
action,  tho  offending  matter  is  discharged  at  the  side  opening. 

Horticultural  and  Domestic  Uses  of  the  Patent  Syringe.  Nu- 
merous and  important  as  the  uses  of  the  patent  syringe  arc 
in  animal  application,  its  utility  is  capable  of  a still  further 
extension.  For  watering  pines  and  all  other  plants  in  conserva- 
tories and  hot-houses,  and  for  the  destruction  of  insects  upon 
trees  in  forcing- booses  or  on  walls,  it  far  exceeds  the  barrow- 
engine  in  the  facility  of  it*  application.  The  Horticultural 
Society  of  London,  to  mmk  their  approbation  of  it,  honoured 
the  patentee  by  conferring  upon  him  their  silver  medal  for  the 
invention.  It  has  of  late  been  much  used  for  washing  tho 
windows  of  houses  und  carriages,  and  is  found  to  be  a most 
effective-  apparatus  for  fumigating  trees  and  hot-houses. 

This  instrument  also,  in  case  of  need,  is  an  excellent  fire- 
engine,  as  from  it  portability  it  can  he  applied  to  the  first  break- 
ing out  of  a fire,  w hen  no  sort  of  assistance  could  be  derives! 
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from  the  engines  of  the  Insurance  Companies,  and  iU  utilility 
in  this  way  having  been  proved  by  actual  experience,  moat  of 
ll.c  Fire  Offices  have  prepared  themselves  with  it,  and  it  is  now 
very  properly  finding  its  way  into  private  families,  as  a safe* 
guard  against  the  destructive  and  hazardous  effects  of  fire. 

Having  thus  described  the  uses  of  this  simplo  but  voidable 
invention,  wc  close  the  subject,  with  the  following  statement  of 
the  whole  expense  of  the  apparatus: — Price  of  tho  enema  ap- 
paratus £2.  12i.  Cut.  and  with  the  tobacco  canister,  £3. 3 t. — Price 
of  the  poison  apparatus,  £3. 10t. — The  catheter  (it. — The  nipple 
glass  dr, — and  the  cupping  glasses  (it.  each. 

SYRINGOTON,  the  naoio  of  an  instrument  to  lay  open  the 
fistula. 

SYRUP,  an  agreeable  liquor  or  composition,  of  a thick  con- 
sistence, made  of  juices,  tinctures,  or  w aters,  of  fruits,  flowers, 
or  herbs,  boiled  up  wiih  sugar  or  honey,  in  order  to  preserve 
the  compound  from  spoiling  by  fermentation,  or  otherwise. 
Syrups  furnish  an  almost  endless  variety. 

SYSTEM,  in  general  denotes  an  assemblage  or  chain  of 
principles  and  conclusion ; or  the  whole  of  auy  doctrine,  the 
several  parts  whereof  are  bound  together,  and  depend  on  each 
other. 

SYTHE,  the  subject  of  the  Hainaull  aythe  having  excited 
considerable  interest,  wc  present  our  readers  with  an  engrav- 
ing, and  an  account  of  it  extracted  from  the  Farmer’s  Magazine 
of  August,  1823.  This  instrument  was  brought  under  the  notice 
of  the  Directors  of  the  Highland  Society  of  Scotland  so  far  back 
as  June,  1823.  The  summer  general  meeting  passed  over,  and 
no  funds  could  be  voted  to  defray  the  necessary  expense  of  trial 
that  season ; tho  directors  could  only  recommend  to  the  mem- 
bers and  their  friends,  who  might  travel  in  Flanders  during  the 
then  ensuing  harvest,  to  obtain  information  respecting  it  on 
the  spot  ; and,  with  a view  to  the  ulterior  proceedings  contem- 
plated, the  deputv-sccrctary  was  directed  to  procure  two  of  the 
sytlics.  Many  of  our  readers  must  have  heard  of  the  trials 
made  several  years  ago  with  the  Hainault  aythe  on  the  farm  of 
Mudiford,  near  Christchurch,  belonging  to  Sir  George  H.  Rose. 
This  gentleman  had  employed  a Flemish  labourer,  a prisoner  of 
war,  to  teach  his  people  the  use  of  it;  and  some  of  them,  it  ap- 
pears, had  acquired  great  proficiency,  and  were  able  to  instruct 
others.  The  first  experiments  were  reported  in  the  newspapers, 
and  attracted  a good  deal  of  notice  at  the  time  ; and  yet  it  docs 
not  appear  that  this  had  the  effect  of  introducing  it  into  general 
use  even  in  that  neighbourhood.  Whatever  may  have  been  the 
cause  of  this,  it  is  certain,  that  its  comparative  merits  were 
neither  unknown  nor  unappreciated  in  other  quarters.  Mr. 
Warden,  Sir  George's  bailiff,  after  this  gentleman  had  let  his 
farm,  on  being  appointed  to  the  embassy  at  Berlin,  had  in- 
structed the  reapers  of  Colonel  Hughes,  near  St.  Asaph,  and 
those  of ‘Sir  Watkiu  W.  Wynne,  at  Wynnestay.  It  appears 
also,  from  recent  information,  that  the  Hainault  sythe,  if  not  in 
common  use,  is  at  least  well  known  in  different  parts  of  Wales, 
as  well  ns  of  England,  and  that  it  was  tried  some  time  hack  as 
far  north  as  Aberdeenshire.  The  directors  of  the  Highland 
Society  wero  not  ignorant  of  all  this;  but,  knowing  the  diffi- 
culties which  a new  implement  has  to  encounter  before  it  can 
bo  subjected  to  a sufficient  number  of  well-conducted  experi- 
ments to  have  its  merits  decided  on,— difficulties  which  could 
not  fail  to  he  increased  by  this  being  a foreign  implement,  and 
probably  often  used  by  unskilful  hands. — they  resolved,  notwith- 
standing, to  put  the  question  at  rest  by  having  it  tried  in  a 
variety  of  situations,  and  with  the  different  kinds  of  crons;  and 
that  these  trials  should  not  be  confined  to  one  or  two  districts, 
but  made  throughout  most  of  the  corn  counties  of  Scotland, 
under  the  inspection  of  the  local  agricultural  societies.  Such 
an  arrangement,  it  is  evident,  was  well  calculated  to  make  the 
merits  of  the  implement  extensively  known,  and,  at  the  same 
time,  to  afford  an  opportunity  to  the  labourers  of  almost  every 
art  of  Scotland  to  learn  how  to  work  with  it.  Through  the 
ind  offices  of  M.  the  Chevalier  Masclct,  consul  of  France, 
two  hands,  the  sons  of  small  farmers,  were  engaged  in  French 
Flanders,  and  brought  over  at  the  expense  of  the  society.  They 
arrived  at  Edinburgh  oil  the  12th  of  July;  on  tho  15th,  they 
were  employed  in  reaping  with  the  Hainault  sythe  on  tho  farm 
of  I. oc nc nd.  belonging  to  Mr.  Oliver,  in  the  neighbourhood  of 
the  city,  before  a great  concourse  of  spectators;  and  the  day 


following  they  set  out  on  the  route  assigned  them  by  the  so- 
ciety, through  East  Lothian,  and  the  counties  of  Berwick  and 
Roxburgh,  practising  one  or  two  days  near  the  principal  towns. 
Ou  the  22d  they  were  at  Dalkeith,  from  whence  they  were  to 
proceed  to  Lanarkshire,  Renfrewshire,  tho  Carses  of  Stirling 
and  Gowric,  and  the  counties  of  Fife,  Forfar,  Aberdeen,  and 
Moray,  and  perhaps  still  farther  north,  if  the  duration  of  the 
harvest  w ill  admit  of  it.  The  members  of  the  Highland  Society, 
abounding  In  every  part  of  Scotland,  and  most  of  iliem  at  this 
season,  in  the  country,  engaged  to  attend  the  trials  iu  the 
several  districts;  while  the  local  agricultural  socicih  s entered 
into  the  measure  with  a degree  of  spirit  and  liberality,  (having 
offered,  of  their  own  accord,  to  relieve  the  Highland  Society 
from  part  of  the  general  expense,)  which  have  not  often  been 
equalled,  and  which  are  to  he  found,  to  the  same  extent,  and 
among  the  same  class,  in  no  other  country  than  Britain.  Still 
further  to  insure  accurate  and  full  reports,  the  Highland  Society 
circulated  printed  queries,  to  direct  the  attention  of  those  who 
attend  the  trials  to  the  most  important  circumstances. 

The  following  isthe  result  of  experiments  made  in  East 
Lothian,  Berwickshire,  and  Roxburghshire,  that  is,  in  the  best 
cultivated  counties  in  Scotland,  in  the  following  terms : **  On 
the  16th  and  17th,  the  use  of  the  instrument  was  exhibited  on 
the  farm  of  Amisfield  Mains  near  Haddington,  in  presence  of 
the  Marquis  of  Twceddale.  the  Earl  of  Lauderdale,  Mr.  Hay  of 
Spot,  Mr.  Hunter  of  Thurston,  Mr.  Balfour  of  Whitliughanie, 
Mr.  Rennie  of  Fhaotassic,  Mr.  Bngr.o  of  Woodhall,  and  many 
of  the  most  eminent  agriculturists  in  East  Lothian  ; and  we 
have  been  favoured  by  an  intelligent  spectator  with  the  follow- 
ing account,  accompanied  by  a few  remarks: 

**  The  first  trial  was  made  upon  a field  of  strong  wheat,  and 
in  two  hours  and  a half  the  reapers  cut  down  about  a quarter  of 
n Scots  acre,  though  they  were  somewhat  interrupted  with 
stones.  This  trial  satisfied  the  gentlemen  present,  that  where 
land  is  free  of  stones,  two  reapers  with  the  Hainault  sythe 
might  cut  an  acre  of  strong  corn  in  a day,  and  that  it  will  he 
cut  closer,  and  with  as  little  loss  in  shaking,  as  with  the  com- 
mon sickle.  On  the  second  day  the  reapers  cut  some  barley 
and  oats  ; and  though  the  superiority  of  the  implement  was  not 
so  evident  a>  on  tho  find  occasion, (the  corn  being  much  12.: liter 
on  the  ground,)  it  was  on  the  whole  very  satisfactory.  They 
finished  by  another  trial  in  the  wheat  field. 

“There  appeared  some  difference  of  opinion  as  to  the  advan- 
tage of  using  this  implement  on  all  occasions,  but  there  is  only 
one  opinion  as  to  its  decided  superiority  in  cutting  strong  stand- 
ing corn.  Care  must  be  taken,  however,  to  clear  the  laud  of 
stones ; and  where  this  is  done,  the  crop  will  he  cut  closer,  and 
as  clean,  with  the  Wainault  sythe,  as  it  can  he  by  the  modes 
practised  in  this  country,  anil  at  considerably  less  expense. 

“ On  the  evening  of  the  I7lb.  the  party  proceeded  to  Du?i«r  ; 
and  next  day  exhibited,  in  a field  of  barley  belonging  to  Mr. 
Logan,  of  Crumstain,  in  tho  presence  of  General  Maitland, 
Mr.  Hay,  of  Dunse  Castle,  and  a number  of  the  most  respect- 
able farmers  in  the  neighbourhood.  The  barley  was  a heavy 
crop;  and  in  an  hour  the  two  icapers  cut  6U6  square  yards, 
equal  to  one-eighth  of  an  English  acre,  or  at  Hie  rate  of  one  acre 
three-eighths  in  a day  of  eleven  hours.  Those  who  witnessed 
the  work  staled,  that  it  would  require  five  of  their  best  Irish 
reapers  to  cut  the  same  quantity  in  the  same  lime.  The  trial 
gave  great  satisfaction,  and  several  gentlemen  took  immediate 
steps  to  enable  some  of  their  workmen  to  employ  the  sythe. 

“ Havingarrived  at  Kelso  on  the  evening  of  tho  18th,  arrange- 
ments were  made  for  a short  trial  the  next  day,  to  suit  the  con- 
venience of  faimers  attending  the  market;  whilst  Saturday, 
the  20(h,  w as  set  apart  for  putting  the  abilities  of  tho  reapers 
to  a full  and  fair  test.  Accordingly,  on  Friday  afternoon,  the 
use  of  the  instrument  was  exhibited  for  about  an  hour,  on  Mr. 
Dudgeon’s  farm  of  Spy  law,  to  a very  great  concourse  of  specta- 
tors, all  of  whom  appeared  to  lake  a must  lively  interest  in  the 
scene,  and  to  derive  much  satisfaction  from  it.  Next  day  the 
reapers  were  again  upon  tho  same  ground  about  ten  o’clock, 
and  proceeded  to  w ork  an  hour  on  a very  heavy  crop  of  barley. 
They  cut  720  square  yards,  which,  on  a day’s  work  of  ten  hours, 
is  at  the  rate  of  three-fourths  of  nn  English  acre  to  each  reaper. 
The  ground  was  rather  stony,  and  some  impediment  from  tho 
crowd  w as  unavoidably  sustained,  otherwise,  as  asserted  by  tho 
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reapers,  they  would  have  done  at  the  rate  of  an  acre  each  at 
least.  At  first  several  binders  lied  and  set  up  the  sheaves  ; 
afterwards  one  man  undertook  the  task,  and  performed  it : but 
he  declared  he  could  nulhave  gone  on  throughout  the  day,  and 
it  was  evidently  loo  much  for  one  of  the  best  workers  to  ac- 
complish. 

“ The  next  trial  look  place  upon  some  very  light  oats,  and  it 
certainly  proved  that  the  sytbc  was  quite  effectual  on  crops  of 
that  description,  a fact  which  was  very  generally  doubled.  As 
there  happened  to  be  no  wheat  ready  for  cutting  on  Spylaw. 
the  uext  and  third  trial  was  made  upon  a field  of  wheat  near 
Kelso ; a very  fair  crop,  and  the  ground  free  from  large  stones. 
The  day  being  far  spent,  the  time  was  limited  to  a quarter  of 
an  hour,  and  the  result  whs  ‘212  yards,  or  at  the  rate  ot  one  acre 
and  three-fourths,  English  measure,  per  day  of  ten  working 
hours;  and  here  again  the  obstructions  from  the  crowd  were 
very  considerable.  The  whole  corn  taken  down  was  cut  closer 
to  the  ground,  and  cleaner,  than  by  the  sickle.  Three  of  the 
best  reapers  with  the  sickle,  cut  an  English  acre  per  day,  mak- 
ing also  bands  for  the  sheaves  ; but  five  are  often  found  scarcely 
equal  to  the  same  work. 

“ These  experiments  were  witnessed  bjr  a committee  of  the 
Highland  Society,  a Committee  of  the  Union  Agricultural  So- 
ciety, and  a number  of  proprietors  and  eminent  agriculturists; 
and  at  intervals  a number  of  intelligent  and  active  workers, 
who  had  been  brought  forward  for  the  purpose,  were  allowed 
to  use  the  scythes,  and  received  instructions  from  the  Flemings ; 
and  many  of  them  shewed  considerable  expertness. 

“The  two  young  Flemings  are  suns  of  farmers  in  French 
Flanders,  (where  Hums  seldom  much  exceed  100  acres,)  and 
their  names  are  J.  B.  Dupre,  and  Luis  Catteau,  the  first 
from  the  neighbourhood  of  Douay.  the  other  from  near  Lille. 
Their  behaviour  is  modest  and  unassuming ; they  are  very  intel- 
ligent, and  shew  a most  praiseworthy  anxiety  for  information, 
particularly  in  statistical  and  agricultural  matters, on  which  they 
take  numerous  notes.  They  allege  they  cannot  do  so  much 
work  as  the  labourers  in  tlieir  own  country,  who  depend  solely 
for  subsistence  on  their  daily  toil.  To  a question  pointedly  put 
to  them,  if  the  sythe  could  be  used  with  advantage  when  the 
crop  was  on  an  acclivity  » they  unhesitatingly  replied,  ‘ Equally 
well  as  on  a level  piece  of  ground  and  offered  to  provo  it.' 

Description  of  the  Plate.  This  implement,  called  in  England 
the  Hainault  sythe,  is  known  in  French  Flanders  under  the  name 
of  Piquet,  or  Petite  Pauls,  (small  sythe.)  It  is  composed  of  two 


parts,  fig.  I sod  2.  Fig  l represents  the  piquet.  The  blade 
A to  B.  is  21  inches  long  and  2|  inches  broad.  The  back  is  } of 
an  inch  thick.  The  blade  is  fixed  into  the  handle  by  one  or 
rather  two  wedges  I,  I.  The  handle  from  I to  C is  seven- 
teen inches  long.  At  C it  is  curved ; the  length  from  C D, 
61  inches.  The  part  F,  G,  E,  is,  from  F to  G,  3}  inches  wide, 


t» » i •«- 


and  from  P to  E,  4 inches  long. 

This  serves  as  a balance  to  help 
the  workman.  At  II  is  a small 
leather  strap,  in  which  the  work-C\ 
man  inserts  bis  forc-fingcr.  In 
this  point,  where  they  place  their 
fore  finger,  is  the  centre  of  gra- 
vity. Fig.  2 is  called  the  croeket 
(the  hook.)  The  workman  uses 
it  with  his  left  hand,  to  gather  the 
quantity  of  corn  he  intends  to  cut, 
to  support  it  when  he  is  cutting, 
and  lay  it  afterwards  behind  him. 

This  hook  has  a handle,  A,  B.  of 
the  length  of  three  feet  five  inches  ; 
its  shape  is  sauare;  it  has  at  the 
lop  an  iron  nook  nailed  on  the 
wood;  its  length  from  A to  C is 
10|  inches.  The  small  opening  above  B is  for  the  purpose  of 
inserting  the  blade,  so  as  to  prevent  the  workman  being  hurt, 
when  carrying  his  implement 
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TAB 

TT>  the  nineteenth  letter  of  our  alphabet.  In  Abbreviations, 
amongst  the  Roman  writers,  T.  stands  for  Titus.  Titius,  &c. 
Tab.  for  Tabularius;  Tah.  P.  II.  C.  for  Tahularius  provincis 
Hispanic  citerioris ; Tar.  Tnrqtiinius ; Tl.  Tiberius ; Ti.  F. 
Tibcrii  filius;  Ti.  L,  Tiberii  libertus ; Ti.  N.  Tiberius  Nepos; 
T.  J.  A.  V.  P.  V.  D.  tempora  judicem  arbitrumve  postulat  ut 
det ; T.  M.  P.  terminum  posnit;  T.  >1.  D.  terminum  dedicn- 
vit ; Tr.  trans  tribunus  ; Tr.  M.  or  Mil.  tribunus  roilitum  ; T.  R. 
P.L.  D.  E.  S.  triannus  plebis  designates  ; T.  R.  A.  E.  R.  tribu- 
nas wrarii ; T.Y.  R.  0.  A.  P.  triumviri  eapitales ; T.  R.  or 
TRIB.  POT.  tribunicia  potestata ; Tul.  H.  Tulus  Hostilius. 

TABBY,  in  Commerce,  a kind  of  rich  silk  which  has  under- 
gone the  operation  of  tabbying;  or  being  passed  through  a 
calender,  tho  rolls  of  which  are  made  of  iron  or  copper,  vari- 
ously engraven ; which  bearing  unequally  on  the  stuff,  renders 
the  surface  unequal,  so  as  to  reflect  the  rays  of  light  differently, 
making  the  representation  of  waves  thereon. 

TABLE,  in  Perspective,  denotes  a plane  surface,  supposed 
to  be  transparent,  and  perpendicular  to  the  horizon.  It  is 
always  imagined  to  be  placed  at  a certain  distance  between  the 
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eye  and  the  objects,  for  the  objects  to  be  represented  thereon 
by  means  of  tnc  visual  rays  passing  from  every  point  thereof 
through  the  table  to  the  eye;  whence  it  is  called  perspective 
plane. 

TABLE,  among  the  Jewellers.  A table-diamond,  or  other 
precious  stone,  is  that  whose  upper  surface  is  quite  flat,  and  the 
only  sides  cut  in  angles  ; in  which  sense,  a diamond  cut  table- 
wise,  is  used  in  opposition  to  a rose-diamond. 

Tahlu.  in  Mathematics,  systems  of  numbers  calculated  to  bo 
ready  at  hand  for  the  expediting  astronomical,  geometrical, and 
other  operations:  thus,  we  say  tables  of  the  stars;  tables  of 
sines,  tangents,  and  secants  ; tables  of  logarithms,  rhumbs,  8cc.; 
sexagenary  tables. 

TABLING,  a sort  of  broad  hem,  formed  on  tbc  heads,  skirts, 
and  bottoms  of  a ship’s  sails,  to  strengthen  them  io  that  part 
which  is  attached  to  tbe  bolt-rope. 

TACCA,  a genus  of  the  class  and  order  hexandria  monogynia. 

TACHYGRAPHY,  the  art  of  writing  fast,  or  of  short  hand  ; 
of  which  authors  have  invented  several  methods. 

TACK,  a rope  used  to  confine  the  foremost  lower  corners  of 
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the  courses  and  stay-sails,  in  a fixed  position,  when  the  wind 
crosses  the  ship’s  course  obliquely.  The  same  name  is  nlso 
given  to  the  rope  employed  to  pull  out  the  lower  corner  of  n 
si uddi UK- sail  to  the  extremity  of  its  boom.  The  main-sail  and 
fore-sail  of  a ship  arc  furnished  with  a lark  on  each  side,  which 
is  formed  of  a thick  rope,  tapering  to  the  end,  and  having  a 
knot  wrought  upon  the  largest  end,  by  which  it  is  firmly  re- 
tained in  lire  clue  of  the  sail  ; the  tack  therefore  extends  the 
sail  to  windward,  while  the  sheet  extends  it  to  leeward. 

Tack,  is  also  applied,  by  analogy,  to  that  part  of  nny  sail  to 
which  the  tack  is  usually  fastened.  A ship  is  said  to  he  on  the 
starboard  or  larboard  tack,  when  she  is  close-hauled  with 
the  wind  on  the  sta.board  or  larboard  side,  ond  in  this  sense 
the  distance  she  sails  in  that  position  is  considered  as  the 
length  of  the  tack,  although  this  is  more  frequency  ended  n 
board.  To  Tack,  to  change  the  course  from  one  board  to 
another,  or  turn  the  ship  about  from  the  starboard  to  the  lar- 
board tack,  or  eire  versa,  in  a contrary  wind.  It  is  performed 
by  turning  the  ship’s  prow  suddenly  to  the  wind,  whereby  her 
head-sails  being  thrown  aback,  they  receive  the  impression  of 
the  wind  in  a new  direction,  and  cause  her  to  fall  off  fioni  the 
wind  to  the  other  tack. 

TACKING,  is  also  used  in  a more  enlarged  sense,  to  imply 
that  manoeuvre  hy  which  a ship  makes  an  oblique  progression 
to  windward,  in  a zig-zag  direction;  this,  however,  is  more 
usually  called  beating  or  turning  to  windward.  The  operation 
of  tacking  is  thus  performed:  the  helm  bring  put  to  the  lec- 
sidc,  the  commanding-officer  calls  out, 4 Helm  a-lee;’  the  bead- 
sails  are  immediately  made  to  shiver  in  the  wind,  by  casting 
loose  their  sheets  and  bow  lines;  the  officer  then  calls,  * Raise 
tacks  and  sheets/  which  is  executed  by  loosening  all  the  ropes 
which  confine  the  corners  of  the  lower  sails,  in  order  that  they 
may  be  more  readily  shifted  to  the  other  side.  When  the  ship 
has  turned  her  head  directly  to  the  wind,  the  order  Is  given  to 
turn  about  the  sails  on  the  mizzen-mast,  by  the  exclamation, 

4 Haul  main-sail,  haul;'  the  bow-lines  and  braces  are  then 
instantly  let  go  on  one  side,  and  as  expeditiously  drawn  in  on 
the  other  side,  so  as  to  wheel  the  yards  about  their  masts;  the 
lower  corner  of  the  main-sail  is,  by  means  of  its  tack,  pulled 
down  to  its  station  at  the  chess -tree,  and  the  after-sails  are  at 
the  same  time  adjusted  to  stand  upon  the  other  board.  Finally, 
when  the  ship  has  fallen  off  five  or  six  points,  the  commanding- 
officer  calls, 4 Haul  off  all/  or, 4 Let  go  and  haul then  the  sails 
on  the  foremast  arc  wheeled  about  by  their  braces,  and  as  the 
ship  has  a tendency  to  fall  off,  she  is  checked  by  the  effort  of 
the  helm,  which  is  for  that  purpose  shifted  to  the  now  Ice-side. 
The  fore-tack,  or  lower  corner  of  the  foresail,  being  fixed  in  its 
place,  the  bowlines  are  hauled,  and  the  other  sails  arc  properly 
arranged  to  the  wind,  which  is  called  trimming  all  sharp.  In 
order  to  explain  the  theory  of  tacking  a ship,  it  may  be  neces- 
sary to  premise  a known  axiom  in  natural  philosophy,  that 
every  body  will  persevere  in  a state  of  rest,  or  of  moving  uni- 
formly in  a right  line,  unless  it  be  compelled  to  change  its  state 
by  forces  impressed,  and  that  the  change  of  motion  is  propor- 
tional to  the  moving  force  impressed,  and  is  made  according  to 
the  right  line  in  which  that  force  is  exerted.  Hy  this  principle 
it  is  easy  to  conceive  how  a ship  is  compelled  to  turn  in  any 
direction  by  the  force  of  the  wind  acting  upnu  her  sails  in  hori- 
zontal lines.  For  the  sails  may  be  so  arranged  as  to  receive 
the  current  of  air  either  directly,  or  more  or  less  obliquely  ; 
hence  the  motion  communicated  to  the  snils  must  of  necessity 
conspire  with  that  of  the  wind  upon  their  surfaces.  To  make 
the  ship  tack,  or  turn  round  with  her  head  to  ihc  windward,  it 
Is  therefore  necessary,  after  she  has  received  the  first  impression 
from  the  helm,  that  the  head-sails  should  he  so  disposed  as  to 
diminish  the  effort  of  the  wind,  in  the-  first  instant  of  her  motion, 
and  that  the  whole  force  of  the  wind  should  be  cxrrtcd  or.  the 
after-sails,  which,  operating  on  the  ship’s  stem,  carries  it  round 
like  a weathercock.  But  since  the  action  of  the  altcr-snils  to 
turn  the  ship  will  unavoidnbly  cense  when  her  head  points  to 
the  windward,  it  then  becomes  necessary  to  use  the  bend-sails 
to  prevent  her  from  falling  off,  and  returning  to  her  former 
situation.  These  arc  accordingly  laid  aback  on  the  lee-side, 
to  push  the  vessel’s  forepart  towards  the  appointed  side  till  she 
has  fallen  into  the  line  of  her  course  thereon,  aud  fixed  her  sails 
to  conform  with  that  situation. 
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TACKLE,  a machine  formed  by  li  e communication  of  a rope 
with  an  assemblage  of  blocks,  and  know  n in  mechanics  by  UM 
name  of  pulley.  Tackles  arc  used  in  a ship  to  raise,  remove, 
or  secure  weighty  bodies,  to  support  the  masts,  or  to  extend 
the  sails  and  rigging;  they  are  moveable,  as  communicating 
with  a runner,  or  fixed,  as  being  hooked  in  an  immoveable 
situation  ; and  they  nrc  more  or  less  complicated  in  proportion 
to  the  (-fleets  which  they  arc  intended  to  produce.  The  appli- 
cation of  the  tackle  to  mechanical  purposes  is  called  hoisting 
or  bowsing.  Ground  Tackle , implies  the  anchors,  cables,  Ike. 
Tack  Tackle , a small  tackle  used  to  pull  down  the  tacks  of  the 
principal  sails  to  their  respective  stations,  and  particularly 
attached  to  the  main  sails  of  brigs,  sloops,  cutters,  and  schoon- 
ers. For  v arious  other  tackles,  sec  their  particular  epithets. 

TACTICS,  in  the  art  of  War,  is  the  method  of  disposing 
forces  to  the  best  advantage  in  order  of  battle,  and  of  perform- 
ing the  several  military  motions  and  evolutions. 

TAB  N I A,  in  Natural  History,  Tape  Worm.  Gmelin  has 
enumerated  almost  one  hundred  species,  besides  varieties:  he 
has  divided  tlu-m  into  sections.  A.  Those  foor.d  in  other  parts 
besides  the  intestines,  and  furnished  with  a reside  behind. 
U.  Those  found  in  the  intestines  only,  and  without  a terminal 
vesicle.  C.  Those  with  the  head  unarmed  with  hooks.  The 
worms  of  tho  first  section  are  found  infesting  mammalia,  rep- 
tiles, and  fish.  Those  of  the  second  section  arc  found  in  the 
mammalia,  in  birds,  and  iu  fish  ; and  those  of  the  third  section 
infest  mammalia,  birds,  reptiles,  and  fish.  This  genus  of  worms 
arc  destined  to  feed  on  the  juices  of  various  animals,  and  aro 
usually  found  iu  the  alimentary  canal,  generally  at  the  upper 
part  of  it.  They  are  sometimes  found  in  great  numbers,  and 
occasion  the  most  distressing  disorders.  They  have  the  powei 
of  reproducing  parts  which  havo  hern  broken  off,  and  are  there- 
fore removed  with  the  utmost  difficulty:  they  nrc  oviparous, 
and  discharge  their  eggs  from  the  apertures  on  the  joints. 

TAFFAREL,  the  uppermost  part  of  a ship’s  stern,  being  a 
curved  piece  of  wood,  and  usually  ornamented  with  some 
device  in  sculpture. 

TAIL  of  a Gale,  a name  given  by  sailors  to  the  latter  part 
of  a storm,  wherein  its  violence  is  considerably  abated. 

T ML* Block,  a single  block,  having  a short  piece  of  rope 
attached  to  it,  by  which  it  may  be  fastened  to  any  object  at 
pleasure,  either  Car  conveyance,  or  to  increase  the  force  applied 
to  the  said  object. 

TAKING-!*,  among  Seamen,  the  act  of  brailing  up  and  furl- 
ing the  sails  at  sea,  particular!)  when  the  w ind  increases  ; and 
is  generally  used  in  opposition  to  setting. 

TALC,  in  Mineralogy,  a stone,  the  characters  of  which  are, 
a specific  gravity  between  36&3-t  and  42-9fK)2;  a texture  cosy  to 
be  scraped  with  the  knife;  a soft  and  unctuous  surface;  tho 
primitive  form  of  a right  rhomboidal  prism,  its  bases  having 
angles  of  120  degrees  and  00  degrees,  and  in  which  sections 
parallel  with  these  bases  aro  easily  obtained.  Its  integrant 
molecule  has  the  same  form. 

TALENT,  a money  of  account  amongst  the  ancients,  equal 
to  £342  sterling.  Among  tho  Jews,  a talent  in  weight  was 
equal  to  00  manch,  or  113  pounds,  10  ounces,  I pennyweight, 
10  and  two-seventh  grains. 

TALES  is  used  in  Law,  for  a supply  of  men  impannclled  on  a 
jury,  and  not  appearing,  or  on  their  appearance  challenged 
and  disallowed,  when  the  judge,  upon  motion,  orders  a supply 
to  be  made  by  the  sheriff  of  one  or  more  such  persons  present 
in  court,  to  make  up  a full  jury. 

TALLOW,  animal  fat  melted  down  and  clarified ; bat  tho 
name  is  frequently  given  to  this  unctuous  substance  in  its  most 
simple  state.  After  domestic  purposes  are  supplied,  the  great 
consumption  is  in  the  making  of  soap  and  candles,  and  in  tho 
dressing  of  leather. 

Tallow  Tree.  In  China  this  tree  grows  in  great  abundance. 
It  is  about  the  height  of  a pear  tree,  and  in  habit  it  resembles 
that  of  the  cherry.  The  seeds,  which  are  numerous,  aro  sepa- 
rated from  the  white  substance  in  which  they  arc  enclosed,  by 
being  steeped  ten  or  fifteen  day*  in  water;  after  which,  boing 
put  into  a press,  a glutinous  oil  drops  from  them,  which  soon 
hardens  into  the  consistence  of  animal  tallow.  The  seed  is  also 
sometimes  boiled  iu  water,  when  the  oil  is  found  floating  on  its 
surface.  Candles  made  of  this  substance  are  very  white,  and, 
II  T 
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according  to  Sir  George  Staunton,  arc  firmer  than  those  of 
common  tallow,  as  well  as  free  from  all  offensive  odour ; but  he 
thinks  them  inferior  to  such  as  are  made  of  wax  or  spermaceti. 
The  Chinese  frequently  colour  this  tallow  with  vermilion,  to 
add  to  its  beauty. 

TALLY,  a piece  of  wood,  on  which  retailers  cot  notches  to 
mark  the  goods  delivered  out  on  credit.  Tollies  are  taken  as 
evidence  in  courts  of  justice,  as  mueh  as  books. 

TALLYING-Aft,  a phrase  applied  to  the  act  of  pulling  aft 
the  sheets  or  lower  corners  of  the  main-sail  and  fore-sail. 

TALMUD,  or  Thalmud,  among  the  Jews,  a collection  of  the 
doctrines  of  their  religion  or  morality. 

TALPA.the  Mote,  a genus  of  quadrupeds  of  the  order  ferns. 
The  common  mole  is  about  six  inches  in  length,  without  the 
tail.  Its  body  is  large  and  cylindrical,  and  its  snout  strong  and 
cartilaginous.  Its  skin  is  of  extraordinary  thickness,  and 
covered  with  a fur,  short,  but  yielding  to  that  of  no  other  animal 
in  fineness.  It  hears  with  particular  acuteness,  and,  notwith- 
standing the  popular  opinion  to  tho  contrary,  possesses  eyes, 
which  it  is  stated  to  be  able  to  withdraw  or  project  at  plea- 
sure. It  lives  partly  on  the  roots  of  vegetables,  but  principally 
on  animal  food,  such  as  worms  and  insects,  and  is  extremely 
voracious  and  fierce.  Shaw  relates,  from  Sir  Thomas  Brown, 
that  a mole,  a toad,  and  a serpent,  have  been  repeatedly 
enclosed  in  a large  glass  vase,  and  that  the  mole  lias  not  only 
killed  the  others,  hut  has  devoured  a very  considerable  part  of 
them.  It  abounds  in  soft  ground,  in  which  it  can  dig  with  ease, 
and  which  furnishes  it  with  the  greatest  supply  of  food.  It 
forms  its  subterraneous  apartments  with  great  facility,  by  its 
snout  and  feet,  and  with  a very  judicious  reference  to  escape 
and  comfort.  It  produces  four  or  five  young  in  the  spring,  in 
a nest  a little  beneath  the  surface,  composed  of  moss  and 
herbage.  It  is  an  animal  injurious  to  the  grounds  of  the  farmer, 
hy  throwing  up  innumerable  hills  of  mould,  in  the  construction 
of  its  habitation,  or  the  pursuit  of  its  food  ; And  many  persons 
obtain  their  subsistence  from  the  premiums  which  arc,  on  this 
account,  given  for  their  destruction.  Moles  can  swim  with 
considerable  dexterity,  and  are  thus  furnished  with  the  means 
of  escape  in  those  sodden  iuundations  to  which  they  are  fre- 
quently exposed.  In  Ireland,  the  mole  is  unknown. 

TAMAR1CK,  a large  shrub  much  used  in  some  parts  in 
making  quickset  hedges.  The  French  sort  is  chiefly  used. 

TAMARINDUS,  the  Tamarind  Tree,  a genus  of  plants 
arranged  by  Linmcus  under  the  class  of  triandria  and  order  of 
monogynia.  The  timber  of  the  tamarind  tree  is  heavy,  firm, 
and  hard ; sawn  into  boards,  it  is  converted  to  many  useful 
purposes  in  building.  The  fruit  is  used  both  in  food  and  medi- 
cine. In  many  parts  of  America,  particularly  in  Curn^oa,  they 
cat  abundanco  of  it  raw.  without  any  inconvenience.  In  Mar- 
tinico  also,  they  eat  the  unripe  fruit,  even  of  the  most  austere 
kind. 

TAM B AC,  a mixture  of  gold  and  copper,  which  the  people  of 
Siam  hold  more  beautiful  and  valuable  than  gold  itself. 

TAMBOUR,  in  Architecture,  a term  applied  to  the  Corin- 
thian and  Composite  capitals. 

Tambour,  in  the  Arts,  is  a species  of  embroidery,  in  which 
threads  of  gold,  silver,  and  silk,  are  formed  into  leaves,  flowers, 
or  other  figurrs. 

TAMPING,  in  Miuing,  is  the  clay,  or  other  matter,  rammed 
into  a hole  made  in  a rock,  for  blasting  with  gunpowder. 

TAMPION,  or  Tompfon,  a stopple  or  plug  which  closes  np 
a hole  in  a vessel.  In  Gunnery,  it  is  a wooden  cylinder  put 
into  the  muzzles  of  cannon,  &.c.  to  prevent  the  dust  or  wet  from 
entering. 

TAN.  the  bark  of  the  oak  chopped  and  ground  in  a tanning 
mill  into  a coarse  powder,  to  be  used  io  tho  tanning  of  leather. 

TANGENT,  in  Geometry,  is  defined,  in  general,  to  be  a right 
line,  which  touches  any  Brch  of  a curve,  in  such  a manner  that 
no  right  line  can  be  drawn  betwixt  the  right  line  and  the  arch. 

TANNIN.  This,  which  is  one  of  tho  immediate  principles  of 
vegetables,  was  first  distinguished  by  Scguin  from  the  gallic 
acid,  with  which  it  had  been  confounded  under  the  name  of 
(he  astringent  principle.  He  gave  it  the  name  of  tnnniu.  from 
its  use  in  the  tanning  of  leather,  w hich  it  effects  by  its  charac- 
teristic property,  that  of  forming  with  gelatin  a tough  insoluble 
matter. 


TANNING.  The  several  kinds  of  leather  sre  prepared  from 
the  skins  of  animals,  macerated  tor  a long  time  with  liute  and 
water,  to  promote  the  separation  of  the  hair  and  wool,  and  of 
tbe  fat  and  fleshy  parts,  in  which  recourse  is  also  hud  to  the 
assistance  of  mechanical  pressure,  scraping,  and  the  like.  Tbe 
skin,  when  thus  deprived  of  its  moist  puticscibio  part,  and 
brought  considerably  toward  the  state  of  mere  fibre,  is  tanned 
by  maceration  with  certain  astringent  substances,  particularly 
the  bark  of  the  oak  tree.— The  bide  consists  almost  wholly  of 
gelatin,  and  all  that  is  necessary  is,  to  divest  it  of  the  hair, 
epidermis,  and  any  flesh  or  fat  adhering  to  it.  This  is  com- 
monly done,  after  they  have  been  soaked  in  water  some  time, 
and  bandied  or  trodden  to  cleanse  them  from  filth,  by  immers- 
ing them  in  milk  of  lime.  Some,  instead  of  lime,  use  an 
acescent  infusion  of  barley  or  rye  meal,  or  spent  tan;  and 
others  recommend  water  acidulated  with  sulphuric  acid. 
Similar  acidulous  waters  are  afterwards  employed  for  raising 
or  swelling  the  hide,  when  this  is  necessary.  The  skins  thus 
prepared,  are  finally  to  undergo  what  is  properly  called  the 
tanning.  This  is  usually  done  by  throwing  into  a pit,  or 
cistern,  made  in  the  ground,  a quantity  of  ground  oak  bark  that 
has  already  been  used,  and  on  this  the  skins  and  fresh  bark  in 
alternate  layers,  covering  the  whole  with  half  a foot  of  tan,  and 
treading  it  well  down.  The  tanning  may  be  accelerated  by 
adding  a little  water. 

TANTALITE,  a metallic  fossil.  Colour  between  bluish-grey 
and  blackisb-grey.  Surface  smooth,  with  some  lustre.  Lustre 
metallic.  Fracture  compact.  Streak  blackish  grey,  approach- 
ing brown.  Very  hard.  Not  magnetic.  Specific  gravity  7.0&L 
Composed  of  the  oxides  of  tantalian,  iron,  and  maugaoese. 

TANTALUS,  the  Ibis,  in  Natnral  History,  a genus  of  birds 
of  the  order  grallm.  There  arc  niuctcen  species,  of  which  wc 
shall  notice  the  following.  T.  loculator,  the  wood  ibis,  is  of  the 
size  of  a goose,  aud  the  T.  ibis  or  the  Egyptian  ibis,  is  more  than 
three  feet  long,  and  as  large  as  a stork.  On  the  retreating  of 
the  Nile,  it  is  found  in  Lower  Egypt  in  great  numbers,  subsist- 
ing on  insects  and  frogs.  It  perches  on  palm  trees,  and  steeps 
in  an  erect  atiitudc,  its  tail  touching  its  legs.  It  is  supposed 
by  some  naturalists  to  he  the  ibis  of  the  ancients,  and  is  known 
to  destroy  and  devour  serpents. 

TAPESTRY,  a kind  of  woven  hangings  of  wool  and  silk,  fre- 
quently raised  and  enriched  with  gold  and  silver,  representing 
figures  of  men,  animals,  landscaper,  histories,  &c. 

TAPIR,  the  name  of  an  animal  found  to  some  parts  of  Ame- 
rica. In  size,  it  is  about  that  of  a stout  calf,  and  in  shape  bears 
some  resemblance  to  a hog. 

TAPPING,  the  act  of  piercing  a tree  or  barrel,  to  extract  its 
juices  or  liquor.  In  Surgery,  it  is  an  operation  performed  on 
dropsical  persons. 

TAR,  a thick,  black,  unctuous  substance,  obtained  from  old 
pines  and  fir  trees  by  burning  them  with  a smothering  heat. 

Tar,  a kind  of  liquid  gum,  which  is  procured  from  pioes  or 
fir-trees,  and  is  used  to  pay  the  sides  of  ships  and  boats,  and 
their  rigging  and  vards,  in  order  to  preserve  them  from  the 
effects  of  the  weather. 

TARANTULA,  a species  of  spider,  the  bite  of  which  it  is 
extremely  difficult  to  cure ; and,  even  after  a core  has  been 
effected,  the  patient  lias  usually  some  annual  affection,  from  the 
latent  poison  of  the  insect. 

TARE,  in  Agriculture,  a plant  of  the  vetch  kind,  of  which 
there  arc  two  sorts. 

TARE,  is  an  allowance  for  the  outside  pneknge  that  contain* 
such  goods  as  cannot  be  unpacked  without  detriment;  or  for 
the  papers,  threads,  hands,  8cc.  that  enclose  or  bind  any  goods, 
imported  loose;  or  though  imported  in  casks,  chests,  &c.  yet 
cannot  be  unpacked  and  weighed  net. 

TARGIONIA,  a genua  of  plants  of  the  class  of  cryptognmia, 
and  natural  order  of  algte. 

TARGUM,  a name  whereby  the  Jews  call  the  Chaldee  para- 
phrases or  expositions  of  tho  Old  Testament,  in  the  Chaldee 
language. 

TARIFF,  a table  nr  catalogue  usually  drawn  in  an  alphabe- 
tical order,  containing  the  names,  and  amount  of  duties  paid 
on  several  kinds  of  merchandise. 

TARPAWL1NG,  a broad  piece  of  canvass,  well  daubed 
with  tar,  and  used  to  cover  the  hatchways  of  a ship  at  sea,  to 
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prevent  the  penetration  or  the  rain  or  sea-water,  which  may  at 
times  rush  over  the  decks. 

TAKRAS.  or  Terras.  A volcanic  earth  used  as  a cement. 
It  does  not  clifTer  much  in  its  principles  from  puzxolana  ; but  it 
is  much  more  compact,  hard,  porous,  and  spongy.  It  is  gene- 
rally of  a whitish-)  eilow  colour,  sod  contains  mere  heterogeneous 
panicles,  ns  spar,  quarts,  schorl,  &c.  and  something  more  of  a 
calcareous  earth.  It  effervesces  with  acids,  is  magnetic,  and 
fusible  per  se.  When  pulverised,  it  serves  as  a cement,  like 
(tttssolana.  It  is  found  in  Germany  and  Sweden.  See  Lime. 

T 'ART AN,  a small  coasting  vessel  navigated  in  the  Medi- 
terranean sea,  and  having  only  one  mast  and  a bowsprit,  the 
principal  sail,  which  is  very  large,  being  extended  by  a lateen 
j aril. 

TARTAR,  or,  according  to  the  new  chemistry,  tartrat  of  potass, 
is  obtained  in  a state  of  impurity,  incrusted  on  the  bottom 
and  sides  of  casks  in  which  wine  has  been  kept.  It  is  after- 
wards purified  by  dissolving  it  in  boiling  water,  and  filtering 
it  while  hot.  On  cooling,  it  deposits  the  pure  salt  in  very  irre- 
gular crystals.  In  this  state  it  is  sold  under  the  name  of  crys- 
tals or  cream  of  tartar. 

TARTARIC  ACID.  Schecle  was  the  first  who  obtained  this 
acid  in  a separate  state.  Ho  communicated  his  process  for  ob- 
taining it  to  Retrius,  who  published  it  in  the  Stockholm  Trans- 
actions for  1770.  It  consisted  in  boiling  tartar  with  lime,  and 
in  decomposing  the  tartrat  of  lime  thus  formed  by  means  of  sul- 
phuric acid.  The  process  employed  at  present  for  obtaining 
tartaric  acid,  which  is  the  same  with  that  of  schecle,  is  the  fol- 
lowing : — Dissolve  tartar  in  boiling  water,  and  add  to  the  solu- 
tion powdered  chalk  till  all  effervescence  ceases,  and  the  liquid 
ceases  to  redden  vegetable  blues.  Let  the  liquid  cool,  and  then 
pass  it  through  a fillrc.  A quantity  of  tartrat  of  lime  (which  is 
an  insoluble  white  powder)  remains  upon  the  filtre.  Put  this 
tartrat,  previously  well  washed,  into  a glass  cucurbitc,  and  pour 
on  it  a quantity  of  sulphuric  acid  equal  to  the  weight  of  the 
chalk  employed,  which  must  be  diluted  with  water.  Allow  it 
to  digest  for  twelve  hoars,  stirring  it  occasionally.  The  sulphu- 
ric  acid  displaces  the  tartaric;  sulphat  of  lime  remains  at  the 
bottom,  while  the  tartaric  acid  is  dissolved  in  the  liquid  part. 
Decant  off  this  last,  and  try  whether  it  oontains  any  sulphuric 
acid;  this  is  done  by  dropping  in  a little  acetat  of  lead  ; a pre- 
cipitate appears  which  is  insoluble  in  acetic  acid,  if  sulphuric 
acid  Is  present,  but  soluble  if  it  is  absent.  If  sulphuric  acid 
is  present,  the  liquid  must  be  digested  again  on  some  more 
tartrat  of  lime  ; if  not,  it  is  to  be  slowly  evaporated,  and  about 
one- third  part  of  the  weight  of  the  tartar  employed  is  obtained 
of  crystallized  tartaric  acid. 

TARTRATS,  salts  formed  with  the  tartaric  acid. 

TASTE,  a sensation  exoited  by  means  of  the  organs  of  this 
sense,  the  papillae  of  the  tongue,  &c.  Taste  is  also  used  in  a 
figurative  manner  for  the  judgment  and  discernment  of  the 
mind. 

TAUGHT,  the  state  of  being  extended  or  stretched  out,  and 
is  usually  applied  in  opposition  to  slack. 

Taught  Sail,  implies  a great  quantity  of  set  sail. 

TAUNT,  an  epithet,  at  sea,  signifying  high  or  tall.  It  is 
particularly  expressed  of  the  masts,  when  they  are  of  an  ex- 
traordinary length,  as  square  is  applied  to  tho  yards  on  the 
same  occasion. 

TAURUS,  the  Hull  ft.  is  the  second  of  the  spring  signs, and 
the  sun  onters  it,  according  to  the  fixed  zodiac  of  Hipparchus, 
on  the  20th  of  April ; but  reckoning  by  the  moveable  zodiac,  or  the 
recession  of  the  equinoxes,  the  transit  takes  place  about  the  12th 
of  May.  The  earth  is  now  in  Scorpio,  and  the  Sun  as  seen  from 
the  earth  appears  in  Taurus,  the  north  pole  comes  now  more  into 
the  light,  and  the  days  increase  as  the  nights  decrease  in  length, 
at  all  places  N of  tho  Eqoator.  On  the  6th  of  May  the  earth  is 
in  the  16th  degree  of  Scorpio,  and  the  sun  as  seen  from  the  earth 
appears  in  the  16lh  degree  of  Taurus.  The  tropic  of  Cancer  is 
now  in  the  light  from  a littlo  after  6 o’clock  in  the  morning,  till 
about  7 in  the  evening ; the  parallel  of  London,  from  half  an 
hour  past  4,  till  half  an  hour  past  7 ; the  polar  circle  from  3 
till  0 ; and  a large  tract  round  the  N pole  has  day  alt  the  24 
hours,  for  many  rotations  of  the  earth  on  its  axis.  Tho  Hyades 
and  Pleiades,  though  denominated  constellations,  are  integral 
parts  ofTaurus. 


Boundaries  and  Contents. — N.  by  Perseus  and  Auriga;  E.  by 
Gemini ; S.  by  Orion  and  Eridanus ; and  W.  by  Aries.  There 
are  141  stars  in  this  constellation. 

TAUTOLOGY,  a needless  repetition  of  the  same  sense  in 
different  words. 

TAWING,  the  art  of  dressing  the  skins  of  sheep,  lamb,  kid, 
and  goat*,  in  white,  for  divers  manufactures,  particularly  gloves. 

TAX,  an  impost  laid  by  government  on  almost  every  thing. 

TAX  US,  in  Botany,  Yew  Tree,  a genus  of  the  dioecia  mu- 
nodelphia  class  and  order.  Natural  order  of  conifers".  The 
yew-tree  is  a native  of  Europe,  North  America,  and  Japan ; 
its  proper  situation  is  in  uiouutainous  woods,  or  more  paiti- 
culariy  the  clefts  of  high  calcareous  rocks.  England  formerly 
possessed  great  abundance,  and  it  is  now'  not  very  uncommon 
in  a wild  state,  in  some  parts  of  the  country.  Of  planted  trees 
there  are  yet  several  in  church-yards. 

TEA,  a valuable  shrub,  that  abounds  in  China  and  Japan. 
Its  leaves  only  arc  imported  into  Europe,  the  infusion  of  which 
is  too  well  known  to  require  any  particular  description.  The 
difference  in  the  qualities  of  tea  is  generally  thought  to  arise 
from  th o season  in  which  the  leaves  are  gathered,  and  the  man- 
ner in  which  they  are  preserved.  The  consumption  of  this 
article,  in  England  alone,  is  almost  incredible. 

TEAK,  a valuable  timber  which  abounds  in  various  parts  of 
the  East  Indies,  and  is  applied  to  domestic  and  nautical  pur- 
poses. Ships  built  with  teak  are  far  more  durable  in  the 
Indian  seas  than  those  made  of  English  oak. 

TEAL,  the  smallest  species  of  bind  of  the  duck  kind. 

TEAM,  the  number  of  horses,  oxen,  or  other  animals,  united 
together  to  draw  a cart,  waggon,  or  other  carriage. 

TEASEL,  a species  of  plant  much  used  in  cloth  manufac- 
tories, for  raising  the  nap  on  the  article  made.  It  is  much 
cultivated  in  those  districts,  but  in  others  it  is  considered  ns  a 
weed,  and  destroyed. 

TECHNICAL,  expresses  somewhat  relating  to  arts  and  sci- 
ences; in  this  sense  we  say  technical  terms.  It  is  also  particu- 
larly applied  to  a kind  of  verses  wherein  are  contained  the  rules 
or  precepts  of  any  art,  thus  digested  to  help  the  memory  to  re- 
tain them. 

TEETH.  The  basis  of  the  substance  that  forms  the  teeth,  like 
that  of  other  bones,  appears  to  be  phosphate  of  lime.  The  ena- 
mel, however,  according  to  Mr.  Hatchett,  differs  from  other 
bony  substances  in  being  destitute  of  cartilage;  for  raspings  of 
enamel,  when  macerated  in  dilated  acids,  he  found  were  wholly 
dissolved  ; while  raspings  of  bone,  treated  in  the  same  manner, 
always  left  a cartilaginous  substance  untouched. 

TELEGRAPH,  is  the  name  very  properly  given  to  an  instru- 
ment, by  means  of  which  information  may  be  almost  instan- 
taneously conveyed  to  a considerable  distance.  The  telegraph, 
though  it  has  been  generally  known  and  used  by  the  moderns 
only  for  a few  years, is  by  no  means  a modem  invention.  There 
is  reason  to  believe  that  amongst  the  Greeks  there  was  some 
sort  of  telegraph  in  use.  A Greek  play  begins  w ith  a scene,  in 
which  a watchman  descends  from  the  top  of  a lower  in  Greece, 
and  gives  the  information  that  Troy  was  taken  : “ I have  been 
looking  out  these  ten  years  (says  he)  to  see  when  that  would 
happen,  and  this  night  it  is  done."  Of  the  antiquity  of  a mode 
of  conveying  intelligence  quickly  to  a great  distance,  this  is 
certainly  a proof.  The  Chinese,  when  they  send  couriers  on  the 
great  canal,  or  when  any  great  man  travels  there,  make  signals 
by  fire  from  one  day's  journey  to  another,  to  have  every  thing 
prepared  ; and  most  of  the  barbarous  nations  used  formerly  to 
givo  the  alarm  of  war  by  fires  lighted  on  the  hills  or  rising 
grounds.  Polybius  calls  the  different  instruments,  used  by 
the  andentsfor  communicating  information,  fire-signals, 

A new  method,  invented  by  Cleoxenus,  (others  say  Demo- 
critus.) and  very  much  improved  by  Polybius,  as  he  himself 
informs  us,  is  as  follows:  Take  the  letters  of  the  (Greek)  alpha- 
bet, and  divide  them  into  five  parts,  each  of  which  will  consist 
of  five  letters,  except  the  last  division,  which  will  have  only 
four.  Let  these  be  fixed  on  a board  in  five  columns.  The  man 
who  is  to  give  the  signals,  is  tln-n  to  begin  by  holding  up  two 
torcbos,  which  he  is  to  keep  aloft  till  the  other  pnily  has  also 
shewn  two.  This  is  only  to  shew  that  both  sides  are  ready.  These 
first  torches  are  then  withdrawn.  Both  parties  are  provided 
with  boaids,  on  which  the  letters  are  disposed  as  formerly 
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described.  The  person,  then,  who  gives  the  signet,  is  lo  hold 
op  torches  on  the  left,  to  point  oat  to  the  other  party  from  what 
column  he  shall  take  tbe  letters  as  they  are  pointed  out  to  him. 
If  it  is  to  be  from  the  first  column,  he  bolds  up  one  torch;  if 
from  the  second,  two;  and  so  on  for  the  others.  He  is  then  to 
hold  up  torches  on  the  right,  to  denote  the  particular  letter  of 
the  column  that  is  to  be  taken.  All  this  must  have  been  agreed 
on  beforehand.  The  man  who  gives  the  signals  must  have  an 
instrument  consisting  of  two  tubes,  and  so  placed  as  that,  by 
looking  through  one  of  them,  he  can  see  only  the  right  side, 
and  through  the  other  only  tbe  left,  of  him  whom  he  is  to  answ  er. 
The  board  must  be  set  up  near  this  instrument ; and  tbe  station 
on  the  right  and  left  must  he  surrounded  with  a wall  ten  feet 
broad,  and  about  the  height  of  a man,  that  the  torches  raised 
ahovo  it  may  give  a clear  and  strong  light,  and  that  when  taken 
down  they  may  be  completely  concealed.  Let  os  now  suppose 
that  tills  information  is  to  be  communicated—  A number  of  the 
auxiliaries,  about  a hundred . have  gone  over  to  the  enemy.  In  the 
first  place,  words  must  be  chosen  that  will  convey  the  informa- 
tion in  the  fewest  letters  possible  ; as,  A hundred  Cretans  hare 
deserted,  Kpirtf  itutrov  ap  npm > qvromAtftrav.  Having  written 
down  this  sentence,  it  is  conveyed  in  this  manner:  The  first 
letter  is  a K.  which  is  in  the  second  column ; two  torches  are 
therefore  to  be  raised  on  the  left  hand,  to  inform  the  person 
who  receives  the  signals  to  look  into  that  particular  col oma. 
Then  five  torches  are  to  be  held  up  on  tbe  right,  to  mark  the 
letter  k,  which  is  tbe  left  in  the  column.  Then  four  torches  are 
to  he  held  up  on  the  left,  to  point  out  the  p (r),  which  is  in  tbe 
fourth  column,  and  two  on  the  right,  to  shew  that  it  is  the 
second  letter  of  that  column.  The  other  letters  arc  pointed  out 
in  the  same  manner.  Such  was  the  vyrsia  or  telegraph  recom- 
mended by  Polybius. — But  neither  tins,  nor  any  other  method 
mentioned  by  tbo  ancients,  seems  ever  to  have  been  brought 
into  general  use ; nor  does  it  appear,  that  the  moderns  had 
thought  of  such  a machine  as  a telegraph  till  the  year  1663, 
when  the  Marquis  of  Worcester,  in  bis  Century  of  Inventions, 
affirmed  that  he  had  discovered  " a method  by  which,  at  a win- 
dow, as  far  as  eye  can  discover  black  from  white,  a man  may 
hold  discourse  with  his  correspondent,  without  noise  made  or 
notice  taken;  being,  according  to  occasion  given,  or  means 
afforded,  ex  re  nata,  and  no  need  of  provision  beforehand; 
though  much  better  if  foreseen,  and  course  taken  by  mutual 
consent  of  parties.''  This  could  be  done  only  by  means  of  a 
telegraph,  which,  in  the  next  sentence,  is  declared  to  have  been 
rendered  so  perfect,  that  by  means  of  it  the  correspondence 
could  be  carried  on  “ by  night  as  well  as  by  day,  though  as  dark 
as  pitch  is  black." 

I>r.  Hooke,  whose  genius  as  a mechanical  inventor  was 
perhaps  never  surpassed,  delivered  a **  Discourse  to  the  Royal 
Society,  May  21, 1681,  shewing  a way  how  to  communicate  one's 
mind  at  distances,"  of  30,  40,  100,  120.  &c.  miles,  44  in  as  short 
atime  almost  os  a man  can  write  what  be  would  have  sent."  He 
takes  to  his  aid  the  then  recent  invention  of  the  telescope,  and  ex- 
plains the  method  by  which  characters  exposed  at  one  station  may 
be  rendered  plain  and  distinguishable  at  the  others.  He  directs, 
*'  First,  for  the  stations  ; if  they  be  far  distant,  it  will  be  neces- 
sary that  they  should  he  high,  and  lie  exposed  to  tbe  sky  ; that 
there  he  no  higher  hill,  or  part  of  the  earth  beyond  them,  that 
may  hinder  the  distinctness  of  the  characters  that  arc  to  appear 
dark,  the  sky  beyond  them  appearing  white;  by  which  means 
also  tbe  thick  and  vaporous  air  near  the  ground  will  be  passed 
over  and  avoided."  “Next,  the  height  of  the  stations  is  advan- 
tageous. upon  the  account  of  the  refractions  or  inflections  of 
the  air."  *'  Next,  in  choosing  of  these  stations,  care  mnst  be 
taken,  as  near  as  may  bo,  that  there  be  no  hill  that  interposes 
between  them,  that  is  almost  high  enough  to  touch  the  visible 
ray  ; because  in  such  cases  the  refraction  of  tbe  air  of  that  hill 
will  he  very  apt  to  disturb  the  clear  appearance  of  the  object." 

The  next  thing  to  he  considered  is,  what  telescopes  will  be 
necessary  for  such  stations."  “ One  of  these  telescopes  most 
be  fixed  at  each  extreme  slation,  and  two  of  them  in  each  inter- 
mediate; so  that  a man  for  each  glass,  sitting  and  looking 
through  them,  may  plainly  discover  what  is  done  in  the  next 
adjoining  station,  and  with  bis  pen  write  down  on  paper  the 
characters  there  exposed  in  their  due  order ; so  that  there  ought 
to  be  two  persons  at  each  extreme  station,  and  three  at  each 


intermediate ; so  that,  at  the  same  time,  intelligence  may  be 
conveyed  forwards  and  backwards."  44  Next,  there  must  be 
cerlaiu  times  agreed  on,  when  the  correspondents  are  to  expect ; 
or  else  there  must  be  set  at  the  lop  of  the  pole,  in  the  morning, 
the  hour  appointed  by  cither  of  the  correspondents  for  acting 
that  day  : if  the  hour  he  appointed,  pendulum  clocks  may 
adjust  the  moment  of  expectation  and  observing."  41  Next, 
there  must  be  a convenient  apparatus  of  characters,  whereby 
to  communicate  any  thing  with  great  case,  distinctness,  and 
secrecy.  And  those  must  be  either  day  characters  or  night 
characters.”  The  day  characters  *'  may  all  he  made  of  three 
slit  deals the  night  characters  u may  be  made  with  links,  or 
other  lights,  disposed  in  a crrUin  order.”  The  doctor  invented 
twenty -Tour  simple  characters,  each  constituted  of  right  lines, 
for  the  letters  of  the  alphabet;  and  several  xinglo  characters, 
made  op  of  semicircles,  for  whole  sentences.  He  recommended, 
that  three  very  long  masts  or  poles  should  be  placed  vertically, 
and  joined  at  top  by  one  strong  horizontal  beam  ; that  a large 
screen  should  be  placed  at  one  of  tbe  upper  corners  of  this 
frame,  behind  which  aU  the  deal-board  characters  should  hang, 
and  by  the  help  of  proper  cords  should  quickly  be  drawn  for- 
wards to  be  exposed,  and  then  drawn  back  again  behind  the 
screen.  **  By  these  means,"  says  tbe  doctor,  44  all  things  may 
be  made  so  convenient,  that  the  same  character  may  be  secu  at 
1'aris,  within  a minute  after  it  bath  been  exposed  at  London, 
and  the  like  in  proportion  for  greater  distances  ; and  that  the 
characters  may  be  exposed  so  quick  after  one  another,  that  a 
composer  shall  not  much  exceed  tbe  exposer  in  swiftness." 
Among  the  uses  of  this  contrivance,  the  inventor  specifics 
these  : **  The  first  is  for  cities  or  towns  besieged  ; and  the  second 
for  ships  upon  the  sews ; io  both  which  cases  it  msv  bo  prac- 
tised with  great  certainly,  security,  and  expedition."  The 
whole  of  Dr.  Hooke's  paper  was  published  in  Derhsm's  collec- 
tion of  his  Experiments  and  Observations ; from  which  it  appears, 
that  lie  had  brought  the  telegraph  to  a state  of  far  greater 
maturity  and  perfection  than  M.  Amonton’s,  who  attempted  the 
same  thing  about  the  year  1702;  and  indeed  to  a state  little 
inferior  to  several  which  have  been  proposed  during  the  last 
twenty  years. 

During  the  French  revolution  the  telegraph  was  applied  to 
useful  purposes.  Whether  M.  Cbappe,  who  is  said  to  have 
invented  the  telegraph  first  used  by  the  French  about  the  end 
of  1703,  knew  any  thing  of  Hooke’s  or  oF  Amontun's  invention, 
it  is  impossible  to  say  ; but  his  telegraph  was  constructed  on 
principles  nearly  similar.  Tbe  manocr  of  using  this  telegraph 
was  as  follows  At  the  first  station,  which  was  on  the  roof  of 
the  palace  of  the  Louvre  at  Paris,  M.  Chappc,  the  in\cnlor. 
received  iu  writing,  from  the  committee  of  public  safety,  the 
words  to  he  sent  to  Lisle,  near  which  the  French  army  at  (lint 
time  was.  An  upright  post  was  erected  on  the  Louvre,  at  the 
top  of  w hich  were  two  transverse  arms,  moveable  in  all  direc- 
tions by  a single  piece  of  mechanism,  ami  with  inconceivable 
rapidity.  He  invented  a number  of  positions  for  these  arms, 
which  stood  as  signs  for  the  letters  of  the  alphabet ; and  these, 
for  the  greater  celerity  and  simplicity,  he  reduced  in  nomber  as 
much  as  possible.  The  grammarian  will  easily  conceive,  that 
sixteen  signs  may  amply  supply  all  tbe  letters  of  ihe  alphabet, 
since  some  letters  may  he  omitted,  not  only  without  detriment, 
but  with  advantage.  These  signs,  as  they  were  arbitrary, 
could  he  changed  every  week,  so  that  the  sign  of  B for  one  day 
might  be  the  sign  of  M the  next ; and  it  wns  only  necessary 
that  the  persons  at  the  extremities  should  know  the  key.  The 
intermediate  operators  were  only  instructed  generally  in  thrac 
sixteen  signals  ; which  were  so  distinct,  so  marked,  so  different 
the  one  from  the  other,  that  they  were  easily  remembered.  The 
construction  of  ilia  machine  was  such,  that  each  signal  was 
uniformly  given  in  precisely  the  same  manner  at  all  times : it 
did  not  depend  on  the  operator's  manual  skill ; and  the  position 
of  the  arm  could  never,  for  any  ooc  signal,  be  a degree  higher 
or  a degree  lower,  iu  movement  being  regulated  mechanically. 
M.  Chappc  having  received  at  the  Louvrr  the  sentence  to  be 
conveyed,  gave  a known  signal  to  the  second  station,  which  was 
Mont  Martre.  to  prepare.  At  each  station  there  was  a watch- 
tower,  where  telescopes  were  fixed,  and  the  person  on  watch 
gave  the  signal  of  preparation  which  he  had  received,  and  this 
communicated  successively  through  all  the  line,  which  brought 
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ihcm  all  into  aatatc  of  readme**.  Tho  person  at  Mont  Marttc 
then  received,  letter  by  letter,  tho  sentence  from  ibe  Louvre, 
which  he  repeated  with  his  own  machine;  and  this  was  again 
repeated  from  tho  next  height,  with  inconceivable  rapidity,  to 
the  final  station  at  Lisle. 

Two  working  models  of  this  instrument  were  executed  at 
Frankfort,  and  sent  by  Mr.  W.  Playfair  to  the  Duke  of  York  ; 
and  hence  the  plan  and  alphabet  of  the  machine  came  to  Eng- 
land, where  various  experiments  wore  iu  consequence  tried 
upon  telegraphs,  and  one  was  soon  after  set  op  by  government 
in  a chain  of  stations  from  the  Admiralty-office  lo  the  sea-coast. 
It  consists  of  six  octagon  boards,*  each  of  which  is  poised  upon 
an  axis  in  a frame,  in  such  a manner  that  it  can  be  either  placed 
vertically,  so  as  to  appear  with  its  full  sice  to  the  observer  at 
the  nearest  station,  as  in  fig.  1.  or  it  beoomes  invisible  to  him 
by  being  placed  horizontally,  as  In  Gg.  2,  so  that  the  narrow  edge 
atone  is  exposed,  which  narrow  edge  is  from  a distance  invisible. 
Fig.  2 is  a representation  of  this  telegraph  with  the  parts  all 
shut  and  the  machine  ready  to  work.  T,  in  the  officer’s  cabin, is 
the  telescope  pointed  to  the  next  station.  Fig.  2,  is  a represen- 
tation of  the  machine  not  at  work,  and  with  the  ports  all  open. 
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The  opening  of  the  first  port  (fig.  1,)  expresses  a,  the  second  b, 
the  third  e,  the  fourth  d,  the  fifth  e,  and  the  sixth  /,  fee-  Six 
boards  make  36  changes,  by  the  most  plain  and  simple  mode 
of  working:  and  they  will  make  many  more,  if  more  were  neces- 
sary ; but  as  the  rent  superiority  of  the  telegraph  overall  other 
modes  of  making  signals  consists  in  its  making  letters,  we  do 
not  think  that  more  changes  than  the  letters  of  tho  alphabet, 
and  the  ten  arithmetical  ciphers,  are  necessary  ; but,  on  the 
contrary,  that  those  who  work  the  telegraphs  should  avoid  com- 
municating by  words  or  signs  agreed  upon  to  express  sentences ; 
for  that  is  the  sore  method  never  lo  become  expert  at  sending 
unexpected  intelligence  accurately.  Several  other  telegraphs 
have  been  proposed  to  remedy  the  defects  to  which  the  instru- 
ment is  still  liable.  The  dial-plate  of  a clock  would  make  an 
excellent  telegraph,  as  it  might  exhibit  144  signs  so  as  to  be 
visible  at  a great  distance.  A telegraph  on  this  principle,  with 
only  six  divisions  instead  of  twelve,  would  be  simple  and  cheap 
and  might  be  raised  20  or  30  feet  high  above  the  building,  with- 
out any  difficulty;  it  might  be  supported  on  one  post,  and  there- 
fore turn  round,  and  the  contrast  of  colours  would  always  be 
the  same. 

A very  ingenious  improvement  of  the  telegraph  has  been 
proposed  in  the  Gentleman's  Magazine;  it  consists  of  a semi- 
circle  to  be  properly  elevated,  aod  fixed  perpendicularly  on  a 
strong  stand.  The  radius  12  feet ; the  semicircle  consequently 
somewhat  more  than  36.  This  is  lo  be  divided  into  24  parts. 
Each  of  these  will  therefore  comprise  a space  of  18  inches,  and 
an  arch  of  7°  30'  ou  the  circumference.  These  24  divisions  to 
be  occupied  by  as  many  circular  apertures  of  six  inches  dia- 
meter; which  will  leave  a clear  space  of  six  inches  on  each 
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side  between  the  apertures.  These  apertures  beginning  from 
the  left,  to  denote  the  letters  of  the  alphabet,  omitting  K,  J, 
consonant,  V,  X,  and  Q,  as  useless  fur  this  purpose.  There  are 
then  21  letters.  The  four  other  spaces  are  reserved  for  siguals. 

The  instrument  to  have  an  index  moveable  by  a windlass  on 
the  centre  of  the  semicircle,  and  having  two  tops,  according 
as  it  is  to  be  used  in  the  day  or  night;  one,  a circular  top  of 
lacquered  iron  or  copper,  of  equal  diameters  with  the  apertures 
(and  which  consequently  will  eclipse  any  of  them  against  which 
it  rests) ; the  other  a spear  or  arrow-shaped  top,  black,  and 
highly  polished,  which  in  standing  before  any  oi  the  apertures 
in  the  day-time  will  be  distinctly  visible.  In  the  night,  tho 
apertures  to  be  reduced  by  a diaphragm  sitting  close  to  each 
so  as  to  leave  an  aperture  of  not  more  than  two  inches  diame- 
ter. The  diaphragm  to  be  of  well-polished  tin  ; the  inner  rim 
lacquered  black  Lalf  ao  inch.  All  the  apertures  to  be  illumi- 
nated, when  the  instrument  is  used  in  the  night-time,  by  small 
lamps  ; to  which,  if  necessary  according  to  circumstances,  con- 
vex lenses  may  he  added,  fitted  into  each  diaphragm,  by  which 
the  light  may  he  powerfully  concentrated  and  increased.  Over 
each  aperture  one  of  the  five  prismatic  colours  least  likely  to 
he  mistakon  (the  remaining  two  being  less  distinguishable, 
and  not  wanted,  arc  best  omitted)  to  he  painted  and,  in  their 
natural  order,  on  a width  of  eighteen  inches  and  a depth  of  four, 
red,  orauge.  yellow,  green,  blue  ; or,  still  to  heighten  the  con- 
trast, and  render  immediately  successive  apertures  more  dis- 
tinguishable, red,  green,  orange,  blue,  yellow.  The  whole  inner 
circle  benealh  and  between  the  apertures  to  be  painted  black. 

When  the  instrument  is  to  be  osed,  the  index  to  he  set  to  the 
signal  apertures  on  tho  right.  All  the  apertures  to  he  covered 
or  dark  when  it  begins  to  be  used,  except  that  which  is  to  givo 
the  signal.  A signal  gun  to  be  fired,  to  apprize  the  observer.  If 
the  index  is  set  to  the  first  aperture,  it  will  denote  that  words 
arc  to  he  expressed;  if  to  the  second,  that  figures;  if  to  the 
third,  that  the  figures  cease  ; and  that  the  intelligence  is  carried 
ou  in  words.  When  figures  are  to  he  expressed,  the  alternate 
apertures  from  tho  left  arc  taken  in  their  order,  to  denote  from 
I to  10  inclusively ; the  second  from  the  right  denotes  100;  the 
fifth  1000.  This  order,  and  these  intervals,  are  taken,  lo  pre- 
vent any  confusion  in  so  peculiarly  important  an  article  of  the 
intelligence  to  he  conveyed. 
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Perhaps,  however,  few  of  the  telegraphs  hitnerto  offered  to 
the  public  exceed  the  preceding,  either  in  its  simplicity,  cheap- 
ness, or  facility  in  working ; and  it  might,  perhaps,  with  a few 
trifiing  additions,  be  made  exceedingly  distinct.  It  is  thus 
described  in  the  Repertory  of  Arte  ond  Man ufacturee.  For  a noc- 
turnal telegraph  let  these  he  four  large  patent  reflectors,  lying 
on  the  same  plane,  parallel  to  the  horizon,  placed  on  the  top  of 
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an  observatory.  Let  each  of  these  reflectors  be  capable,  by 
menus  of  two  winches,  either  of  elevation  or  depression  to  a 
certain  degree.  By  elevating  or  depression  one  or  two  of  the 
reflectors,  eighteen  very  distinct  arrangements  tuay  be  produced, 
as  the  preceding  scheme  will  cxp'ain. 

For  the  sake  of  example,  the  above  arrangements  are  made 
to  mm  to  the  most  necessary  letter*  of  the  alphabet  j but 
alterations  may  be  made  at  a ill,  and  a greater  number  of  changes 
produced,  without  any  addition  to  the  reflectors.  In  the  first 
observatory  there  need  only  be  a set  of  single  reflectors ; but 
in  the  other,  each  reflector  should  be  double,  so  as  to  face 
both  the  preceding  and  subsequent  observatory  ; and  each 
observatory  should  be  furnished  with  two  telescopes.  The  pro- 
per diameter  of  the  reflectors  and  their  distance  from  each  other 
w ill  be  ascertained  by  experience;  and  it  roust  he  observed, 
that  each  reflector,  after  every  arrangement,  mast  be  restored 
to  its  place.  To  convert  this  machine  into  a diurnal  telegraph, 
nothing  more  is  necessary,  than  to  insert  in  the  place  of  the  re- 
flectors, gill  halls,  or  any  other  conspicuous  bodies. — Since  these 
inventions  were  made  public,  telegraphs  have  been  brought  to 
so  great  a degree  of  perfection,  that  they  now  convey  informa- 
tion speedily  and  distinctly,  and  are  so  much  simplified  that 
they  can  be  constructed  and  maintained  at  little  expense. 

The  advantages,  loo,  which  result  from  their  use,  arc  almost  in- 
conceivable. Not  to  speak  of  the  speed  with  which  information 
is  communicated  and  orders  given  in  time  of  war,  by  means 
of  them,  the  whole  kingdom  could  bo  prepared  in  an  iustant  to 
oppose  an  invading  enemy.  A telegraph  might  also  be  used  by 
commercial  men  to  convey  a commission  cheaper  and  speedier 
than  an  express  can  travel.  An  establishment  of  telegraphs 
might  be  made  like  (but  of  the  post ; and  instrad  of  beiog  an 
expense,  it  would  produce  a revenue.  Something  of  this  kind 
was  about  ten  jenrt  ago  set  up,  to  facilitate  the  intercourse  be- 
tween Norwich  and  Yarmouth.— Dr.  Gregory'*  Mechanic*. 

TELESCOPE.  Under  the  article  Optics,  the  character,  use, 
and  power  of  this  valuable  instrument,  have  been  introduced  to 
the  reader's  notice.  We  shall  now  advert  to  two  remarkably  con- 
structed telescopes, — that  of  Fraunhofer,  and  that  of  Dollaad, 
The  great  discovery  of  a method  of  making  flint  glass  in 
large  pieces,  and  perfectly  pure  and  free  from  suite,  which  was 
made  by  the  late  M.  Guinand,  may  be  considered  as  forming  an 
era  in  the  history  of  the  achromatic  telescope.  By  means  of 
this  glass,  M.  Fraunhofer,  the  director  of  the  Optical  Institute 
or  manufactory  at  Bencdiclbaucrn,  near  Munich,  has  con- 
structed achromatic  telescopes  far  superior  to  any  that  have 
hitherto  been  made;  and  we  have  been  assured,  that  this  emi- 
nent artist  can  now  make  achromatic  object-glasses  with  an 
aperture  of  eighteen  inches.  But  it  is  not  meiely  in  the  optical 
part  of  the  instrument  that  M.  Fraunhofer  has  been  successful. 
His  various  improvements  on  the  apparatus  which  accompanies 
the  telescope,  and  bis  ingenious  micrometers  for  measuring 
angles  of  all  kinds  in  the  heavens,  have  received  the  sanction  of 
some  of  the  most  eminent  practical  astronomers  in  Europe,  and 
ore  now  considered  as  constituting  an  instrument  of  incalcu- 
lable value  for  general  astronomical  observations.  In  this 
splendid  telescope,  made  fur  the  observatory  of  Itorpat.  the  hour- 
circle  is  divided  by  two  verniers  into  four  seconds  of  time,  and 
the  declination  circle  into  ten  seconds.  The  equatorial  axis  is 
put  in  motion  by  a clock  having  two  sets  of  wheel-work,  so  that 
the  telescope  Follows  by  itself  the  diurnal  motion  of  the  stars. 
But  it  may  also  be  turned  freely  by  the  hand  in  every  direction, 
or  by  means  of  an  endless  screw.  The  friction  of  the  equatorial 
axis  is  diminished  by  friction  rollers,  so  that  the  telescope, 
though  its  weight  was  about  thirty-six  quintals  of  Bavaria, 
could  he  moved  by  the  pressure  of  a single  finger.  The  object- 
glass  is  thirteen  and  one-third  feet  (Pied  de  Ho  de  Paris)  in 
focal  length,  and  its  aperture  Is  nine  inches.  It  has  eight 
astronomical  cye-picces,  beside  the  following  micrometers:  — 
1.  A repelling  line  micrometer,  with  a circle  of  position,  whose 
two  verniers  give  a single  minute.  This  micrometer  is  furnished 
with  a mechanism  fur  ilfuminaling  the  lines,  the  field  remaining 
obscure,  so  that  these  lines  appear  to  he  luminous  stripes  on  a 
dark  ground.  These  lines  are  cut  upon  glass  with  a diamond  point. 
A*  these  lines  appear  like  so  maoy  silver  threads  suspended  in 
the  heavens,  the  transits  of  the  smallest  stars  across  them  may 
be  observed.  2.  Twomirrometcrs,  cadi  of  which  consists  of  two 


free  rings.  3.  Two  micrometers  with  one  free  ring.  In  all 
these  micrometers,  the  rings,  which  are  accurately  turned  out  of 
brass,  are  fixed  upon  plates  of  glass,  so  that  they  seem  to  be 
suspended  in  the  field  of  the  telescope.  By  observing  the  im- 
mersions and  emersions  of  the  stars  at  the  inner  and  outer  cir- 
cumferences of  the  rings,  the  differences  of  right  ascension  and 
declination  of  two  stars  arc  determined.  4.  A micrometer  of 
several  concentric  rings,  which  may  be  illominated  in  the  dark 
field.  This  micrometer  has  four  eye-glasses.  6.  An  achroma- 
tic finder,  of  thirty  inches  in  focal  length,  and  twenty-nine  of 
aperture.  An  instrument  for  correcting  the  axis  of  the  great 
object-glass. — The  price  of  the  telescope  now  described  is  about 
8000  Prussian  dollars,  or  nearly  £1300  sterling.  The  total 
weight  of  the  whole  package  is  thirty-right  quintals.  An  achro- 
matic telescope  with  an  ohjeet-gfass  eighteen  feet  in  focal 
length,  and  with  an  aperture  of  twelve  inches,  and  furnished 
with  eye-glasses,  micrometers,  and  paiallactic  stand,  like  the 
one  now  described,  amounts  to  nboot  £3720  sterling.  Mr 
Fraunhofer  engages  likewise  to  construct  these  instruments  with 
object-glass  eighteen  inches  in  diameter:  and,  as  the  price 
increases  nearly  as  the  cube  of  the  diameter,  an  instrument  of 
this  kind  will  cost  about  £#300  sterling. 

Holland*  Achromatic  Trie  trope. — Fig.  6,  No.  1,  in  the  plate, 
represents  the  telescope,  supported  in  the  centre  of  gravity, 
with  its  rack-work  motions,  and  mounted  on  its  mahogany  stand, 
the  three  legs  of  which  arc  made  to  close  op  together  by  means 
of  the  brass  frame  a a a,  which  is  composed  of  three  bars  con- 
nected together  in  the  centre  piece  by  three  joints,  and  also  to 
the  three  legs  of  the  mahogsny  stand  by  three  other  joints,  so 
that  the  three  bars  of  this  frame  may  lie  close  against  the  insides 
of  the  legs  of  the  mahogany  stand,  when  they  are  pressed  toge- 
ther for  convenience  uf  carriage.  The  brass  pin,  under  the 
rack-work,  is  made  to  move  round  in  the  brass  socket  h.  and 
may  be  tighleued  by  means  of  the  finger-screw  d,  when  the 
telescope  is  directed  nearly  to  the  object  intended  to  be  observ- 
ed. This  socket  turns  on  two  centres,  by  which  means  it  may 
be  set  perpendicular  to  tho  horizon,  or  to  any  angle  required  in 
respect  to  the  horixon  ; the  angle  may  be  ascertained  by  the 
divided  arc,  and  then  made  fast  by  the  screw  r.  If  this  socket 
be  set  to  Ibe  latitude  of  the  place  at  which  the  telescope  is  used, 
and  the  plane  of  this  arc  be  turned  on  tho  top  of  the  mahogany 
stand,  so  as  to  be  in  the  plane  of  the  meridian,  the  socket  b 
being  fixed  to  tbc  inclination  of  the  pole  of  the  earth,  the  tele- 
scope, when  turned  in  this  socket,  will  have  an  equatorial  mo- 
tion, which  is  always  very  convenient  in  making  astronomical 
observations. 

No.  % in  the  plate,  represents  a stand  to  be  used  on  a table, 
which  may  be  more  ronvenient  for  many  situations  than  the 
large  mahogany  stand.  The  telescope,  with  its  rack-work,  may 
be  applied  to  either  of  the  two  stands,  as  occasion  may  require, 
the  sockets  on  the  top  of  both  being  made  exactly  of  the  same 
size.  The  sliding  rods  may  be  applied  to  the  feet  of  the  brass 
stand,  so  that  the  telescope  may  be  used  with  the  same  advan- 
tages on  one  as  on  the  other.  The  tube  A A may  be  made 
either  of  brass  or  mahogany,  of  three  and  half  feet  long.  The 
achromatic  object-glass  of  three  and  half  feet  focal  distance  has 
an  aperture  of  two  inches  and  three  quarters.  The  larger  size  is 
with  a tube  five  feet  long,  and  has  an  achromatic  object-glass 
or  three  inches  and  one  quarter  aperture.  The  eye  tube,  as  re- 
presented by  B,  contains  four  cye-glnsscs  to  be  used  for  day,  or 
any  land,  objects.  There  are  three  eye  tubes,  as  C,  which  have 
two  glasses  in  each  to  be  osed  for  astronomical  purposes.  These 
eye  tubes  all  screw  into  the  short  brass  tube  at  D.  By  turning 
the  button  or  milled  head- at  f , this  tube  is  moved  out  of  the 
larger  so  as  to  adjust  the  eye-glasses  to  the  proper  distance  from 
the  object-glass,  to  render  the  object  distinct  to  any  sight  with 
any  of  the  different  eye  tubes.  The  magnifying  power  of  ihe 
three  and  half  feet  telescope  with  the  eje  tube  fur  land  objects 
is  forty-five  times,  and  of  the  five  feet,  for  land  objects,  sixty- 
five  limes;  with  those  for  astronomical  purposes,  with  the  three 
and  half  feet  the  magnifying  powers  are  eighty,  one  hundred 
and  thirty,  and  one  hundred  and  eighty  ; and  fur  the  five  feet 
one  hundred  and  ten.  one  hundred  and  ninety,  and  two  hundred 
and  firty-liincs.  Stained  glasses,  ns  g.  are  applied  to  all  the 
different  eje  tubes,  to  guard  the  eye  in  observing  the  spots  on 
I the  sun.  These  are  to  be  taken  off  when  the  eye  tubes  are  used 
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for  other  purposes.  The  reck- work  ia  intended  to  move  the 
telescope  in  any  direction  required,  and  ia  worked  by  means 
of  the  two  handles  at  A.  When  the  direction  of  the  tube  ia  re* 
quired  to  he  considerably  altered,  the  worm  screws  which  act 
against  the  arc,  and  the  circle  must  he  discharged ; then  the 
screw  </,  being  loosened,  the  pin  of  the  rack-work  will  move 
easily  round  in  the  socket  d. 

For  the  more  readily  hading  or  directing  the  telescope  to  any 
object,  particularly  astronomical  objects,  there  is  a small  tube 
or  telescope,  called  the  finder,  fixed  near  the  eye-end  of  the 
large  telescope.  At  the  focua  of  the  object-glass  of  this  finder 
there  are  two  wires,  which  intersect  each  other  in  the  axis  of 
the  tube,  and  as  the  magnifying  power  is  only  about  six  times, 
the  real  field  of  view  is  very  large  ; therefore  any  object  will  he 
readily  found  within  it,  which  being  brought  to  the  intersection 
of  the  wires,  it  will  then  be  within  the  field  of  the  telescope.— In 
view  ing  astronomic 1 1 objects, (and  particularly  when  the  great- 
est magnifying  powers  arc  applied.)  it  is  very  necessary  to 
rrndcr  the  telescope  as  steady  as  possible ; for  that  purpose 
there  are  two  sets  of  brass  sliding  rods,  i i,  as  represented  in 
the  plate.  These  rods  councct  the  eye-end  of  I ho  telescope 
with  two  of  the  legs  of  the  stand,  by  which  any  vibration  of  the 
tube,  that  might  be  occasioned  by  the  motion  of  the  air,  or 
otherwise,  will  he  prevented,  and  the  telescope  rendered  suffi- 
ciently steady  for  using  the  greatest  powers.  These  sliding 
rods  move  within  one  another,  with  so  much  ease  as  to  admit 
of  the  rack-work  being  used  in  the  same  mauner  aa  if  they  were 
not  applied. 

Hertckel't  Tblescopb.— This  wonderful  instrument  was 
begun  at  Clayhill  in  1786,  and  afterwards,  with  all  its  appa- 
tus,  removed  to  Slough,  near  Windsor,  where  it  was  completed 
under  the  fostering  patronage  of  royal  munificence.  The  foun- 
dation on  which  the  framo-work  is  erected,  consists  of  two 
concentric  circles  of  brickwork,  so  constructed,  that  the  machi- 
nery may  be  torned  so  as  to  bring  the  point  of  the  tube  against 
any  part  of  the  heavens.  The  whole  fabrio  is  supported  on 
twelve  rollers,  of  which  six  are  seen  (till)  in  the  drawing. 
On  each  side  of  the  elevated  end  of  the  tube  is  a double  ladder, 
and  at  the  opposite  extremity  is  another.  Several  other 
smaller  ones  arc  seen  in  different  parts,  bat  their  uses  are  too 
obvious  to  need  either  reference  or  description.  The  trans- 
verse beam  H H,  which  is  stretched  horizontally  over  the 
crossings  of  the  ladders,  is  bolted  to  them,  and  receives  the 
hooks  of  different  pulleys  G G,  as  seen  in  the  drawing.  The 
ropes  connected  with  these  pulleys  are  moved  by  machinery, 
near  the  bottom.  Below  the  mouth  of  the  large  tube  is  a gallery, 
C IS,  so  constructed  as  to  be  elevated  or  depressed  accord- 
ing to  the  situation  of  the  tube.  This  furnishes  gratification  to 
the  spectator,  and  enables  the  astronomer  who  views  the 
heavens,  to  have  access  to  the  extremity  of  the  tube  whenever 
liis  presence  may  be  required.  The  cabin  D,  of  which  the 
window  is  visible,  affords  shelter  to  thoso  within,  who,  through 
the  telescope,  watch  the  motions  of  the  heavenly  bodies.  The 
smaller  cabin  under  the  tube,  is  connected  with  the  apparatus. 
— The  tube  of  the  telescope,  which  is  32  feet  4 inches  long,  and 
4 feet  10  inches  in  diameter,  is  made  entirely  of  iron,  it  having 
been  ascertained  that  one  of  wood  would  exceed  the  iron  one 
in  weight  by  at  least  30001b.  The  sheets  were  first  put  toge- 
ther by  a kind  of  seaming  that  required  no  rivets,  and  when 
the  sides  of  the  iron  platform  were  cut  straight,  it  was  lifted 
into  a hollow  gutter,  and  then  brought  gradually  into  a cylin- 
drical form.  Withio  the  tube  various  hoops  arc  fixed,  some  of 
which  are  connected  by  longitudinal  bars  of  iron  that  arc 
attached  to  the  two  ends  of  the  tube.  These  arc  introduced,  to 
brace  the  sheets,  and  keep  the  shape  perfect,  when  the  pulleys 
are  applied  to  give  the  necessary  elevation  at  the  upper  end, 
and  that  the  speculum  might  be  kept  secure  in  its  bed  at  the 
lower  extremity.  Its  proportionate  degrees  of  strength  have 
been  calculated  with  great  care,  so  that  at  A no  depression 
takes  place.  The  lower  end  of  the  tube,  which  the  cabin  D 
renders  invisible,  is  firmly  supported  on  rollers  that  move 
forward  or  backward  by  the  rackwork  seen  at  K.  The  large 
speculum  is  enclosed  in  a strong  iron  ring,  braced  across  with 
bars  of  iron,  while  an  enclosure  of  iron  and  tin  sheets  makes  a 
rase  fur  it.  When  necessity  requires,  it  is  lifted  by  three  iron 
haudles  attached  to  the  sides  of  the  ring,  and  is  taken  from 


and  returned  to  its  place  by  a moveable  crane  that  runs  on  a 
carriage.  See  Optics. 

TELKSCOPILJM,  the  Telescope,  situated  south  of  the  Centaur 
Sagittarius,  and  contains  nine  small  stars,  one  of  which  is  of 
the  fourth  magnitude,  the  rest  being  less  in  size. 

Telescopu'M  Hirscheli.  Herschel's  telescope  is  a new  as- 
terism,  which  has  been  inserted  in  honour  of  the  astronomer  of 
that  name. — Boundaries  and  Contents  : N.  and  E.  by  Lynx. 
E.  and  S,  by  the  Twins,  and  W.  by  Auriga;  right  ascension 
U5°,  declination  40°  N.  About  17  stars  have  been  assigned  to 
this  constellation,  from  the  5th  magnitude  to  the  8th. 

TELLER,  an  officer  of  the  exchequer,  in  ancient  records  call- 
ed taliier;  there  are  four  of  these  officers,  whose  doty  is  to  receive 
all  sums  due  to  the  king,  and  to  give  the  clerk  of  the  pells  a bill 
to  charge  him  therewith. 

TELL  TALK,  on  ship-board,  a small  piece  of  wood,  tra- 
versing in  a groove  across  the  front  of  the  poop  deck,  and 
which,  by  communicating  with  a small  barrel  on  the  axis  of  the 
steering  wheel,  indicates  the  situation  of  the  helm. 

TEMPERATURE,  in  general,  denotes  that  degree  of  freo 
caloric  w hich  a body  appears  to  possess  when  compared  w ith 
other  bodies.  Sir  Humphrey  Davy  defines  temperature  to  be 
“ the  power  bodies  possess  of  communicating  or  receiving 
heat,  or  the  energy  of  repulsion."  This  definition,  however, 
seems  to  have  nothing  but  the  celebrity  of  hts  name  to  recom- 
mend it 

TEMPERING,  of  steel  and  iron,  the  rendering  of  them  either 
more  compact  and  hard,  or  soft  and  pliant,  according  as  the 
different  uses  for  whieh  they  are  wanted  may  require. 

TEMPLARS,  or  Tkmpi.rrs.  a religious  order  instituted  at 
Jerusalem,  about  the  year  1 1 18.  Some  religious  gentlemen  put 
themselves  under  the  government  of  the  patriarch  of  Jerusalem, 
renounced  property,  made  the  vow  of  celibacy  and  obedience, 
and  lived  like  canons  regular.  King  Baldwin  assigned  them  an 
apartment  in  bis  palace.  They  had  likewise  lands  given  them 
by  tbe  king,  the  patriarch,  and  the  nobility,  for  their  mainte- 
nance. They  took  the  name  of  knights  templars,  because  tbeir 
first  boose  stood  near  the  temple  dedicated  to  our  Saviour  at 
Jerusalem.  This  order  having  performed  many  great  exploits 
against  the  infidels,  became  rich  and  powerful  all  over  Europe  ; 
but  the  knights  abusing  their  wealth  and  credit,  fell  into  great 
disorders  and  irregularities.  Many  crimes  and  enormities  being 
alleged  against  them,  they  were  prosuculcd  in  France,  Italy, 
Rod  Spain ; and  at  last  the  pope,  by  his  bull  of  the  29d  of  May, 
1312,  given  in  the  council  ofVienna.  pronounced  the  extinction 
of  the  order  of  Templars,  and  united  their  estates  to  the  order 
of  St.  John  of  Jerusalem. 

TEMPLE,  a public  building  erected  in  honour  of  some  deity, 
cither  true  or  false,  and  in  which  people  meet  to  pay  religious 
worship  to  the  same. 

TENACITY,  a term  applied  to  metals,  hj  which  is  meant  the 
power  that  a metallic  wire  of  a given  diameter  has  of  resisting, 
without  breaking,  the  action  of  a weight  suspended  from  its  ex- 
tremity. 

TENANT,  signifies  one  who  holds  or  possesses  lands  or 
tenements  by  any  kind  of  right,  either  in  fee,  for  life,  years,  or 
at  will. 

TENDER,  in  Law,  is  an  offer  to  pay  a debt  or  perform  a duty. 
This  is  is  often  pleaded  in  an  aetion  as  a bar  to  the  plaintiff’s 
recovery;  and  where  tbe  money  demanded  by  tbe  plaintiff  has 
ben  tendered  or  offered  to  him  before  the  commencement  of 
the  suit,  and  he  has  refused  to  accept  it,  the  plaintiff  is  barred 
of  his  action  and  costs. 

Tf.xder,  a small  vessel  employed  to  attend  a larger  one, 
to  supply  her  with  stores,  to  carry  intelligence,  8tc.  Vessels 
appoiuted  to  receive  volunteers  and  impressed  men,  and  to 
carry  them  to  receiving  ships,  kc.  are  also  called  tenders. 

TENDING,  the  movement  by  which  a ship  turns  or  swings 
round,  when  at  single  anchor,  or  moored  by  the  head,  in  a tide- 
way, at  every  change  of  tide. 

TENDONS,  are  white,  firm,  and  tenacious  parts,  continuous 
to  the  muscles,  and  usually  forming  their  extremities. 

TENEMENT,  in  its  original,  proper,  and  legal  sense,  signifies 
every  thing  that  may  be  holden,  provided  it  is  of  a permanent 
nature,  whether  it  is  of  a substantial  or  unsubstantial  and  ideal 
kind. 
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TENNIS,  Ik  piny  at  which  a hall  is  driven  by  a racket. 

TENON,  in  Building,  kc.  the  square  end  of  a piece  of  wood, 
or  metal,  diminished  by  one-third  of  its  thickness,  to  he  receiv- 
ed into  a hole  in  another  place,  called  a mortise,  for  joining  or 
fastening  the  two  together. 

TENSE,  time,  in  Grammar,  an  inflection  of  verbs,  whereby 
they  arc  made  to  signify  or  distinguish  the  circumstance  of  time 
in  what  they  affirm. 

TENSION,  the  slate  of  a thing  stretched. 

TENT,  in  Surgery,  a roll  of  lint  worked  into  the  shape  of  a 
nail  w ith  a broad  flat  head. 

TENTER,  a railing  used  in  cloth  manufacture,  to  stretch  out 
the  pieoes  of  cloth,  stuff,  Ac.  or  only  to  make  them  even,  and  j 
set  them  square.  It  is  usually  about  four  feet  and  a half  high, 
and  for  length  exceeds  that  of  the  longest  piece  of  cloth.  It 
consists  of  several  long  pieces  of  wood,  placed  so  that  the 
lower  cross-piece  of  wood  may  he  raised  or  lowered,  as  is  found 
requisite,  to  be  fixed  at  any  height  by  means  of  pins.  Along 
the  pieces,  both  the  upper  and  under  one,  arc  hooked  nails, 
called  tenter-hooks,  driven  in  from  space  to  space. 

TENURE,  the  manner  whereby  lands  or  tenements  are 
holdcn,  or  the  service  that  the  tenant  owes  to  his  lord. 

TEREDO,  in  Natural  History,  the  ship-worm,  a genus  of  the 
vermes  testacea class  and  order.  There  are  three  species.  The 
shell  of  this  worm*  is  very  thin,  cylindrical,  and  smooth ; found 
on  the  sides  and  bottoms  of  ships,  and  the  stoulest  oak  pales 
which  have  remained  some  time  under  water:  it  was  imported 
from  India.  The  destruction  which  these  worms  effect  under 
water  is  almost  equal  to  that  of  the  termes,  or  while  ant,  on 
land.  The  shell  is  more  or  less  twisted,  rather  obtuse  at  the 
Jip,  and  from  four  to  six  inches  long.  They  will  appear,  on  a 
very  little  consideration,  to  be  the  most  important  beings  in 
the  great  chain  of  creation,  and  a pleasing  demonstration  of  the 
infinitely  wise  and  gracious  power  which  formed  and  still  pre- 
serves the  whole  in  such  wonderful  order  and  beauty  ; for  if 
it  was  not  for  the  rapacity  of  these  aud  such  animals,  tropi- 
cal rivers,  and  indeed  the  ocean  itself,  would  be  choked  with 
the  bodies  of  trees  annually  carried  down  Ity  the  rapid  tor- 
rents, as  ninny  of  them  would  last  for  ages,  and  probably  be 
productive  of  evils,  of  which  happily  we  cannot  in  the  present 
harmonious  slate  of  tilings  form  any  idea ; whereas  now,  being 
consumed  by  these  animals,  they  are  more  easily  broken  in 

ieces  by  the  waves;  and  the  fragments  which  are  devoured 

eeoino  specifically  lighter,  and  arc  consequently  more  readily 
and  more  effectually  thrown  on  shore,  where  the  sun,  wind, 
insects,  and  various  other  instruments,  speedily  promote  their 
entire  dissolution. 

TERM,  in  Geometry,  is  the  extreme  of  any  magnitude,  or  that 
which  hounds  or  limits  its  extent. 

TERMS,  arc  those  spaces  of  time  wherein  the  courts  of  jus- 
tice are  open  for  all  that  complain  of  wrongs  or  injuries,  and 
seek  their  rights  by  course  of  law  or  action,  in  order  to  their  re- 
dress ; and  during  which  the  courts  in  Westminster  hall  sit  and 
give  judgments,  Ac.  hut  the  high  court  of  parliament,  the  chan- 
cery, and  inferior  courts,  do  not  observe  the  terms;  only  the 
court  of  King's  Bench.  Common  Pleas,  and  Exchequer,  the 
highest  courts  at  common  law.  Of  these  terms  there  are  four 
in  every  year:  me.  Hilary  term,  which  begins  the  23d  of  Janu- 
ary, and  ends  the  12th  of  February,  unless  on  Sundays,  and  the 
day  after  ; Easter  term,  which  begins  the  Wednesday  fortnight 
after  Easter-day.and  cuds  the  Monday  next  after  Asccnsion-day ; 
Trinity  term,  which  begins  on  the  Friday  after  Trinity  Sunday, 
nnd  ends  the  Wednesday-fortnigbt  after;  and  Michaelmas  term, 
which  begins  the  6th  aud  ends  the  28th  of  November. 

Tehms.  Irish,  nrc  the  same  as  those  of  London,  except  that  at 
Michaelmas,  which  commences  October  13,  and  adjourns  to 
the  beginning  of  November. 

TkKMS,  Oxford.  Hilary  or  Lent  term  begins  on  January  I 4, 
and  ends  on  the  Saturday  before  Palm  Sunday.  Easter  term 
begins  the  tenth  day  after  Easter,  and  ends  the  Thursday  be- 
fore Whit-Sunday.  Trinity  term  begins  the  Wednesday  after 
Trinity  Sunday,  and  ends  after  the  act.  sooner  or  later,  as  the 
v ice  chancellor  and  convocation  please.  Michaelmas  term  beg  ins 
on  Oct.  10,  and  ends  Dee.  17. 

Tmms,  Cawsbridge.  Lent  term  brgios  on  Jan.  13,  and  ends 
the  Friday  before  Palm  Sunday.  Easter  term  begins  the  Wed- 


nesday after  Easter  week,  and  ends  the  week  before  Whit- 
Sunday,  Trinity  term  hrgius  the  Wednesday  after  Trinity 
Snndiiy.  and  ends  the  Friday  after  the  commencement.  Mi- 
chaelmas term  begins  Oct.  10,  nnd  ends  Dec.  16. 

Terms  Scottish.  In  Scullnnd,  Candlemas  terra  begins  Jan. 
23.  and  ends  Feb.  12.  Whitsuntide  term  begins  May  26,  and 
ends  June  16.  Lammas  term  begins  July  30,  and  ends  August 
8.  Martinmas  term  begins  Nov.  3,  and  ends  Nov.  21. 

TERMKS,  or  Ant,  in  Natural  History,  a genus  of  insects  of 
lire  order  aptura.  The  white  ant  is  given  in  the  Philosophical 
Transactions,  of  which  wc  shall  notice  a few  particulars.  These 
insects  are  inhabitants  of  East  India.  Africa,  and  South  Ameri- 
ca. They  build  pyramidal  structures  ten  or  twelve  feet  in  height, 
and  divided  into  appropriate  apartments,  magazines  for  pro 
visions,  arched  chambers,  and  galleries  of  communication. 
These  are  so  firmly  cemented,  that  they  easily  bear  four  men  to 
stand  upon  them,  and  in  the  plains  of  Senegal  appear  like  the 
villages  of  the  antives.  With  such  wonderful  dexterity  and 
rapidity  they  destroy  food,  furniture,  books,  clothes,  and  tim- 
ber of  whatever  magnitude,  leaving  a mere  thin  surface,  that  in 
a few  hours  a largo  beam  will  be  eaten  to  a mere  shell  not 
thicker  than  writing  paper.  These  only  are  the  labourers  w ho 
build  the  structures,  procure  provisions  for  the  males  and 
females,  and  take  care  of  the  eggs  ; they  are  the  most  nume- 
rous. Another  class,  called  pupa,  are  larger,  about  half  an  inch 
long,  with  a very  large  ovate  polished  testaceous  head.  These 
never  work,  hut  act  ns  superintendents  over  the  labourers,  or 
as  guards  to  defend  their  habitations  from  intrusion  and  vio- 
lence. When  a breach  is  made  in  the  dwelling,  they  rush  forward, 
nnd  defend  the  entrance  with  great  ferocity  ; snnte  of  them  brat- 
ing  with  their  mandibles  against  any  har'd  substance,  as  a sig- 
nal to  tho  other  guards,  or  as  an  encouragement  to  the  labour- 
ers ; they  then  retire,  and  arc  succeeded  by  the  labourers,  each 
with  its  burden  of  tempered  mortar  in  its  mouth  ; these  diligent- 
ly set  about  to  repair  whatever  injury  has  been  sustained.  One 
of  these  attend  every  six  or  eight  hundred  labourers  which  are 
building  a wall,  taking  no  active  part  itself,  but  frequently  mak- 
ing the  noise  above  mentioned,  which  is  constantly  answered 
by  a loud  liisa  from  all  the  labourers,  which  at  this  signal  evi. 
dcntly  redouble  their  diligence. 

TERRIER,  a book  or  roll,  wherein  the  several  lands,  either 
of  a private  person,  or  of  a town,  college,  church,  kc.  are  de- 
scribed. It  should  contain  the  number  of  acres,  and  the  site, 
boundaries,  tenants'  names.  Ac.  of  each  piece  or  parcel. 

TESSELLATED  PAVEMENTS,  those  of  rich  mosiac  work, 
made  of  curious  square  marbles,  bricks,  or  tiles,  called  tesselt* 
from  their  resembling  dice. 

Test  Act.  A statute  26  Car,  II.  cap.  2,  which  requires  all 
officers,  both  civil  and  military,  to  take  the  oaths  and  test,  rtz. 
the  sacrament,  according  to  the  rights  and  ceremonies  of  thr 
church  of  England.  Various  ineffectual  attempts  have  been 
made  by  the  Dissenters  to  obtain  the  repeal  of  this  act,  which 
is  evidently  offensive  to  the  genuine  principles  of  civil  and  reli- 
gious liberty. 

TESTACEA.  in  the  Linn«an  system  of  natural  history,  the 
third  order  of  vermes.  This  order  comprehends  all  shell-fish,  ar- 
ranged by  Linnsuus  under  thirty-six  genera.  Shell-fish  are  ani- 
mals with  a short  body,  covered  by  or  enclosed  in  a firm,  hard, 
and  stony  habitation,  composed  according  to  their  three  sepa- 
rate orders. 

TESTAMENT,  in  Law,  a solemn  and  authentic  act,  whereby 
a Person  declares  bis  will,  as  to  the  disposal  of  his  estate, 

fleets,  burial,  Ac. 

TRSTUDO,  the  Tortoise,  in  Natural  History,  a genus  of  am- 
phibia, of  the  order  reptiles.  These  animals  feed  on  sea-weeds 
or  on  worms,  are  extremely  prolific ; but  in  the  state  of  eggs,  and 
while  very  young,  are  the  prey  of  various  animals.  Their  move- 
ments are  slow  ; they  are  capable  of  being  tamed,  ami  will  in 
that  state  eat  almost  any  thing  presented  to  them.  They  ex- 
ist long  in  such  air  as  would  be  destructive  to  other  animals  of 
the  same  size,  and  have  each  tenaciousness  of  life,  that  it  is 
stated  that  they  will  exhibit  convulsive  movements  for  several 
days  after  their  bodies  have  been  opened,  and  even  after  their 
heads  have  been  cut  off.  In  cold  latitudes  the  land  tortoise  ia 
torpid  during  the  winter.  There  are  thirty- five  species. of  which 
we  shall  notice  the  follow  ing. — The  common  tortoise.  The  weight 


T E T 


DICTIONARY  OP  MECHANICAL  SCIENCE. 


T E 1J 


997 


of  this  Animal  is  three  pounds,  and  the  length  of  its  shell  about 
seven  inches.  It  Abounds  in  the  countries  surrounding  the 
Mediterranean,  and  particularly  in  Greece,  where  the  inhabitants 
not  only  eat  its  ileali  and  eggs,  but  frequently  swallow  its  warm 
blood.  In  September  or  October  it  conceals  itself,  remaining 
torpid  till  February,  when  it  reappears.  In  June  it  lays  its 
eggs  in  holes  exposed  to  the  lull  beams  of  the  sun,  by  which 
they  are  matured.  The  males  will  frequently  engage  in 
severe  conflicts,  and  strike  their  head  against  each  other  with 
great  violence,  and  very  loud  sounds.  Tortoises  attain  roost 
extraordinary  longevity,  and  one  was  ascertained  to  have  lived 
in  the  gardens  of  Lambeth  to  the  age  of  neatly  one  hundred 
and  twenty  years.  Its  shell  is  preserved  in  the  archiepiacopal 
palace.  So  reluctant  is  the  vital  principle  to  quit  these  animals, 
that  Shaw  inform*  us  from  Redi,  one  of  them  lived  for  six 
months  after  all  its  brains  were  taken  out,  moviog  its  limbs 
and  walking  as  before.  Another  lived  twenty-three  days  after 
its  head  was  cut  OB',  and  the  head  itself  opened  and  closed  its 
jaws  for  a quarter  of  an  hour  after  its  separation  from  the  body. 
It  may  not  only  he  tamed,  blit  has  in  several  instances  exhi- 
bited proof  in  that  state  of  considerable  sagacity,  in  distinguish- 
ing its  benefactors,  and  of  grateful  attachment  in  return  fur  (heir 
kindness,  notwithstanding  its  general  sluggishness  and  torpor. 
It  will  answer  the  purpose  of  a barometer,  and  uniformly  indi- 
cates the  fall  of  rain  before  night,  when  it  takes  its  food  with 
great  rapidity,  and  wnlks  with  a sort  of  mincing  and  elate  step. 
It  appears  to  dislike  rain  with  extreme  aversion,  and  is  dis- 
comfited and  driven  back  only  by  a few  and  scarcely  perceiv- 
able drops.— The  mud  tortoise,  is  common  both  in  Europe  and 
Asia,  and  particularly  in  France,  where  it  is  much  used  for  food. 
It  is  seven  inches  long;  lays  its  eggs  on  the  ground,  though  an 
aquatic  animal ; walks  quicker  than  the  land  tortoise ; and  is 
often  kept  in  gardens,  to  clear  them  from  snails  and  various 
wingless  insects.  In  fish-ponds  it  is  very  destructive,  biting  the 
fishes,  and,  when  (hey  are  exhausted  by  the  loss  of  blood,  drag- 
ging them  to  the  bottom  and  devouring  them. — The  fierce  tor- 
toise, is  found  in  several  parts  of  North  America,  and  is  eighteen 
inches  long.  It  is  rapid  and  vigorous  in  its  movements,  and  will 
spring  on  its  enemy  with  great  elasticity  and  violence.  Its 
flesh  is  thought  extremely  good.  It  is  found  in  the  muddy 
parts  of  rivers,  concealing  itself  among  the  weeds.  It  will  also 
dart  with  great  celerity  on  birds. — The  sea  tortoises,  or  turtles, 
are  distinguished  from  the  former,  by  having  very  large  and  long 
feet  in  the  shape  of  fins,  tho  claws  of  some  of  the  toes  not  being 
visible  but  enclosed.  The  common  green  turtle  is  not  unfre- 
quently  five  feet  long,  and  of  the  weight  of  500  pounds  ; and  is 
denominated  green  from  the  shade  of  that  colour  assumed  by 
the  fat,  when  the  animal  is  in  its  perfect  state.  In  the  West 
Indies  it  has  been  long  in  the  highest  estimation  for  the  tabic, 
and  within  sixty  or  seventy  years  it  has  gradually  been  advanc- 
ing in  reputation  tu  this  country,  for  food,  and  is  at  present  con- 
sidered as  furnishing  the  highest  gratification  of  epicurism.  It 
is  imported  into  England  in  vast  numbers.  It  feeds  on  sea 
grass,  called  turtle  grass.  It  is  taken  sometimes  after  being 
watched  to  its  haunts ; and  being  thrown  on  its  back,  is  unable 
to  rise  again  on  its  feet:  sometimes  it  is  struck  in  the  water 
with  a long  staff  armed  with  iron  at  the  end.  The  markets  of 
the  West  Indies  are  supplied  with  the  flesh  of  these  animals,  as 
those  of  Europe  are  with  mutton  and  beef ; and  before  they  were 
much  sought  as  articles  for  exportation,  forty  sloops  were  em- 
ployed by  the  inhabitants  of  Port  Royal  in  catching  them.  They 
are  seldom  seen  on  land  but  at  the  season  of  laying  their  ex gs, 
which  they  do  at  several  times,  after  intervals  of  fourteen  days. 
They  are  occasionally  found,  probably  in  consequence  of  tem- 
pests, on  the  coasts  of  Europe.  The  imbricated  turtle,  or  haw  ks- 
tiill,  is  so  called  from  its  shells  lapping  one  over  another,  like 
tiles  on  the  roof  of  a house.  It  is  about  three  feet  long;  is 
found  in  the  seas  both  of  Asia  and  America,  and  sometimes 
also  in  the  Mediterranean ; and  is  said  to  have  been  seen  even  of 
600  poonds  weight.  Its  flesh  is  of  no  estimation  ; but  iu  lamina 
are  manufactured  into  the  elegant  material  known  by  the  name  of 
tortoise-shell,  which  has  been  applied  by  human  ingenuity  to 
innumerable  purposes  both  of  use  and  ornament.  The  thick- 
ness of  the  plate  varies  in  reference  to  the  age  and  size  of  the 
turtle.  Those  of  a very  young  one  are  of  no  valoe.  A large 
one  will  supply  ten  pounds'  weight  of  valuable  scales,  which 
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being  softened  by  beat,  and  lapped  over  each  other  by  means  of 
pressure,  become  effectually  united,  so  ns  to  constitute  one 
piece  of  considerable  extent,  and  without  any  perceivable  trace 
of  their  separation.  This  article  was  well  known  to  the  Greeks 
and  Romans,  and  was  an  important  materal  of  luxury  and  com- 
merce. Various  articles  of  furniture,  and  even  beds,  were  inlaid 
with  it.  The  Egyptians  exported  large  cargoes  of  it  to  Rome 
for  these  purposes,  and  in  China,  as  well  as  Europe,  it  is  at 
present  in  very  high  demand  for  elegant  and  ornamental  manu- 
factures. 

Trstcdo,  in  the  Military  Art  of  the  ancients,  was  a kind 
of  cover  or  screen  which  the  soldiers,  e.yr.  a whole  company, 
made  themselves  of  their  bucklers,  by  holding  them  up  over 
their  heads,  and  standing  close  to  each  other.  This  expedient 
served  to  shelter  them  from  darts,  stones,  &c.  thrown  upon 
them,  especially  those  thrown  from  above,  when  they  went  to  the 
assault. 

Tkstvdo,  was  also  a kind  oflarge  wooden  tower  which  moved 
on  several  w heels,  and  was  covered  with  bullocks’  hides,  serv- 
ing to  shelter  the  soldiers  when  they  approached  the  walls  to 
mine  them,  or  to  batter  them  with  rams. 

TETANUS,  in  Surgery,  a locked  jaw. 

TBTUABDRON,  or  Tctkahcdron,  in  Geometry,  is  one  of 
the  five  Platonic  or  regular  bodies  or  aolids,  comprehended 
under  four  equilateral  and  equal  triangles.  Or,  it  is  a triangular 
pyramid  of  four  equal  and  equilateral  faces, 

TETR  AGON,  in  Geometry,  a quadrangle,  or  a figure  with 
four  angles. 

TETRANDRIA,  the  fourth  class  in  Linnaeus’s  sexual  system. 

TETKAO,  in  Natural  History,  a genus  of  birds  of  the  order 
gallime.  Birds  of  this  genus,  which  according  to  Groelin  com- 
prehends the  grouse,  the  partridge,  and  the  quail,  follow  tho 
dam  immediately  on  being  hatched,  and  before  the  shell  is 
wholly  detached  from  them  ; their  bill  is  strong  and  convex, 
and  their  flesh  and  eggs  form  an  exquisite  repast.  There  are 
seventy-three  species,  of  which  the  following  are  best  deserving 
of  notice.— Tbe  cock  of  the  wood,  is  of  the  size  of  a turkey,  and 
is  found  from  Russia  to  Italy,  preferriog  the  elevated  and 
mountainous  parts  of  temperate  countries,  as  it  delights  in  a 
cold  temperature.  Its  eggs  arc  deposited  on  moss,  and  when- 
ever left  by  the  female,  which  is  unassisted  in  tho  process  of 
incubation,  are  covered  over  with  leaves.  The  males  and 
females  live  separate,  oxccpt  during  the  months  of  February 
and  March.  Their  food  consists  of  various  plants  and  grains, 
und  buds  of  trees.  The  seeds  of  the  pine  and  fir  they  are  parti- 
cularly fond  of.— Tbe  black  grouse,  is  larger  than  a common 
fowl,  and  abounds  in  the  British  islands,  particularly  in  the 
northern  districts.  The  birds  of  this  species,  and  of  the  last, 
do  not  pair  like  other  birds,  and  the  male  is  generally  seen  with 
several  females  in  his  train,  They  subsist  on  seeds  and  herb- 
age. and  arc  particularly  fond  of  the  seeds  of  the  birch  and 
Siberian  poplar. — The  ptarmigan  grouse,  is  fourteen  inches 
long,  and  inhabits  the  north  of  Europe.  It  is  not  uncommon 
in  the  Highlands  and  the  Hebrides,  and  is  sometimes  found  in 
Cumberland.  These  birds  subsist  on  seeds,  fruits,  and  berries, 
and  are  silly  and  inadvertent  to  danger.— Tire  common  partridge, 
is  thirteen  inches  long,  and  abounds  in  the  temperate  regions 
of  Europe;  it  is  unable  to  sustain  rigorous  cold  or  intense  heat. 
See  Quail. 

TKTRAPLA,  a Bible  disposed  by  Origen  under  four  columns, 
in  each  of  whiah  was  a different  Greek  version,  namely,  that  of 
Symmachos,  of  Aquila,  of  the  Seventy,  and  of  Thcodotian. 

TEUTONIC  ORDER,  a military  order  ofknighls, established 
towards  the  close  of  the  twelfth  century,  and  thus  ended  as  con- 
sisting chiefly  of  Germans  or  Teutons.  The  origin,  kc.  of  tho 
Teutonic  order  is  said  to  be  this ; the  Christians  under  Guy 
of  Lusignan,  laying  siege  to  Acre,  a city  of  Syria,  on  the  borders 
! of  the  Holy  Land,  some  Germans  of  Bremen  and  Lubeck,  touch- 
ed with  compassion  for  ihc  sick  and  wounded  of  the  army,  who 
wanted  common  necessaries,  set  on  foot  a kind  of  hospital  un- 
der a tent,  which  they  made  of  a ship's  sail,  and  here  betook 
themselves  to  a charitable  attendance  on  them.  This  excited 
' a thought  of  establishing  a third  military  order,  in  imitation  of 
the  Templars  and  Hospitallers.  The  design  was  approved  of 
j by  the  patriarch  of  Jerusalem,  the  archbishop  and  bishops  of 
the  neighbouring  places,  the  king  of  Jerusalem,  the  masters  of 
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the  temple  and  hospital.  Anri  the  German  lords  nml  prelates 
then  in  the  Holy  Land,  and  Pope  Caiixtu*  III-  nwtllrmrd  it  by 
his  bull,  aid  the  new  order  was  called  the  Order  of  Teutonic 
Knights  of  the  House  of  St.  Mary  at  Jerusalem-  The  pope  grant- 
ed them  all  the  privileges  of  the  Templars  and  Hospitallers  of 
St.  John,  excepting  that  they  were  to  bo  subject  to  the  patri- 
archs and  other  prelates,  and  that  they  should  pay  lilhca  of 
what  they  possessed. 

TEXT,  a relative  term,  contradistinguished  to  gloss  or  com- 
mentary, and  signifying  an  original  discourse,  exclusive  of  any 
nolo  or  interpretation.  This  word  is  particularly  used  for  n 
certain  passage  of  scripture  chosen  by  a preacher  to  be  the  sub- 
ject of  a sermon. 

THALLITE,  n stone  found  in  the  fissures  of  mountains  in 
Dauphioy,  and  os  Chamouni  in  the  Alps.  It  is  sometimes 
amorphous,  and  sometimes  crystallised. 

THATCH,  prepared  straw  or  reed,  laid  on  the  top  of  ricks, 
stacks,  or  houses,  to  keep  out  the  wet. 

THEATRE,  a public  cdilico  for  the  exhibition  of  scenic 
spectacles  and  shows,  to  amuse  the  people,  and  also  a place 
for  dramatic  representations.  In  Surgery,  it  is  the  room  in 
which  anatomical  dissections  are  carried  on. 

THEFT,  in  Law,  an  unlawful  felonious  taking  away  another 
man’s  moveable  and  personal  goods,  against  the  owner's  will, 
with  intent  to  steal  them.  It  is  divided  into  theft  or  larceny, 
properly  so  called,  and  petit  theft,  or  petit  larceny  ; the  former 
whereof  is  of  goods  above  the  value  of  I2rf.  and  is  deemed  felo- 
ny ; the  other,  which  is  of  goods  under  that  value,  is  not  felony. 

THEFTBOTE,  the  receiving  a man's  goods  again  from  a 
thief,  or  other  amends  by  way  of  composition,  and  to  prevent 
prosecution,  that  the  felon  may  escape  unpunished;  the  punish- 
ment whereof  is  fine  and  imprisonment. 

THEME,  a subject  or  topic  on  which  to  write  or  compose. 

THEODOLITE,  a mathematical  instrument  much  used  in 
surveying,  for  the  taking  of  angles,  distanees,  &c. 

THKOUONY,  the  science  which  treats  of  the  primitive, 
chaotic,  or  elementary  state  of  things. 

THEOLOGY,  the  scienco  which  instructs  mankind  in  the 
knowledge  of  God  and  divine  things;  or  that  which  has  God, 
and  what  hr  has  revealed,  for  its  object 

THEOREM,  a proposition  which  terminates  in  theory,  and 
w hich  considers  the  properties  of  things  already  made  or  done. 
Or,  theorem  is  a speculative  proposition  deduced  from  ncveral 
definitions  compnrcd  together. 

THEORY,  a doctrine  which  terminates  in  speculation,  with- 
out any  view  to  the  practice  or  application  of  it. 

THERMOMETER,  nn  instrument  for  ascertaining  the  tern- 
peraturo,  that  is,  for  measuring  the  degree  of  heat  or  cold,  in 
any  body.  The  thermometer  was  invented  about  the  beginning 
of  the  15th  ccntnry  ; but,  like  many  other  useful  inventions,  it 
has  been  found  impossible  to  ascertain  to  whom  the  honour  of 
it  belongs.  Fahrenheit's  thermometer  consists  of  a slender 
c)lindrical  tube,  and  a small  longitudinal  bulb.  To  the  side  of 
the  tube  is  annexed  a scale,  which  Fahrenheit  divided  into  G«>0 
parts,  beginning  with  that  of  the  severe  cold  which  he  had 
observed  in  Ireland  in  1709,  or  that  produced  by  surrounding 
the  bulb  of  the  thermometer  with  a mixture  of  snow  or  beaten 
ice,  and  sal  ammoniac  or  sea  salt.  This  he  apprehended  to  be 
the  greatest  degree  of  cold,  and  accordingly  he  marked  it,  as  the 
beginning  of  bis  scale,  with  0;  the  point  at  which  mercury 
begins  to  bnil,  he  conceived  to  shew  the  greatest  degree  of  heat, 
and  this  he  made  the  limit  of  his  scale.  The  distance  between 
these  two  points  be  divided  into  000  equal  parts  or  degrees  ; 
and  by  trials  be  found  that  the  mercury  stood  at  32  of  these 
divisions  when  water  just  begins  to  freeze,  or  snow  or  ice  just 
begins  to  thaw  ; it  was  therefore  called  the  degree  of  the  frett- 
ing point.  When  the  tube  was  immersed  in  boiling  water,  the 
mercury  rose  to  212.  which  therefore  is  the  boiling  point,  and 
is  just  180  degrees  above  the  former,  or  freezing  point.  But  the 
present  method  of  making  the  scale  of  these  thermometers, 
which  is  the  sort  in  most  common  use,  is  first  to  immerge  the 
bulb  of  the  thermometer  in  ice  or  snow  just  beginning  to  thaw, 
and  mark  with  32  the  place  where  the  mercury  stands  ; then 
immerge  it  in  boiling  water,  and  again  mark  the  place  where 
the  mercury  stands  in  the  tube  with  the  number  212,  exceeding 
the  former  by  180;  dividing  therefore  tbe  intermediate  space  into 


160  equal  parts,  will  give  the  scale  of  the  thermometer  ; which 
may  afterwards  be  continued  upwards  and  downwards  at  plea- 
sure. Other  themometers  of  a similar  construction  have  been 
accommodated  to  common  use,  having  but  a portion  of  the 
above  scale.  They  have  been  made  of  n small  site  and  portable 
form,  and  adapted  with  appendages  to  particular  purposes ; 
and  the  lube,  with  its  annexed  scale,  has  often  been  enclosed  in 
another  thicker  glass  tube,  also  hermetically  sealed,  to  preserve 
the  thermometer  from  injury.  And  all  these  arc  called  Fahren- 
heit'i  thermometer!. 

The  thermumeter  at  present  used  in  France  is  called  Reau- 
murt\  but  it  is  very  different  from  the  one  originally  invented 
by  Reaumur  in  1730,  and  described  iu  the  Memoirs  of  the  Aca- 
demy of  Sciences.  Tbe  one  invented  by  Reaumur  was  filled 
with  spirit  of  wine;  and  though  its  scale  was  divided  by  the 
author  into  80  parts,  of  which  0 was  tbe  freezing  point,  and  60 
tbe  boiling-water  point,  yet  in  fact  80  was  only  the  hoilingpoint 
of  the  spirit  of  wine  that  he  employed,  which,  as  Dr.  Martini; 
computes,  corresponded  with  180  of  Fahrenheit.  But  the  ther- 
mometer now  in  use  in  France  is  filled  with  mercury  ; and  the 
boiling-water  point,  which  is  at  60,  corresponds  with  the  212th 
degree  of  Fahrenheit.  The  scale  indeed  commences  at  the 
freezing  point,  as  the  old  one  did.  The  new  thermometer  ought 
more  properly  to  be  called  Dt  Luc't  thermometer,  for  it  was  first 
made  by  De  Lac  ; and  is  in  fact  as  different  from  Reaumur's  as 
it  is  from  Sir  Isaac  Newton's.  When  De  Luc  bad  fixed  the 
scale,  and  finished  an  account  of  it,  be  shewed  the  manuscript 
to  M.  De  la  Condamine.  Condamine  advised  him  to  change 
the  number  80;  remarking,  that  sneb  was  Ihe  inattention  of 
philosophers,  that  they  would  probably  confound  it  with  Reau- 
mur's. Do  Luc's  modesty,  as  well  as  a predilection  for  tbe 
number  80,  founded  ns  he  thought  on  philosophical  reasons, 
made  him  decline  following  this  advice.  But  he  found  by  expe- 
rience that  tbe  prediction  of  Condamine  was  too  well  founded. 
Tbe  thermometer  of  Celsius,  which  is  used  in  Sweden,  has  a 
scale  of  l(M)  degrees  from  the  freezing  to  the  boiling-water 
point.  This  is,  in  fact,  tbe  ceu/iyrarf*  thermometer.  These  are 
the  principal  thermometers  now  nsed  in  Europe;  and  the  tem- 
perature indicated  by  any  of  them  may  be  reduced  into  the  cor- 
responding degrees  on  any  of  the  others,  by  means  of  the 
following  simple  theorems  ; in  which  R signifies  the  degrees  on 
the  scale  of  Reanmnr,  F those  of  Fahrenheit,  and  S those  of  the 
Swedish  thermometer. 

1.  To  convert  the  degrees  of  Reaumnr  into  those  of  Fahren- 
R x B 

beit ; — ~ 32  zz  F.  2.  To  convert  the  degrees  of  Fahreo- 
(p 32)  x 4 

heit  to  those  of  Reaumur;  = R.  3.  To  con- 

vert tbe  Swedish  degrees  into  those  of  Fahrenheit;  — -+• 

(F  — . 32)  x 5 

32  = F.  4.  To  oonvert  Fahrenheit's  into  Swedish ; 

= S.  5.  To  couvert  Swedish  degrees  into  those  of  Reanmnr ; 
S x 4 

— ^ — = R.  0.  To  convert  Reaumur's  degrees  into  Swedish  ; 

Rx  5 „ 

4 ~ R' 

To  such  readers  as  are  unacquainted  with  the  algebraic  ex- 
pression of  arithmetical  formula:,  it  will  Ho  sufficient  to  express 
one  or  two  of  these  in  words,  to  explain  their  nse  ; — I.  Multiply 
the  degree  of  Reaumur  by  9,  divide  Ihe  product  by  4,  and  to 
Ihe  quotient  add  32;  the  sum  expresses  the  degree  on  thescalo 
of  Fahrenheit.  2.  From  the  degree  of  Fahrenheit  subtract  32, 
multiply  the  remainder  by  4.  and  divide  five  product  by  9,  the 

quotient  is  the  degree  according  to  the  scale  of  Reaumur,  Ac. 

As  in  meteorological  observations  it  is  necessary  to  attend  to  the 
greatest  rise  and  fall  of  the  theimometer,  attempts  have  been 
made  to  construct  a thermometer  which  might  register  tho 
greatest  degree  of  heat,  or  greatest  degree  of  cold,  which  took, 
place  during  the  absence  of  the  observer.— The  following 
is  properly  a spirit  thermometer,  though  mercury  is  em- 
ployed in  it  for  the  purpose  of  supporting  a certain  index  ; a 6 
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(fig.  l.is)  a lobe  of  lliin  glass,  about 
sixteen  inches  long,  and  A of  an  inch  in 
diameter  ; e d e / g A is  a smaller  tube, 
with  the  inner  diameter  about  ^(h  join- 
ed to  a larger  at  the  upper  end  b,  and 
bent  down  first  on  the  left  side,  and 
then,  after  descending  two  inches  be- 
low d A,  upwards  again  on  the  right,  in 
the  several  directions  c d e.f  q A,  paral- 
lel to,  and  one  inch  distant  from  it. 

At  the  end  of  the  same  tube,  at  A, 
the  inner  diameter  is  enlarged  to 
half  an  inch  from  A to  a,  which  is 
two  inches  in  length.  This  glass  is 
filled  with  highly  rectified  spirit  of 
wine  to  within  half  an  inch  of  the  end 
a,  excepting  that  part  of  the  small 
tube  from  d io  g which  is  filled  with 
mercury.  From  a view  of  the  instru- 
ment, it  will  be  readily  conceived  that 
when  the  spirit  in  the  large  tube  is  ex- 
panded by  beat,  the  mercury  in  the 
small  tube  on  the  left  side  will  be  press- 
ed down,  and  cause  that  on  the  right 
side  to  rise;  on  the  contrary . when  the  spirit  is  condensed 
hr  cold,  the  reverse  will  happen.  Fahrenheit's  scale,  which  be- 
gins with  0 at  the  top  of  the  left  side,  has  the  degrees  nombered 
downwards,  while  that  at  the  right  side,  beginning  with  0 at 
the  bottom,  ascends.  The  divisions  arc  ascertained  by  placing 
the  thermometer  with  a good  standard  mercurial  one  in  water, 
gradually  heating  or  cooling,  and  marking  the  divisions  of  the 
new  scale  at  every  five  degrees.  The  divisions  below  the  freez- 
ing point  are  taken  by  means  of  a mixture  of  sea-salt  and  ice, 
as  described  by  Nollet,  De  Luc,  and  others.  In  order  to  shew 
how  high  the  mercury  has  risen  in  the  observer's  absence,  there 
is  placed  within  ilio  small  lube  of  the  thermometer,  above  the 
surface  of  the  mercury  on  either  side,  immersed  in  the  spirit  of 
wine,  a small  index,  so  fitted  as  to  pass  op  and  down  as  occa- 
sion may  require.  One  of  those  indices  is  represented  in  fig. 
2 ; a is  a small  glass  tnbe,  three-quarters  of  an  inch  long,  her- 
metically scaled  at  each  end,  enclosing  a piece  of  steel  wire 
nearly  of  the  same. length;  at  each  end,  erf,  is  fixed  a short 
piece  of  a tube  of  black  glass,  of  such  a diameter  as  to  pass 
freely  up  and  down  within  the  smalt  tube  of  the  thermometer. 
The  lower  end  floating  on  the  surface  of  the  mercury,  is  carried 
up  with  it  when  it  rises,  while  the  piece  at  the  upper  end,  being 
of  the  same  diameter,  keeps  the  body  of  the  index  parallel  to 
the  sides  of  the  thermometrical  tube.  From  the  upper  end  of 
the  body  of  the  index  at  e is  drawn  aspring  of  glass  to  the  fine- 
ness of  a hair,  about  four-fifths  of  an  inch  in  length,  which  be- 
ing set  a little  oblique,  presses  lightly  against  the  surface  of 
the  tube,  and  prevents  the  index  from  following  the  mercury 
when  it  descends,  or  being  moved  by  the  spirit  passing  np  and 
down,  or  by  any  sudden  motion  given  to  the  instrument;  but 
at  the  same  lime  the  pressure  is  so  adjusted  as  to  permit  this 
index  to  be  readily  carried  up  by  the  surface  of  the  rising  mer- 
cury, and  downwards  whenever  the  instrument  is  rectified  for 
observation.  The  index,  by  not  returning  with  the  nicrenry 
when  it  descends,  shews  distinctly  and  accurately  how  high  the 
mercury  has  risen,  and  consequently  what  degree  of  cold  or 
heat  has  happened.  To  prevent  the  spirit  from  evaporating,  the 
tube  at  the  end  i is  closely  sealed.  The  daily  rectification  of 
this  instrument  is  performed  by  applying  a small  magnet  to  that 
part  of  the  tnbe  against  which  the  index  rests ; by  the  action  of 
which  the  included  piece  of  steel  wire,  and  consequently  the 
Index,  is  easily  brought  down  to  the  surface  of  the  mercury. 
When  this  has  been  done,  the  instrument  is  rectified  for  the  next 
day's  observation,  without  heating, cooling,  separating, or  at  all 
disturbing  the  mercury,  or  moving  the  instrument.  With  a ther- 
mometer of  this  sort,  Mr.  Six  observed  the  greatest  degree  of 
heat  and  cold  that  happened  every  day  and  night  throughout 
the  year  1781. 

In  1700  two  thermometers  were  invented  by  Dr.  John  Ruth- 
erford ; Uie  one  for  registering  the  highest,  and  the  other  for  re- 
istcring  the  lowest  degree  of  heat  to  which  the  thermometer 
as  risen  or  fallen  during  the  absence  of  the  observer.  A new 


self-registering  thermometer  has  more  recently  been  invented 
by  Mr.  Keith,  of  Ravelstonc,  which  Dr.  Gregory  considers  as  the 
most  ingenious,  simple,  and  perfect,  of  any  which  has  hitherto 
appeared.  Its  simplicity  is  so  great,  that  it  requires  only  a very 
snort  description  to  make  it  intelligible.  It  is  constituted  first  of 
a thin  glass  tube  about  fourteen  inches  long,  and  3-4tbi  of  an 
inch  caliber,  close  or  hermetically  sealed  at  top.  To  the  lower 
end.  which  is  open,  there  is  joined  a crooked  glass  tube  seven 
inches  long,  and  4-IOlhs  of  an  inch  caliber,  and  open  at  its  top, 
whioh,  of  course,  is  level  with  the  middle  of  the  first  tube.  The 
former  tube  is  filled  with  the  strongest  spirit  of  wine,  and  the 
latter  tube  with  mercury.  This  is  properly  a spirit-of-wine 
thermometer,  and  the  merenryis  used  merely  to  support  a piece 
of  ivory  or  glass,  for  which  is  affixed  a wire  for  raising  one  in- 
dex or  depressing  another,  according  as  the  mercury  rises  or 
falls.  There  is  a small  conical  piece  of  ivory  or  glass,  of  such 
a weight  as  to  float  on  the  sorface  of  the  mercury.  To  the  float 
is  joined  a wire  called  thereat  wire,  which  reaches  rpwards, 
where  it  terminates  in  a knee  bent  at  right  angles.  The  float- 
wire,  by  means  of  an  eye  fixed  at  its  extremity,  moves  easily 
along  a small  vertical  harpsichord  wire.  There  arc  two  indexes 
made  of  thin  black  oiled  silk,  which  slide  upwards  or  down- 
wards with  a force  not  more  than  two  grains.  The  one  placed 
above  the  knee  points  out  the  greatest  rise,  and  the  one  placed 
below  it  points  oot  the  greatest  fall,  of  the  thermometer. 

When  the  instrument  is  to  be  prepared  for  an  observation, 
both  indexes  are  to  be  brought  close  to  the  knee.  It  is  evident, 
that  when  the  mercury  rises,  the  float  and  float-wire,  which  can 
be  moved  with  the  smallest  force,  will  be  pushed  upwards  till  the 
mercury  becomes  stationary.  As  the  knee  of  the  float-wire 
moves  upwards,  it  will  carry  along  with  it  the  upper  index. 
When  the  mercury  again  subsides,  it  leaves  the  index  nt  the 
point  to  which  it  was  raised,  ftir  it  will  not  descend  by  its  own 
weight;  as  the  mercury  falls,  the  float-wire  docs  the  same;  it 
therefore  brings  along  with  it  the  lower  index,  and  continues  to 
depress  it  till  it  again  becomes  stationary,  or  ascends  in  the  tube, 
in  which  case  it  leaves  the  lower  index  behind  it.  as  it  had  for- 
merly left  the  upper.  The  scale  to  which  tho  indexes  point  is 
placed  parallel  to  the  slender  harpsichord  wire.  That  the  scale 
and  indexes  may  not  bo  injured  by  the  wind  and  rain,  a cylin- 
drical glass  cover,  close  at  top,  and  made  so  ns  exactly  to  fit,  is 
placed  over  it.  The  ingenious  inventor  has  another  improve- 
ment, which  if  opon  trial  it  be  found  to  answer,  will  make  this 
thermometer  as  perfect  as  can  be  desired,  provided  there  do 
not  arise  some  errors  from  the  variable  pressure  of  the  atmo- 
sphere. He  proposes  to  adapt  clock-work  to  this  thermometer, 
in  such  a way  as  to  register  with  the  utmost  precision  tho  de- 
grees of  heat  aod  cold  for  every  month,  day,  and  minute,  in  the 
year.  An  account  of  this  latter  improvement  may  be  seen  in 
Nicholson's  Journal,  vol.  iii.  4 to.  series,  or  Edio.  Trans,  vol.  iv. 


The  commoo  contrivance  for  a self- registering  thermometer* 
now  sold  in  most  of  the  London  shops,  consists  simply  of 
two  thermometers,  ooe  mercurial  and  the  other  of  alcohol,  hav- 
ing their  stems  horizontal,  as  in  the  annexed  figure;  the  for- 
mer has  for  its  index  a small  bit  of  magnciical  steel  wire,  and 
the  latter  a minute  thread  of  glass,  having  its  two  ends  formed 
into  small  knobs  by  fusion  in  the  Dame  of  • candle. 

The  magnctical  bit  of  wire  lies  in  the  vacant  spaee  of  the 
mercurial  thermometer,  and  is  pushed  forward  by  the  mer- 
cury whenever  the  temperature  rises,  and  pashes  that  fluid 
against  it;  but  when  the  temperature  falls  and  the  fluid  retires, 
ibis  index  is  left  behind,  and  consequently  shews  the  maxi- 
mum. The  other  index,  or  bit  of  glass,  lies  in  the  tube  of  the 
spirit  thermometer  immersed  in  the  alcohol,  and  when  the  spirit 
retires  by  depression  of  lempersture,  the  index  is  carried  along 
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with  it  ia  apparent  contact  with  its  interior  surface  ; but  on  in- 
crease of  temperature  the  spirit  goes  forward,  and  leaves  the 
index,  which  therefore  shew*  the  minimum  of  temperature  since 
it  was  set.  As  these  iodexes  merely  lie  in  the  tubes,  their 
resistance  to  motion  is  altogether  inconsiderable.  The  steel 
indea  is  brought  to  the  mercary  by  applying  a magnet  on  the 
ontsido  of  the  tube,  and  the  other  is  duly  placed  at  the  end  of  the 
column  of  alcohol  by  inclining  the  whole  instrument.  When 
the  surface  of  the  column  of  spirit  is  viewed  by  a magnifier, 
it  is  seen  to  have  the  form  of  a concave  hemisphere,  which  shews 
that  the  liquid  is  attracted  by  the  glass.  The  glass  in  that 
place  is  consequently  attracted  in  the  opposite  direction  by  a 
force  equal  to  that  which  is  so  employed  in  maintaining  that  con- 
cave figure ; and  if  it  were  at  liberty  to  move,  it  would  be  drawn 
back  till  the  fiat  surface  was  restored.  Let  us  snppose  a small 
stick  or  piece  of  glass  to  be  loose  wilbio  the  tube,  and  to  pro- 
trude into  the  vacant  space  beyond  the  surface  of  the  alcohol. 
The  fluid  will  be  attracted  also  by  this  glass,  and  form  a concave 
between  its  surface  and  that  of  the  bore  of  the  tube.  But  the 
small  interior  piece  being  quite  at  liberty  to  move,  will  be  drawn 
toward  the  spirit  so  long  as  the  attractive  force  possesses  any 
activity ; that  is,  so  long  as  any  additional  fluid  hangs  round 
the  glass  ; or,  in  other  words,  until  the  end  of  the  stick  of  glass 
is  even  with  the  surface.  Whence  it  is  seen  that  the  small  piece  of 
glass  will  be  resisted,  in  any  action  that  may  tend  to  protrude  it 
beyond  ibe  surface  of  the  fluid  ; and  if  this  resistance  be  greater 
than  the  force  required  to  slide  it  along  in  the  lube  (as  in  fact  it 
is,)  the  piece  must  be  slided  along  as  the  alcohol  contracts;  so 
as  always  to  keep  the  piece  within  the  fluid.  And  this  fact  is 
accordingly  observed  to  take  place. 

Professor  Leslie,  well  known  for  his  genius,  has  invented  a 
differential  thermometer,  for  the  measurement  of  minute  varia- 
tions of  temperature.  It  consists  of  two  tubes,  each  terminat- 
ing in  a small  bulb  of  the  same  dimensions,  joined  by  the  blow- 
pipe, and  bent  in  the  form  of  a U,  a small  portion  of  dark  co- 
loured liquor  having  previously  been  introduced  into  one  of  the 
balls.  After  many  trials,  the  fluid  best  adapted  to  the  purpose 
was  found  to  be  a solution  of  carmine  in  concentrated  suiplia- 
ric  acid.  By  managing  the  included  air  with  the  heat  of  the 
band,  this  red  liquor  is  made  to  stand  at  the  required  point  of 
the  opposite  tube.  This  is  the  aero  of  a scale  fastened  to  that 
tube,  and  divided  into  euual  parts  above  and  below  that  point. 
'The  instrument  is  then  fixed  on  a stand.  It  is  manifest,  that 
when  the  liquor  is  at  rest,  or  points  at  sero,  the  column  is  pressed 
in  opposite  directions  by  two  portions  of  air  equal  in  elasticity, 
and  containing  eoual  quantities  of  caloric.  Whatever  heat, 
then,  may  be  applied  to  the  whole  instrument,  provided  both 
bulbs  receive  it  in  the  same  degree,  the  liouor  must  remain  at 
rest  But  if  the  one  ball  receives  the  slightest  excess  of  tem- 
perature, the  air  which  it  contains  will  be  proportionally  ex- 
panded, and  will  push  the  liquid  against  the  air  in  the  other  bulb 
with  a force  varying  as  tbo  difference  between  tbe  temperatures 
of  those  two  portions  of  air  ; thus  the  equilibrium  will  be  dc. 
stroyed,  and  the  fluid  will  rise  iu  tbe  opposite  tube.  The  de- 
grees of  the  scale  through  which  it  passes  will  mark  the  succes- 
sive augmentations  in  the  temperature  of  tbe  ball  which  is  ex- 
posed to  the  greatest  heat.  So  that  this  instrument  is  a balance 
of  extreme  delicacy  for  comparing  tbe  temperature  of  its  two 
scales. 

It  is  a small  variation  from  this  thermometer  that  constitutes 
Mr.  Leslie's  Photometer.  When  thermometers  are  devised  to 
mensure  very  great  degrees  of  beat,  they  are  usually  called  by 
another  name.  See  Pyrometer.  The  thermometer  and  baro- 
meter together  are  very  useful  in  determining  the  altitudes  of 
mountains.  See.  For  this  purpose  they  are  fixed  in  such  a 
frame  as  to  be  conveniently  portable.  See  Barometer. 

THICK  Stupe,  planks  thicker  than  those  commonly  nsed, 
which  aie  placed  opposite  to  the  several  scarfs  or  joinings  in 
the  frame  of  timbers. 

THIMBLE,  a covering  for  the  finger,  made  of  any  metsl,  to 
protect  it  from  the  needle,  in  use  among  tailors,  milliners,  ond 
all  w ho  are  acc  momed  to  sew. 

THIMBLE,  in  the  language  of  ship-riggers,  is  a sort  ofiron 
ring,  whoso  outer  surface  is  hollowed  throughout  its  whole  cir- 
cumfercnce,  in  order  to  contain  in  the  channel  or  cavity  a rope 
which  is  spliced  aboul  it,  and  by  which  it  may  be  hung  in  any 


particular  situation.  Its  use  is  to  defend  the  eye  of  tbe  rope 
which  surrounds  it,  from  being  injured  by  another  rope  which 
passes  through  it,  or  by  the  book  of  a tackle  which  is  hung 
upon  it. 

THINKING,  in  general,  any  act  or  operation  of  tbe  mind, 
but  its  pbys<cul  principles  are  concealed  from  the  eye  of  human 
penetration. 

THISTLE,  Order  of  the,  or  of  St.  Andrew  a military  order  of 
knighthood  in  Scotland.  w, 

Thistle,  in  Agriculture,  a well-known  prickly  weed,  com- 
mon iu  cornfields.  Of  this  troublesome  plant  there  are  various 
kinds.  They  indicate  strong  land,  but  require  tbe  watchful  care 
of  tbe  farmer. 

THOLES,  i «.  bearers  or  fulcra,  are  small  pins  driven  perpen- 
dicularly into  tbe  gunwale  of  a boat,  and  serving  to  retain  the 
oars  in  that  space  which  is  called  the  row-lock;  sometimes 
there  is  only  one  pin  to  each  oar,  as  in  the  boats  navigated  in 
the  Mediterranean  sea.  la  that  case,  the  oar  is  retained  upon 
the  pin  by  means  of  a strop,  or  of  a cleat,  with  a hole  through 
it,  nailed  on  the  side  of  the  oar. 

THOR,  in  Mythology,  an  ancieotdcity,  worshipped  among  the 
northern  nations,  from  whom  our  Thursday  detives  its  name. 

THORACIC,  or  Thoracici,  a term  applied  to  an  order  of 
fishes  in  the  Linrucan  system:  the  character  of  this  order 
is,  that  they  have  bony  gills,  and  ventral  fins  directly  under  tbe 
thorax- 

THORINA.  An  earth  discovered  in  1816  by  M.  Berzelius,  in 
small  quantities,  in  the  gadolioite  of  Korarvet.  It  resembles 
sirconia. 

THORN,  in  Botany,  a name  given  to  all  trees  and  shrubs  of 
the  larger  kind,  which  arc  armed  with  spikes  or  prickles. 

THOUGHT,  a genera!  name  for  all  the  ideas  consequent  on 
the  operations  of  the  mind,  and  even  for  the  operations  them- 
selves. 

THRASHING,  or  Threshiko,  in  Agriculture,  the  act  of 
beating  the  corn  out  of  tbe  ears.  There  arc  several  ways  of  se- 
parating corn  from  tbe  cars  ; the  first  by  besting  it  with  a flail, 
which  is  properly  what  is  called  thrashing.  Tbe  other  method, 
still  practised  in  several  countries,  is  to  make  mules  or  horses 
trample  on  it  bick wards  and  forwards  ; this  is  properly  what  the 
ancients  called  tritura  and  trituralio.  The  Hebrews  used  oxen 
therein,  and  sometimes  yoked  four  together  for  this  purpose. 
Another  way  among  the  ancients  was  with  a kind  of  sludge 
made  of  boards  joined  together  and  loaded  with  stone  or  iron, 
upon  which  a man  was  mounted,  and  the  whole  drawn  over  the 
corn  by  horses  ; this  instrument  was  called  traba  or  tribola.  It 
is  a rule  among  husbandmen,  that  the  season  for  thrashing  is 
as  soon  as  tbe  corn  has  sweated  in  the  heap  or  mow. 

THRASHING  MACHINES,  were  first  constructed  in  Britain 
about  the  year  1732  ; and  various  improvements  took  place  till 
the  invention  of  Mr.  Andrew  Mcikle  in  1786,  who  obtained  a 
patent  which  has  since  expired  : fig.  1,  represents  the  plan  of 
elevation ; fig.  2,  the  ground  plan ; and  fig.  3,  the  essential  parts 
of  the  machinery,  so  as  to  convey  a tolerably  accurate  Idea  of 
bis  principle.  A.  fig.  1.  and  2,  is  a large  borisontal  spur-wheel, 
which  has  276  cogs,  and  moves  the  pinion  B,  having  fourteen 
teeth.  The  latter  imparts  motion  to  a crown-wheel  C,  that  is 
provided  with  eighty-four  cogs,  and  moves  a second  pinion,  D, 
which  is  furnished  with  sixteen  teeth.  This  pinion  D.  turns  the 
drum  H 1 K L,  fig.  1,  2,  and  3,  being  a hollow  cylinder,  three  feet 


and  a half  in  diameter,  and  placed  hoiixontslly  : on  its  outside 
are  fixed,  by  means  of  screw  bolts,  four  scutchers,  or  pieces  of 
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wood,  one  aide  of  which  in  faced  wil.Ii  a thin  iron  plate:  and 
which  are  disposed  at  an  equal  distance  from  each  other,  and 
at  right  angles  to  the  axis  of  the  drum.  P,  ftp.  ‘2,  and  3.  is  an 
inclined  hoard,  on  which  the  sheaves  are  spread,  and  whence 
they  are  introduced  between  tvro  fluted  cast-iron  rollers,  G,  G, 
tig.  3,  that  arc  three  and  a half  inches  in  diameter,  and  revolve 
about  thirty-five  times  in  one  minute.  These  rollers  being  only 
three-fourths  of  an  inch  from  the  scutchers  or  leaves  of  the  drum 
H l K L.  fig.  I,  and  ‘2,  serve  to  keep  the  sheaves  steady  while 
the  scutchers  a.  A, c.  d,  tig.  *2,  and  3,  move  with  considerable 
velocity,  and  thus  separate  the  grain  from  the  straw,  while  both 
are  thrown  on  the  concave  rack  M,  fig.  *2,  which  lies  horizontally 
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with  slender  parallel  ribs;  so  that  the  corn  may  pass  through 
them  into  tbe  subjacent  hopper  N,  fig.  1.  and  3.  O,  fig.  3,  is  a 
riddle  or  harp,  through  which  the  corn  drops  into  a pair  of  fan- 
ners. P.  Ilg.  1 and  3,  and  from  these  it  is  generally  obtained  in 
a slate  fit  for  the  market.  Q RTS,  is  s rake  cousisting  of  four 
leaves,  or  thin  pieces  of  wood;  at  the  extremity  of  each  is 
placed  a row  of  teeth,  e,f,  g,  h,  that  are  five  inches  long.  This 
rake  moves  in  the  concave  rack  M,  fig.  2,  in  a circular  direction  ; 
while  the  teeth  catch  the  straw  that  had  been  thrown  by  the 
acutchrrsa,  6.  c,  d,  into  the  rack,  and  remove  it  to  the  contiguous 
place  V.  W,  fig.  1,  represents  the  horse  s course  , which  is  27 
feet  in  diameter.  X,  bg.  1 and  2,  is  the  figure  for  supporting 
the  beams  on  which  the  axle  of  the  spur-wheel  is  fixed.  Y,  Y.Y, 
fig.  I,  and  Y.  Y,  fig.  2,  shew  the  spindles,  the  design  of  which 
is  to  move  the  two  fluted  rollers,  the  rake,  and  tbe  fanners. 


To  the  description  now  given  we  have  only  to  add,  that  the 
drum  has  a covering  of  wood  at  a small  distance  above  it,  for 
the  purpose  of  keeping  the  sheaves  close  to  the  scutchers.  The 
number  of  persons  requisite  for  attending  the  mill  when  working 
is  six:  one  person  drives  the  horses;  a second  hands  the  sheaves 
to  a third,  who  unties  them ; while  a fourth  spreads  them  on  the 
inclined  boards,  and  presses  them  gently  between  the  rollers  ; 
a fifth  person  is  necessary  to  riddle  the  corn  as  it  falls  from  the 
fanners,  and  a sixth  to  remove  the  straw.  This  machine  can 
he  moved  equally  well  by  water,  wind,  or  horses.  Mr.  Meikle 
has  made  such  improvements  on  the  windmill  as  to  render  it 
much  more  manageable  and  convenient  than  formerly;  and  we 
arc  informed  many  auch  windmills  arc  erected  in  different 
parts  of  the  country.  As  to  the  comparative  expense  of  these 
different  machines,  the  erection  of  the  borsc-macbino  is  least ; 
hut  then  the  expense  of  employing  horses  must  be  taken  into 
consideration.  One  of  this  kind  may  be  erected  for  70/.  A wa- 
ter-mill will  cost  10/.  more,  on  account  of  the  expense  of  tbe 
water-wheel.  A windmill  will  cost  from  200/.  to  300/.  sterling. 
In  thrashing  machines,  however,  cheapness  should  not  be  tbe 
only  consideration.  It  often  happens  in  maohinery  that  things 
100. 


apparently  cheap  are  ultimately  very  dear.  Thrashing  of  corn 
requires  a strong  power,  to  which  neither  weak  men  nor  slight 
machines  arc  competent.  On  this  account  strong  and  durable 
machines  are  to  be  recommended  as  cheapest  in  the  end  ; per- 
forming more  work,  in  a better  manner,  and  not  needing  fre- 
quent repairs.  Some  other  well-constructed  thrashing-machines 
are  described  in  Gray’s  Experienced  Millwright,  Bailey ’s  De- 
scriptions of  Machines  approved  by  tho  Society  of  Arts,  in  the 
Repertory  of  Arts  and  Manufactures,  tbe  2d  vol.  of  Dr.  Brews- 
ter's Ferguson,  and  the  llth  vol.  of  the  Pantologia.  With  re- 
aped to  the  quantity  of  corn  which  a machine  will  thrash  in  a 
given  time,  it  is  not  easy  to  give  any  precise  information  ; the 
most  important  we  have  yet  met  with  is  given  by  Mr.  Fenwick 
who  found  from  numerous  experiments  that  a power  rapahle 
of  raising  a weight  of  1000  pounds  with  a uniform  velocity  of 
fifteen  feet  per  minute,  will  tluash  two  boll*  (eight  bushels)  of 
wheat  in  an  hour;  and  that  a power  sufficient  to  raise  the  same 
weight  with  a velocity  of  twenty-two  feet  per  minute,  will  thrash 
three  bolls  of  the  same  grain  in  an  hour.  Fiom  these  facts,  this 
gentleman  has  computed  tbe  following  tabic,  which  is  applicable 
to  machines  that  are  driven  either  by  water  or  horses. 


Ovtlnm  of 
<wate  i.er  act 
,0'ile.  ale  mi  a 
. up*  jdi-c  h»r»- 
M on  n»«r- 
■h.t  »|i— I in 
f««*  la 
i«r. 

Gallon*  of 
water  p«r  mi- 
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ter. 

Galloon  of 
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The  first  four  columns  of  the  preceding  tabic  contain  dif- 
ferent quantities  of  impelling  power,  and  the  last  two  exhibit 
the  number  of  bolls  of  wheat  in  Winchester  measure,  which 
such  powers  are  capable  of  thrashing  in  an  hour,  or  in  a day. 
Six  horses,  for  example,  are  capable  of  thrashing  leu  bolls  of 
wheat  in  an  hour,  or  ninety-five  in  the  space  of  nine  hours  and 
a half,  or  a working  day  ; and  080  gallons  of  w ater  discharged 
into  the  buckets  of  an  overshot  water-wheel  of  15  feet  diameter 
during  a minute,  will  thrash  the  same  quantity  of  grain. 

THRAVE,  or  Thrcave  or  Corn,  twenty-four  sheaves,  or 
four  shocks  of  six  sheaves  to  tbe  shock,  though  in  some  counties 
they  only  reckon  twelve  shocks  to  the  ihrave. 

TH  READ,  a small  line  made  np  of  a number  of  fine  fibres  of 
any  vegetable  or  animal  substance,  such  as  flax,  cotton,  or  silk  ; 
from  whirh  it  takes  its  name  of  linen,  cotton,  or  silk  thread. 

THREATENING  LETTER.  If  any  person  shall  send  any  let- 
ter  threatening  to  accuse  any  person  of  a crime  punishable  with 
death,  transportation,  pillory,  or  other  infamous  punishment, 
with  a view  to  extort  money  from  him,  he  shall  be  punished  at 
the  discretion  of  tho  court  with  fine,  imprisonment,  pillory, 
whipping,  or  transportation. 

THROAT,  among  Seamen,  is  a name  given  to  that  end  of  a 
gaff  which  is  next  the  mast,  and  is  opposed  to  peek,  whirh 
implies  the  outer  end:  hence,  Throat  Braift,  ore  those  which 
are  attached  to  the  gaff  dose  to  the  mast.  Throat  HaUiardi, 
ropes  or  tackles  applied  to  hoist  tbo  inner  part  of  the  gaff,  and 
its  appendent  portion  of  the  sail. 

THRUM,  (To,)  a phrase  at  sea.  which  signifies  to  insert  in  a 
sail  or  mat,  8tr.  through  small  holes  made  by  a holt -rope  needle, 
or  a marline  spike,  a number  of  short  pieces  of  rope  yarn,  or 
spun  yarn. 

THUMMERSTONE.  This  stone  was  first  described  by  Mr. 
Schreber,  who  fonnd  it  near  Kalmc  D'auris  in  Dauphine,  and 
gave  it  the  name  of  shorl  viole.  It  was  afterwards  found  near 
Thom  in  Saxony,  in  consequenee  of  which  Werner  called  it 
Thomtnersione.  It  is  sometimes  amorphous,  but  more  coui- 
inooly  ervstallizcd. 
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THUNDER,  the  noise  occasioned  by  the  explosion  of 
a flash  of  lightning  passing  through  the  air ; or  it  is  that 
noise  which  is  excited  by  a sudden  explosion  of  electrical 
clouds,  which  are  therefore  called  thunder-cloudj.  The  rattling 
in  the  noise  of  thunder,  which  makes  it  seem  as  if  it  passed 
through  arches,  is  probably  owing  to  the  sound  being  excited 
among  clouds  banging  over  one  another,  and  the  agitated  air 
passing  irregularly  between  them.  The  explosion,  if  high  in  the 
air,  and  remote  from  us,  will  do  no  mischief;  but  when  near,  it 
may  and  has,  in  a thousanJ  instances,  destroyed  trees, animats, 
&c.  This  proximity,  or  small  distance,  may  be  estimated  nearly 
by  the  interval  of  time  between  seeing  the  flash  of  lightning, 
and  hearing  the  report  of  tbc  thunder,  estimating  the  distance 
after  the  rate  of  I' 142  feel  per  second  of  time,  or  3|  seconds  to 
the  mile. 

THWARTS,  the  seats  or  benches  of  a boat  whereon  the 
rowers  sit  to  manage  the  oars. 

THYMUS,  Thyme,  a well-known  aromatic  garden  plant, 
highly  useful  for  domestic  and  medicinal  purposes. 

TIARA,  an  ornament  with  which  tnc  ancient  Persians 
covered  their  heads. 

TICK,  a troublesome  insect  which  infests  cows,  goals,  sheep, 
dogs,  horses,  and  occasionally  man. 

TIDE,  a regular  periodical  current  of  the  water,  setting 
alternately  in  a flux  and  reflux,  and  is  produced  by  the  influence 
of  the  moon.  Locke,  in  describing  tbc  theory  of  the  tides, 
observes,  “ That  motion  of  the  water,  called  tides,  is  a rising 
and  falling  of  the  sea;  the  cause  of  this  is  the  attraction  of  the 
moon,  whereby  the  part  of  the  water  in  the  great  ocean  which  is 
nearest  tbo  moon,  being  most  strongly  attracted,  is  raised  higher 
than  the  rest ; and  these  two  opposite  elevations  of  the  sorfaco 
of  the  water  in  the  great  ocean  following  the  motion  of  tbo 
moon  from  east  to  west,  and  striking  against  the  large  coasts  of 
the  continents ; from  thence  rebound  back  again,  and  so  make 
floods  and  ebbs  in  narrows,  seas,  and  rivers. 

The  great  Sir  Isaao  Newton  undertook  to  explain  the  doc- 
trine of  the  tides  upon  the  two  great  principles  of  gravity  and 
attraction.  However  irregular  they  might  be  in  certain  in- 
stances, and  with  a view  to  certain  objects,  it  was  evident,  that 
from  the  stated  intervals  of  the  time  wbiob  they  preserved,  some 
common  and  general  cause  must  exist  to  produce  such  a regu- 
lar effect.  Continued  observation  had  ascertained  one  striking 
and  remarkable  fact  on  all  the  coasts  of  the  British  dominions 
in  Europe,  and  along  the  coasts  of  Holland,  France,  Spain,  and 
Portugal,  that  the  hour  of  high  water,  considered  generally,  was 
regularly  and  uniformly  at  a certain  interval  or  portion  of  time 
after  the  mbon  had  passed  the  meridian  of  such  place.  The 
Acute  and  sagacious  mind  of  this  philosopher  was,  from  mature 
deliberation,  and  attention  to  this  fact,  soon  convinced  that  the 
moon  had  ao  influence  upon  the  great  body  of  the  waters  of  the 
ocean,  and  that  the  only  remaining  subject  of  consideration 
was,  to  discover  how  far  this  principle  would  agree  with  the 
different  quantity  of  waters  which  were  accumulated  at  those 
intervals  oa  different  days.  On  this  subject  he  might  thus  judi- 
ciously argue  with  himself : If  it  be  true  that  the  moon  has  an 
influence  on  the  waters  of  the  ocean,  so  as  to  occasion  tbeir 
accumulation  in  a regular  and  periodical  way,  which  cannot  bo 
done  by  any  thing  but  tbc  force  of  attraction,  it  is  equally 
probable,  that  the  other  heavenly  bodies  should  have  some 
influence  to  the  same  purpose.  Hut  the  sun  alone,  from  his 
magnitude,  is  capable  of  doing  this  ia  any  considerable  or  sen- 
sible degree,  and  though  from  his  distance  that  effect  and 
influence  be  very  much  lessened,  yet,  upon  calculation,  it  vould 
be  found  to  bear  a proportion  extremely  well  suited  to  obviate 
tbc  remaining  diflicultv.  First,  it  should  be  observed,  that  the 
earth  has  a daily  revolution  on  its  axis  every  twenty-four  hours 
from  west  to  cast,  which  occasions  the  sun  and  other  heavenly 
bodies  apparently  to  move  from  oast  to  west.  But  the  moon, 
from  her  actual  motion  in  the  heavens  towards  the  east,  of  a 
little  more  than  twelve  degrees  daily,  or  near  forty-nino 
minutes  of  time  at  a medium,  occasions  her  coming  upon  the 
meridian  of  any  place  later  by  forty  minutes  daily  than  on  each 
next  preceding  day,  so  as  to  take  up  about  twenty-nine  days 
and  • half  on  sn  average  from  one  new'  moon  to  another.  Now, 
if  troth  the  sun  and  moon  are  supposed  to  have  an  attractive 
power  and  influence  on  the  waters  in  the  ocean,  it  must  follow. 


that  when  they  happen  to  be  on  the  meridian  at  the  same  time, 
or  nearly  so,  this  attraction  of  each,  whatever  mny  be  the  pro- 
portion between  them,  must  be  the  same  way.  It  will  from 
hence  follow,  that  tbc  effect  of  the  sun’s  influence  must  in  this 
case  be  added  to  that  of  the  moon,  and  consequently  an  In- 
creased accumulation  of  waters  must  be  produced.  This  is  in 
reality  the  case  at  every  new  moon,  when  these  two  attractive 
bodies  affect  the  waters  of  the  ocean  the  same  way,  and  cause 
higher  tides,  which  are  usually  known  by  the  name  of  spring 
tides.  This  will  also  account  for  the  same  sort  of  tides  at  the 
full  moon,  when  the  moon  is  at  the  greatest  distance  from  tbc 
sun,  or  due  north  when  the  other  is  south.  For  we  shall  pre- 
sently see,  that  the  accumulated  tides  will  always  take  place  on 
the  opposite  parts  of  the  world,  to  preserve  a proper  equili- 
brium, unless  where  other  causes  operate  to  the  contrary  ; and 
therefore,  though  the  two  attracting  bodies  be  in  opposite  parts 
of  the  heavens,  they  will  operate  jointly,  as  at  the  new  moon,  to 
produce  high  tides.  On  the  contrary,  when  they  arc  at  the 
distance  of  a quarter  of  the  heavens  from  each  other,  or  ninety 
degrees,  their  influence  will  be  manifestly  different  from  each 
other,  and  tbo  attraction  will  operate  on  diflcrcol  parts  of 
the  ocean,  so  as  to  counteract  one  another.  Hence  it  would 
follow,  that  if  the  attractive  power  of  these  two  bodies  were 
equal,  they  would  then  destroy  each  other,  as  their  united 
power  at  the  full  and  new  moons  would  be  double  to  cither  of 
them  singly.  This,  however,  is  not  the  case,  though  it  is  cer- 
tain that  at  the  time  of  the  quarters  of  the  moon,  when  the 
moon  still  evidently  retains  a prevailing  influence,  it  is  much 
counteracted  by  the  attractive  power  of  the  sun,  so  that  the 
tides  are  comparatively  much  less,  and  arc  known  by  the  name 
of  neap  tides.  It  is  likewise  to  be  observed,  that  the  tides,  from 
the  prevailing  influence  of  the  moon,  would  always  naturally 
follow  her  from  east  to  west,  if  the  obstructions  of  land  lying  in 
the  way  did  not  prevent  it  But  water,  as  a ponderous  body, 
though  fluid,  will  more  speedily  seek  to  preserve  Us  own  level, 
and  is  less  liable  to  interruption  from  slight  causes,  than  the 
air  or  atmosphere,  so  that  whatever  impediments  it  meets  with, 
it  turns  round  the  shortest  points  of  land  for  this  purpose,  and 
seeks  every  creek  and  river  iu  its  coarse,  that  no  part  of  the 
sea  or  ocean  may  be  deprived  of  its  share  of  the  tides,  and  to 
reeover  its  level. 

It  will  be  evident  on  tbo  principles  of  attraction  and  gravita- 
tion, that  bs  the  hemisphere  nearest  to  the  moon  will  be  imme- 
diately under  the  effect  of  her  attraction,  and  consequently,  the 
waters  of  that  half  be  prevented  from  gravitating  towards  the 
other,  the  opposite  hemisphere  will  have  less  than  iu  share  of 
attraction,  and  consequently  the  gravitation  will  be  diminished, 
from  whence  the  waters  of  the  extreme  part  will  be  higher  than 
in  any  other  part  of  the  hemisphere,  so  that  the  tides  will  then 
be  highest  at  the  same  time.  Hence,  at  the  distance  of  ninety 
degrees,  where  this  influence  can  be  little  if  at  all  perceived, 
the  waters  will  be  at  liberty  to  descend  towards  the  centre  by 
the  natural  power  of  gravitation,  and  will  therefore  in  those 
places  be  lowest.  It  has  also  been  concluded,  that  where  the 
moon’s  mcridiao  altitude  is  great,  the  tides  will  be  increased 
when  she  is  above  the  horizon  ; and,  on  the  contrary,  that  wheu 
her  meridian  depression  is  great,  the  night  tides  will  be  most 
considerable.  This  bolds  true  in  a less  degice  of  the  sun,  and 
especially  at  the  new  moon,  if  she  has  north  declination  io 
summer,  and  south  declination  io  winter.  Also,  if  the  moon  ia 
in  such  a part  of  her  orbit  as  to  be  at  the  nearest  distance  from 
the  earlb,  it  will  considerably  add  to  the  influence  of  her  attrac- 
tion; and  it  has  been  known  to  cause  uncommonly  high  tides 
when  this  happens  at  the  time  of  new  or  full  moon.  Generally 
understood,  it  has  been  noted,  that  tbc  morning  tides  arc  the 
highest  in  winter,  and  tbo  evening  tides  in  summer.  It  has 
been  observed,  that  the  intervention  of  land  causes  a great 
alteration  in  the  tides.  This  will  shew  why  there  are  little  or 
no  tides  in  small  inland  seas,  such  as  the  Baltic  and  Mediter- 
ranean, where  the  attractive  influence  of  the  sun  and  moon 
must  be  nearly  equal  at  both  the  extremities,  and  cannot  there- 
fore sensibly  affect  the  waters.  It  is  also  certaio,  that  the 
tides  are  very  inconsiderable  in  high  latitudes,  because  the  son 
and  moon  more  immediately  act  towards  the  equator,  and  raise 
the  water  towards  the  middle  of  the  torrid  sone,  which  must 
consequently  render  the  waters  of  the  frigid  zone  comparw- 
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lively  low,  by  depriving  the  neighbourhood  of  the  polea,  of  thoae 
waters  that  are  thus  attracted  toward*  the  middle  of  the  globe. 

We  shall  now  notice  the  proportion  of  the  attractive  influence 
of  the  son  and  moon,  as  to  their  effect  on  the  waters,  and  then 
point  out  the  progress  of  the  tides  along  the  coasts  of  Europe. 
It  haj  been  observed,  that  on  a supposition  that  the  joint  force 
being  ascertained  in  any  particular  port  at  twelve  feet,  at  a 
medium  height  of  spring  tides,  without  aoy  extraordinary  addi- 
tion or  diminution  of  the  attracted  power,  that  of  neap  tides 
has  been  found  to  be  somewhat  less  than  eight  feet  Hence,  as 
the  united  force  of  the  attraction  of  the  sun  and  moon  is  twelve, 
and  by  a contrary  effect  is  reduced  to  eight,  that  of  the  moon 
singly  mast  be  e^ual  to  ten,  and  that  of  the  sun  to  nearly  two, 
and  this  proportion,  generally  considered,  will  almost  con- 
stantly hold  good  on  all  the  coasts  of  the  united  kingdom. 
There  is  another  principle  of  the  solar  system,  oo  which  also 
this  matter  may  be  demonstrated.  For  as  *11  the  bodies  attract 
each  other  mutually,  hut  in  an  inverse  ratio,  in  proportion  to 
the  squares  of  their  distances,  conjointly  with  their  magnitude, 
this  influence  of  the  sun  will  also  be  found  nearly  to  coincide 
with  this  general  and  fundamental  law  of  the  universe. 

It  has  been  seen  that  the  natural  course  of  the  tides  and  cur- 
rents of  the  ocean  must  be  from  east  to  west.  This  would  be 
the  case  nearly,  and  almost  uniformly,  if  the  interposition  of 
extensive  continents  did  not  prevent  it.  From  the  northern  ex- 
tremity of  Europe,  at  the  north  end  of  Wicgat's  Straits,  in  lat. 
78  degrees  N.  to  the  Cape  of  Good  Hope,  io  lat.  34  deg.  S. 
there  is  no  known  passage  for  the  waters  of  the  ocean,  in  that 
or  any  other  direction,  but  along  the  coasts.  The  medium 
situation  between  these  two  extremes,  is  about  22  deg-  N.  which 
is  near  Cape  Blanco  on  tho  west  coast  of  Africa.  But  the  least 
shadow  of  a chart  or  map  must  bo  sufficient  to  satisfy  any  per- 
son of  the  impossibility  of  the  flood  tides  setting  there  to  the 
westward,  because  the  continent  for  56  deg.  to  the  N.  and  8. 
entirely  bounds  that  sea  on  the  east.  If  therefore  the  tides  are 
not  totally  interrupted  by  this  vast  extent  of  continent,  they 
must  come  in  either  from  the  north  or  along  the  coast  of  Europe 
in  a direction  southward,  or  from  the  south  in  adirection  north- 
ward along  the  west  coast  of  Africa  from  tbc  Cape  of  Good 
Hope.  Such  being  the  slate  of  the  case  from  argument,  so  it 
is  in  fact,  as  proved  by  common  observation  ana  experience ; 
for  it  is  well  known  that  the  flood  tide  sets  to  the  southward 
along  the  west  coast  or  Norway,  from  tbc  North  Cape  to  tho 
Na/.e,  for  an  extent  of  13  deg.  to  the  entrance  of  the  Baltic  Sea, 
and  that  from  thence  it  proceeds  southward  to  tho  coast  of 
Great  Britain,  supplying  every  port  successively  in  its  passage. 
The  large  island  of  Great  Britain  breaks  the  regular  course  of 
the  waters,  and  causes  a division  on  tbeir  approaching  that 
coast;  and  as  the  current  comes  from  the  northward,  the  coast 
of  Scotland,  as  must  naturally  be  expected,  will  flrst  have  the 
tide  of  flood,  before  the  parts  which  are  farther  situate  to  tho 
sooth.  As  the  island  of  Great  Britain  divides  this  current  into 
tw  o channels,  its  operation  on  the  eastern  coast  may  first  be  re- 
garded. The  natural  tendency  to  the  west  ia  bore  interrupted  by 
the  land,  so  that  it  must  run  to  the  southward  as  the  only  possi- 
ble direction  it  can  take.  Hence  it  is  found  that  at  Aberdeen, 
on  the  coast  of  Scotland,  the  tide  will  be  at  its  height  on  full 
and  change  days  at  a quarter  before  one  o'clock,  but  that  it 
will  not  be  high  water  at  Tinmouth  Bar,  on  tbe  coast  of  North 
nmberlsnd,  till  three  o'eloek  on  the  same  days.  Ail  the  inter- 
mediate purls,  from  thence  to  the  Spurn,  will  have  it  progres- 
sively latter,  where  it  does  not  reach  till  about  five  o'eloek ; 
and  before  it  gels  as  far  as  Yarmouth  Road,  it  will  be  at  least 
eight  o'clock.  From  thence  it  runs  on  still  to  the  southward  to 
Hurwich,  which  it  reaches  at  half  past  ten,  and  to  the  Nore,  to 
which  it  does  not  come  till  twelve. 

The  other  channel,  which  passes  the  north  point  of  Scotland, 
and  runs  along  tbe  west  coast  of  Great  Britain  at  the  same  time, 
is  subdivided  into  two  channels  by  tbe  interposition  of  Ireland. 
But  the  tide  of  flood  between  the  south-west  of  Scotland,  and 
the  north-east  point  of  Ireland,  from  the  narrowness  of  tbe  sea,  is 
much  the  least  in  quantity,  and  therefore  makes  a much  slower 
progress  after  its  access  to  St.  George's  Channel,  so  as  not  to  get 
farther  than  about  the  parallel  of  latitude  of  the  Isle  of  Man.  It 
would,  nevertheless,  advaucc  forward  to  the  south,  if,  as  it  will 
appear,  a superior  uud  controlling  tide  did  uot  here  pul  a ter- 


ruination  to  it  During  this  time,  the  main  part  of  the  western 
branch  of  tbe  tide  has  been  rapidly  hurrying  along  the  west 
coast  of  Ireland,  in  an  open  sea,  where  it  has  nothing  to  inter- 
rupt  it  till  it  arrives  at  tbe  south-west  part  of  that  kingdom,  so 
as  to  bo  at  Cape  Clear  soon  after  four  o’clock,  which  ia  an  hour 
before  it  could  reach  the  Spurn  by  the  east  channel.  Hence, 
therefore,  it  must  naturally  turn  roond  the  south  coast  of  Ire- 
land, and  it  will  have  reached  Waterford  by  five  o’clock,  near 
the  south-east  extremity  of  Ireland.  Here,  then,  the  tide  will 
not  only  push  on  to  tbe  eastward  for  the  English  channel,  hut 
as  tire  tide  from  tbe  southward  has  been  quickly  setting  to  the 
north-east  across  tire  bay  of  Biscay,  it  will  unite  with  this  cur. 
rent  to  supply  tbe  deficiency  of  water  in  the  English  channel 
and  the  Irish  Sea,  or  St.  George's  channel,  and  consequently 
proceed  along  the  south  of  England  and  the  north  coast  of 
France.  For  these  two  tides,  by  their  joint  influence,  cause  the 
tides  along  the  south  coast  of  Cornwall  to  be  at  the  highest  at 
new  and  full  moon,  some  time  in  tbe  interval  from  five  to  six 
o’clock,  and  along  the  east  coast  of  Ireland  a branch  of  them  will 
slowly  pass  along  to  fill  up  the  bays  and  channels  there  and  on 
the  coast  of  Wales,  till  it  meets  the  branch  which  came  in  from 
the  north  through  the  narrow  sea  between  Ireland  and  Scot- 
land. At  the  time  of  this  meeting  it  will  be  high  water  in  the 
sea,  which  is  between  ten  and  eleven  o’clock.  At  tbe  same 
time,  the  main  branch  of  these  united  tides  is  pressing  along  up 
the  English  channel  till  it  meets  the  tide,  or  first  principal  branch 
of  the  current,  which  had  washed  tho  north  east  and  east  coasts 
of  Scotland  and  England,  somewhere  between  Beachy  Head 
and  Dungcnrss  ; or,  as  some  persons  rather  conclude,  not  far 
from  the  Godwin.  If  we  take  farther  noliee  of  the  effects  of 
these  several  tides  on  large  rivers  aud  bays,  it  will  be  farthor 
evident  that  they  will  occupy  some  lime,  while  tbe  main  body 
of  those  tides  is  pursuing  its  general  progress  along  the  adjacent 
coasts  of  the  seas  it  pajses  through.  Thus  it  is  found  that  the 
tide  will  be  an  hour  in  passing  up  from  the  point  of  the  Spurn 
to  tbe  town  of  Hull,  or  Kingston  upon  Hull,  where  it  is  not  high 
water  on  full  and  change  days  till  six  o'clock.  And  the  union 
of  the  two  tides  in  the  neighbourhood  of  the  Godwin  sands  oc- 
casions a vast  influx  of  water  into  the  river  Thames,  and  contri- 
butes to  produce  the  powerful  tides  which  run  op  that  river  to 
London. 

The  same  reason  will  also  afford  a solution  to  the  difficulty  of 
the  slow  advance  of  the  tides  in  St.  George's  or  the  Irish  sea  ; 
for  If  tbe  narrowness  of  the  strait  between  Scotland  and  Ireland 
on  the  north  be  attended  to,  and  tho  bending  of  the  coast  round 
the  Mull  of  Galloway  to  tho  eastward  as  far  as  Solway  Frith, 
that  small  inflax  of  water  must  be  a long  lime  in  filling  the 
several  bays  and  inlets  of  that  coast ; so  that,  although  the  tides 
do  not  enter  the  southern  part  of  this  sea  till  some  hours  after, 
the  more  spacious  inlet  of  that  extremity  will  admit  a propor- 
tionally greater  quantity  of  water.  Hence,  after  this  branch 
of  the  tide  has  filled  op  the  Bristol  channel  or  Severn  sea  on 
tbe  east,  and  Cardigan  Bay  to  tbe  oorlb-cast,  which  must  em- 
ploy a space  or  interval  of  some  hours,  it  passes  up  to  the  north  of 
Dubtio,  and  meets  the  former  tide  in  the  parallel  of  tbe  Isle  of 
Man ; from  whence,  as  soon  as  it  is  high  water,  the  ebb  tides  re- 
turn back  again  by  their  respective  channels,  till  they  are  lost 
in  the  main  ocean  of  the  Atlontio. 

The  lime  of  high  water  at  any  particular  port  must  therefore 
be  determined  from  observation  and  experience,  as,  from  theso 
interruptions,  it  is  clear  that  no  general  principles  can  be  laid 
down,  on  which  it  can  be  resolved  from  the  longitude  or  compa- 
rative situation  of  any  place  on  the  face  of  the  globe.  But  the 
general  rule  already  laid  down  for  the  intervals  of  high  water 
will  always  prevail ; and  when  once  the  time  of  high  water 
has  been  ascertained  on  the  days  of  new  and  full  moon  at  any 
port,  the  succession  of  those  tides  will  be  daily  about  48  mi- 
nutes later  than  on  each  preceding  day  respectively.  It  must 
always  however  be  remembered,  that  there  is  another  tide  in 
the  intermediate  time,  or  about  12  hours  and  24  minutes  after 
the  next  preceding  tide,  and  so  on  progressively.  It  may  some- 
times happen  thst  in  mentioning  the  time  of  high  water  at  any 
particular  port,  cape,  headland,  or  any  other  remarkable  place 
of  the  sea  or  ocean,  it  may  be  expressed  generally,  or  without 
any  reference  to  its  being  understood  of  the  time  on  tbe  veiy 
dajs  of  new  or  full  moon;  which  perhaps,  to  seamen,  eooli 
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scatcely  admit  of  any  doubt,  but  toothers,  less  conversant  with 
tbeir  general  language  and  modes  of  speech,  may  be  less  Intel- 
ligible. We  have  sometimes  also  expressed  ourselves  generally 
of  the  time  of  spring  tides ; by  which,  likewise,  is  constantly 
meant  the  precise  day  of  new  or  fall  moon,  though  the  tides  for 
two  or  three  days  arc  frequently  represented  by  that  term  ; and 
indeed,  it  has  been  observed  from  experience,  that  the  highest 
tides  are  not  usually  till  the  third  or  fourth  tide,  according  as 
the  day  or  night  tides  are  highest  from  other  causes,  after  the 
actual  new  or  foil  moon,  whereas,  in  speaking  of  the  time  of 
spring  tides  generally,  it  is  always  to  be  understood  of  the  very 
day.  The  time  of  high  water  being  accordingly  ascertained  by 
observation  at  each  particular  port,  the  next  conclusion  result- 
ing from  thence  has  been  to  represent  the  point  of  the  compass, 
being  first  corrected  for  variation  on  the  davon  which  the  moon 
is  at  that  time.  Having,  therefore,  determined  this,  according 
to  the  proportion  of  11  degrees  and  a quarter  for  each  point  of  the 
compass,  pilots  and  scamrn  in  general  have  attended  to  the  role 
in  laying  down  the  time  of  high  water  on  the  intermediate  days 
between  the  spring-tides.  This  is,  in  other  words,  to  allow  three 
quarters  of  an  hour  for  each  point  of  the  compass  ; and  on  this 
foundation  it  is  that  in  places  where  it  is  high  water  at  noon  on 
full  and  change  days,  as  at  Southampton  or  Ostend,  the  tide  is 
said  to  flow  north  and  south  at  12  o'clock.  Thus  also  if  the 
moon  on  those  days  benrs  1,  2.  3,  or  more  points  to  the  east- 
ward or  westward  of  the  meridian  of  any  place  at  the  time  of 
high  water,  the  tide  is  said  to  flow  on  such  a point.  For  exam- 
ple, if  the  moon  bears  S.E.  at  the  time  of  high  water  at  Poole 
in  Dorsetshire,  the  tide  will  here  be  said  to  flow  at  S.  E.  and 
N.  W.  and  if  E.  or  W.  at  Plymouth  in  Devonshire,  it  will  be 
said  to  flow  east  and  west  Hut  it  is  a very  improper  wav  to 
depend  on  the  point  of  the  compass  alone  for  the  time  when 
the  moon  is  to  be  at  high  water,  unless  it  has  been  converted 
into  time,  and  ascertained  by  the  interval  after  passing  the 
meridian.  Thus,  for  instance,  if  it  were  understood  that  the 
moon  is  always  to  be  east  or  west  at  the  precise  time  of  high 
water  at  Plymouth,  conclusions  the  most  gross,  etroncoas,  and 
dangerous,  would  be  the  result ; because  when  the  moon  has  a 
high  north  declination,  it  may  happen  that  she  may  not  be  due 
east  till  near  eight  o'clock  in  the  morning  at  Plymouth,  which 
will  almost  be  two  hours  after  high  water,  and  it  would  on  the 
same  day  be  doo  west  soon  after  four  o'clock  in  the  afternoon, 
which  wiJI  be  nearly  two  hours  before  high  water.  It  is  needless 
to  enlarge  on  the  danger  of  abiding  by  thia  mode  of  calculation, 
without  converting  it  into  time  at  the  rate  of  three-quarters  of 
an  hour  for  every  point  of  the  compass.  But  the  general 
and  only  safe  rule  is,  to  say,  that  It  will  be  high  water  at  six 
hours  after  the  moon  has  passed  the  meridian.  It  is  high 
water  in  some  places  on  the  shore,  or  by  the  ground,  while 
the  tide  continues  to  flow  in  the  fair  way  or  offing,  as  it  is 
called,  by  which  term  is  understood,  that  part  of  the  sea 
in  the  neighbourhood,  or  at  no  great  distance  from  any  coast, 
where  the  tide-way  is  not  particularly  interrupted  by  the  ad- 
jacent shore  or  high  land.  For  this  state  of  the  tides  it  is  cus- 
tomary to  say,  that  the  water  flows  tide  and  half  tide,  or  tide 
and  quarter  tide,  and  the  like,  thereby  considering  the  usual 
run  of  the  tide  at  six  hours,  and  the  half  tide  at  three  hours,  &c. 
When,  therefore,  the  current  or  stream  of  the  fair  way  in  the 
offing  of  any  coast  is  said  to  run  tide  and  quarter  tide,  for  in- 
stance. it  means  that  the  stream  runs  an  hour  and  a half  longer 
in  theoffing  than  it  does  by  the  shore,  and  consequently  that  it  does 
not  begin  to  run  so  soon  any  particular  way  at  a distance  from 
the  coast  as  it  docs  close  by  the  land,  by  that  interval  of  time. 

There  is  yet  one  circumstance  more  to  be  noted  respecting 
tho  mode  of  calculating  the  time  of  high  water  on  the  interme- 
diate days  between  the  spring-tide  days.  Wc  have  already 
pointed  out  the  extremely  dangerous  notion  of  reckoning  tho 
tides  by  the  points  of  the  compass  for  any  particular  ports,  and 
especially  those  which  are  nearest  to  the  cast  and  west. 
There  is  likewise  another  irregularity  of  considerable  import- 
ance, which  is,  applying  too  generally  and  successively  the  rule  of 
ending  49  minutes  daily  to  Uie  time  of  high  water  on  each  pre- 
ceding day.  Experience  bus  proved  this  common  method  of 
calculation  to  be  frequently  erroneous. 

With  regard  to  the  relative  force  of  the  tide  on  a ship  floating 
therein,  see  the  article  Current. 


Tide-gate,  a place  in  which  a tide  runs  with  great  velocity, 

7<>  Tide,  to  work  in  or  out  of  a river  or  harbour,  or  channel, 
by  favour  of  the  tide,  and  anchoring  whenever  it  becomes  ad- 
verse. 

Tides  Man,  an  officer  appointed  by  the  custom-house  to  re- 
side on  hoard  of  merchant  ships  while  they  have  any  custom- 
able goods  oil  board. 

Tide  Mills,  as  their  name  imports,  are  such  as  employ  for  their 
first  mover  the  flowing  and  ebbing  tide,  either  in  the  sea  or  a 
river,  arid  particularly  the  Thames,  the  Humber,  and  the  Severn, 
in  which  the  tide  rises  to  a great  height,  furnishing  a very  pow- 
erful mover  to  drive  any  kind  of  machinery,  and  would  allow 
of  tido  mills  being  very  advantageously  constructed  upon  their 
banks.  Thu  erection  of  such  mills  is  not  to  be  recommended 
universally,  as  they  arc  attended  with  a considerable  original 
expense,  besides  that  some  of  their  parts  will  require  frequent 
repairs;  but  in  some  places  where  coals  are  very  dear  they  may. 
on  the  whole,  he  found  less  expensive  than  steam  engines  to 
perform  the  same  woik,  and  may  on  that  account  be  preferred 
even  to  them. 

Tide  Way,  the  channel  in  which  the  tide  sets. 

Tide  Waiters,  or  Tidesmev,  are  inferior  officers  belong- 
ing to  the  custom-house,  whose  employment  it  is  to  watch  or 
attend  upon  ships  until  the  customs  arc  paid. 

TIER,  a name  given  to  the  runge  of  canuou  mounted  on  one 
side  of  a ship’s  deck. 

Tier  of  the  Cable,  is  a range  of  the  fakes  or  windiugs  of  the 
cable,  which  are  made  within  one  another  in  a horizontal  po- 
sition. 

Cable  Tier,  the  space  inthe  midst  ofa  cable  when  it  is  coiled, 
also  the  place  in  which  it  is  coiled. 

Tier,  also  implies  a range  of  casks  in  the  hold  ; hence  we 
say,  the  Ground  Tier,  or  that  which  is  next  above  the  keel- 
son, the  second  tier  and  upper  tier. 

TIERCE,  or  Terce,  a measure  of  liquid  things,  as  wine, 
oil,  Btc.  containing  the  third  part  of  a pipe,  or  forty-two  gallons. 

TIGER.  See  Felis. 

Tiger  Shell,  r beautiful  species  of  voluta.  of  a dusky  red 
colour,  spotted  all  over  with  large  irregular  blotches  of  while. 

TIGHT,  the  auality  whereby  ft  vessel  resists  the  peoetratlon 
of  any  fluid,  whether  compressing  its  surface,  or  contained 
within  it.  Hence  a ship  is  said  to  be  tight  when  the  planks  are 
so  solid  as  to  prevent  the  entrance  of  the  water,  and  a cask  is 
called  tight  when  none  of  the  liquid  contained  therein  can  issue 
through  or  between  the  staves ; in  both  senses  it  is  opposed  to 
leakv,  which  article  see. 

T1G1LLUM,  a word  used  by  chemists  to  express  the  tile 
with  which  they  cover  the  mouth  of  their  crucibles ; and,  by 
others,  for  the  crucible  itself. 

TILE,  iu  building,  a sort  of  thin  brick,  used  on  the  roofs  of 
houses ; or  more  properly  a kind  of  clayey  earth,  kneaded  and 
moulded  of  a just  thickness,  dried,  and  burnt  in  a kiln  like  a 
brick,  and  used  in  the  covering  and  paviug  of  different  kind  of 
military  and  other  buildings. 

TILIA,  in  Botany,  the  Lime  Tree,  of  which  there  are  a great 
variety  of  species. 

TILLAGE,  the  cultivating  of  land,  or  the  means  of  bringing 
it  into  a state  of  preparation  for  depositing  the  seeds,  and  the 
growth  of  different  crops. 

TILLER,  the  bar  or  lever  employed  to  turn  the  rudder  in 
steering.  See  the  article  Helm. 

Tiller  Rope,  the  rope  which  forms  a communication  between 
the  fore  end  of  the  tiller  and  the  wheel,  and  is  usually  made  of 
uutarred  rope. 

TILT,  a small  canopy  or  awning  of  canvass  or  other  cloth, 
extended  over  the  stern  sheets  of  a boat,  and  supported  by  iton 
work,  or  broad  laths  of  flexible  wood,  incurvatcd  The  tilt  is 
principally  used  to  keep  off  rain,  as  an  awning  is  intended  to 
defend  from  the  sun's  heat. 

Tilt,  the  covering  of  a cart,  waggon,  or  other  carriage,  sup- 
ported by  hoops,  and  easily  rentovcnblc  when  occasions  require. 

Tilt  Boat,  is  a boat  covered  with  tnrpawiing  or  sail-cloth,  to 
shelter  the  passengers,  and  such  goods  a*  might  otherwise  be 
exposed  to  the  action  of  sun  or  rain. 

Tilt  Hammer,  a large  and  heavy  hammer,  put  in  motion  by 
a water  wheel  or  steam-engine.  Cogs  being  brought  to  bear  no 
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the  tail  of  the  hammer,  it*  depression  causes  the  head  to  be  commonly  there  made  use  of  for  building,  are  considered  aa 
•delated,  which,  when  liberated,  falls  with  considerable  force  by  timber.  Of  these,  being  part  of  the  freehold,  larceny  cannot 
its  own  specific  gravity.  Tilt  mills  work  on  the  same  principle,  be  committed  ; hut  if  they  be  severed  at  one  time,  and  carried 
Tilting  of  Steel,  is  the  process  by  which  blistered  steel  is  away  at  another,  then  the  stealing  of  them  is  larceny.  And  by 
rendered  ductile.  This  is  done  by  placing  it  under  the  tilt  several  late  statutes,  the  stealing  of  them  in  the  first  instance 
hammer.  is  made  felony,  or  incurs  a pecuniary  forfeiture.  For  the  bet- 

TIMBER,  includes  all  kinds  of  felled  and  seasoned  woods,  ter  preservation  of  roots,  shrubs,  and  plants,  it  is  enacted  by 
Of  all  the  different  kinds  known  in  Europe,  oak  is  the  boat  for  6 George  III.  c.  48,  that  every  person  convicted  of  damaging, 
building,  and  even  when  it  lies  exposed  to  air  and  water  there  , destroying,  or  carrying  away  any  timber  tree  or  trees,  or  trees 
is  none  equal  to  it.  Fir  timber  is  the  next  in  degree  of  good-  . likely  to  become  timber,  without  consent  of  the  owner,  Ike.  shall 
ness  for  building,  especially  in  this  country,  where  they  build  forfeit  for  the  first  offence  not  exceeding  20l.  with  the  charges 
upon  leases.  It  differs  from  oak  in  this,  that  it  requires  not  attending;  and  on  non-payment  shall  be  committed  for  not 
much  seasoning,  and  therefore  no  great  stock  is  required  before-  more  than  twelve,  nor  !es«  that)  six  months  ; for  the  second 
hand.  Fir  is  used  for  flooring,  wainscoting,  and  the  ornamental  offence  a sum  not  exceedin';  ruff,  and  on  non-payment  shall  be 
parts  of  building  within  doors.  Elm  is  the  next  in  use,  eape-  committed  for  not  more  than  eighteen,  and  oot  less  than  twelve 
daily  in  England  and  France;  it  is  very  tough  and  pli.ible,  months;  and  for  the  third  offence,  is  to  he  transported  for  seven 
and  therefore  easily  worked  ; it  does  not  readily  split,  and  it  years.  All  oak,  beech,  chesnut,  walnut,  ash,  elm,  cedar,  fir, 
bears  driving  of  bolts  and  nails  better  than  Any  other  wood  ; for  asp.  lime,  sycamore,  and  birch  trees,  shall  be  deemed  and  taken 
which  reason  it  is  chiefly  used  by  wbccl-wrighls  and  coach-  to  be  timber  trees,  within  the  true  meaning  and  provision  of 
makers,  for  shafts,  naves.  Sec.  Beech  is  also  used  for  many  this  act.  Pcr<ons  convicted  of  plucking  up,  spoiling,  or  taking 
purposes  ; it  is  very  tough  and  white  w hen  youog,  and  of  great  away  any  root,  shrub,  or  plant,  out  of  private  cultivated  ground, 
strength,  but  liable  to  warp  very  much  when  exposed  to  the  shall  forfeit,  for  the  first  offence,  any  sum  not  exceeding  40s. 
weather;  aud  to  be  worm-eaten  when  used  within  doors  ; Its  with  the  charges;  for  the  second  offence,  a sum  not  exceeding 
greatest  use  is  for  planks,  bedsteads,  chairs,  and  other  house-  51.  with  the  charges;  and  for  the  third  offence  arc  to  be  trans- 
bold goods.  Ash  is  likewise  a very  useful  wood,  hut  very  ported  for  seven  years.  A power  is  given  to  justices  of  ibe 
scarce  in  most  parts  of  Europe  ; it  serves  in  buildings,  or  for  peace  to  put  this  act  in  execution. 

any  other  use,  when  screened  from  the  weather;  handspikes  TIM  II  HRS,  the  ribs  of  a ship,  or  (be  incurvated  pieces  of 

and  oars  are  chiefly  made  ofit.  Wild  chcsnnt  timber  is  by  some  wood  branching  outward  from  the  keel  in  a vertical  direction, 
esteemed  as  good  as  oak.  and  seems  to  have  been  much  used  ! so  as  to  give  strength,  figure,  and  solidity  to  the  whole  fabric, 
in  old  buildings;  but  whether  these  trees  are  more  scarce  at  I One  timber  is  composed  of  several  pieces  united  into  one  frame, 
present  than  formerly,  or  have  been  found  not  to  answer  so  well  which  is  accordingly  called  a frame  of  timbers,  by  the  artificers, 
as  was  imagined,  it  is  certain  this  timber  is  now  but  little  used.  Square  Timbers,  arc  those  whose  planes  are  perpendicular 
Walnut-tree  is  excellent  for  the  joiner’s  use,  it  being  of  a more  to  the  keel. 

curious  brown  colour  than  beech,  and  not  so  subject  to  the  Cant  Timbers,  arc  those  which  are  placed  obliquely  on  tho 
worms.  The  poplar,  abel,  nnd  aspen  trees,  which  arc  very  keel,  as  at  the  extremities  of  a ship. 

little  different  from  each  other,  are  much  used  instead  of  fir,  and  Knuckle  Timbers,  are  the  fnreruoat  cant  timbers  on  a ship’s 
look  well. — The  goodness  of  limber  not  only  depends  upon  the  bow  ; the  hindmost  on  the  quarter  are  termed  fashion  pieces, 
soil  and  situation  in  which  it  stands,  but  likewise  on  the  season  Timber  and  Room,  or  Room  and  Space , is  the  distance  between 
wherein  it  is  felled.  In  this,  people  disagree  very  much  ; some  the  moulding  edge*  of  two  adjoining  timbers,  which  always 
are  fur  having  it  felled  as  soon  as  (lie  fruit  is  ripe,  others  in  contain  the  breadth  of  two  timbers,  and  sometimes  two  or  three 
the  spring,  and  many  in  the  autumn.  But  as  the  sap  nnd  mois-  inches  between  them. 

tare  of  limber  is  certainly  the  cause  that  it  perishes  much  Filling  Timbers,  are  those  which  arc  pat  up  between  tho 
sooner  than  it  otherwise  would  do,  it  seems  evident  that  tiin-  frames.  It  must  be  observed,  that  one  mould  serves  for  two 
ber  should  be  felled  when  there  is  the  least  sap  in  it,  eis.  from  timbers,  the  fore  side  of  the  one  being  supposed  to  unite  with 
the  time  that  the  leaves  begin  to  fall  till  the  trees  begin  to  bad.  the  after  side  of  the  other,  and  so  make  only  one  line,  which  is 
This  work  usually  commences  about  the  end  of  April  in  Eng-  actually  the  case  in  all  the  frames,  which  in  some  ships  aro 
land,  because  the  bark  ihcn  rises  most  freely  ; for  where  a quan-  every  third,  and  in  others  every  fourth  timber.  The  frames  are 
tity  of  timber  is  to  he  felled,  the  statute  requires  it  to  be  done  first  put  up  and  fastened  to  the  ribands,  and  afterwards  the 
then  for  the  advantage  of  tanning.  After  timber  has  been  felled  filling  timbers  are  put  op. 

and  sawed,  it  must  bo  seasoned;  for  which  purpose  some  ad-  Timber  Heads.  See  ibe  article  Kevel  Heads. 

vise  it  to  he  laid  up  in  a very  dry  airy  place,  vet  out  of  (be  TIME,  a measure  or  portion  of  infinite  duration.  It  is  gene- 

wind  and  sun,  or  at  least  free  from  the  extremities  of  either : rally  ascertained  hy  the  motions  of  the  heavenly  bodies, 

and  that  it  may  not  decay,  but  dry  evenly,  they  recommend  it  Time,  in  Music,  is  an  affection  of  sound,  by  which  wc  dc- 
to  be  daubed  over  with  cow-dung.  It  must  not  stand  upright,  nominate  it  long  or  short  with  regard  to  its  continuance, 
but  lie  all  along,  one  piece  over  another,  only  kept  apart  by  Time  Keepers,  in  a general  sense,  denotes  instruments  ad  apt- 
short  blocks  interposed  to  prevent  a certain  mouldincss,  which  cd  for  measuring  time.  See  Chronometer. 
they  are  otherwise  apt  to  contract  in  sweating  on  one  another;  TIMEKEEPER,  or  Timepiece,  an  instrument  adapted  for 
from  which  arises  frequently  a kind  of  fangus,  especially  if  there  .measuring  time.  See  the  article  Longitude. 
be  any  sappy  parts  remaining.  Others  advise  the  planks  of  The  following  remarks  on  time-keepers  were  communicated 
timber  to  be  laid  for  a few  days  in  some  pool  or  running  stream,  by  Joseph  W hid  bey  Esq.  master  attendant  at  Sheerncss 
in  order  to  extract  the  sap,  and  afterwards  to  dry  them  in  the  yard,  master  of  the  Discovery  sloop,  and  afterwards  of  the 
sun  or  air.  By  ibis  means,  it  is  said,  they  will  be  prevented  from  Sanspareil,  and  who  surveyed  3000  leagues  of  the  N.  \Y\  shore 
either  chopping,  casting,  or  cleaving,  bat  against  skriuking  there  of  America. — “ When  a time-keeper  is  received  onboard  a ship, 
is  no  remedy.  Some  again  aro  for  burying  them  in  the  earth,  the  greatest  care  should  be  taken  to  have  it  immediately  secur- 
others  in  a beat,  and  some  for  scorching  and  seasoning  them  in  cd  in  some  convenient  place  in  the  cabin,  where  It  may  be  the 
fire,  especially  piles,  posts,  6cc.  which  are  to  stand  in  water  or  least  liable  to  he  moved  during  the  voyage:  it  should  never  be 
earth.  The  Venetians  first  found  out  the  method  of  seasoning  touched  but  at  the  time  of  w hiding  up,  which  ought  to  be  at  noon, 
or  charring  by  fire;  which  is  done  after  this  manner;  they  put  and  then  with  the  greatest  caro,  particularly  avoiding  circular 
the  piece  to  he  seasoned  into  a strong  and  violent  flame,  in  motion.  The  makers  of  these  instruments  will  affirm,  that  it  is 
this  they  continually  turn  it  round  by  means  of  an  engine,  and  unnecessary  to  be  thus  particular  In  the  care  of  them,  and  will 
take  it  oat  when  it  is  every  where  covered  with  a black  coaly  tell  you  they  may  be  carried  about  in  the  pocket,  and  moved 
crust;  the  internal  part  of  the  wood  is  thereby  so  hardened,  that  from  place  to  place,  without  being  the  least  affected  by  it.  I 
neither  earth  nor  water  can  damage  it  for  a long  time  after-  can  only  say,  that  1 have  been  in  tho  habit  of  using  time-keep* 
wards.  ers  for  some  years,  and,  notwithstanding  the  sanguine  expects- 

Timber  Trees,  in  Law,  are  properly  oak,  ash.  and  elm.  In  tions  of  the  makers  as  to  tbeir  perfection,  in  my  experience  I 
some  particular  countries,  by  local  custom,  other  trees  being  have  found  the  above  precautions  accessary.  I bavo  frequently 
106  11  Z 
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known  time-keepers  niter  tlirir  rates,  in  carrying  them  from  the 
ship  to  the  observatory,  and  again  from  the  observatory  to  the 
ship,  when  1 have  every  reason  to  suppose  that,  had  they  re- 
mained quiet  oo  board,  there  would  have  been  no  alteration  in 
their  rates.  I do  not  mean  to  say  this  will  universally  be  the 
ease,  1 have  had  many  instances  to  the  contrary  ; I should  hope 
that  as  so  many  skilful  men  are  at  this  time  employed  to  bring 
this  piece  of  mechanism  to  perfection,  they  will  ultimately  sue- 
cccd  in  obviating  every  objection  that  possibly  can  be  started 
against  them.  Nut  that  I allow  the  above  to  he  an  objec- 
tion against  time-keepers,  because  a rate  may  he  given 
them  without  moving  them  from  the  place  where  they  wero 
first  fixed,  as  I shall  explain  hereafter.  I would  only  express, 
that  too  much  caro  cannot  be  takco  of  an  instrument  which 
will  answer  so  grand  a purpose  as  that  of  ascertaining  n ship's 
exact  position,  almost  at  any  time,  in  any  part  of  the  ocean. 
When  a tirac-kccpcr  is  received  on  board,  Its  rate,  or  the  num- 
ber of  seconds  it  gains  or  loses  in  twenty-four  hours,  with  the 
time  which  it  w as  fast  or  slow  of  mean  time  at  Greenwich,  on 
soraccertain  day,  is  given  from  the  observatory  with  it.  It 
will  not  be  amiss  to  note  this  rate  carefully  every  day  at  noon, 
in  a book  kept  for  that  purpose,  so  that  it  may  he  known  at 
any  time,  without  any  farther  calculation,  what  the  time-keeper 
is  fast  or  slow  of  mean  time  at  Greenwich.  If  the  lime  piece 
is  stow  of  mean  time  at  Greenwich,  and  losing,  add  it.s  daily  rate 
to  its  error  every  day.  What  is  here  meant  by  error  is  the 
quantity  the  time-piece  is  fast  or  slow  of  the  meridian  reckon- 
ed from,  and  not  the  error  that  is  occasioned  by  any  irregula- 
rity in  the  going  of  the  machine,  and  which,  to  the  extent  of  it, 
would  occasion  a wrong  determination  of  (be  longitude.  This 
sum  must  be  added  to  the  time  it  shews,  to  give  Greenwich 
mean  time ; if  it  Is  slow,  and  gaining,  subtract  its  daily  rale  and 
add  the  remainder  to  the  time  shewn  by  it  for  the  Greenwich  mean 
time.  If  the  time-kccpcr  is  fast,  and  gaining,  add  the  daily 
rate,  and  subtract  the  sum  ; or  if  it  is  fast,  and  losing,  subtract 
the  daily  rate,  and  subtract  the  remainder  from  tho  time  shewn 
by  the  time- keeper,  to  obtain  the  Greenwich  mean  time.  It  is 
evident  that  when  the  timc-piecc  is  fast,  and  losing,  its  error 
will  decrease  till  it  becomes  slow ; and  then  the  error  will  in- 
ciease  ; also,  if  it  is  slow,  and  gaiuing,  its  error  will  decrease 
till  it  becomes  fast,  and  then  will  increase.  When  by  this  cor- 
rection of  the  timc-picec  the  mean  lime  at  Greenwich  is  known, 
all  that  is  wanted  is  the  mean  time  at  tho  ship.  The  difference 
between  them  is  the  longitude  of  time,  which  is  west,  when  the 
Greenwich  mean  time  is  the  greater  of  the  two,  and  cast  when 
it  is  the  less.  To  prevent  the  moving  of  a time-piece,  the  ob- 
server should  be  provided  with  a pocket  watch,  having  a se- 
conds hand.  This  should  be  compared  with  the  time-piece, 
noting  the  difference  both  immediately  before  and  after  lakiog 
altitudes.  If  the  difference  be  not  the  same  before  and 
after,  correct  it  in  the  proportion  of  the  elapsed  times,  before 
you  apply  it  to  the  time  shown  by  the  pocket  watch,  to  give  the 
time  shewn  by  the  time-piece.  The  rate  of  a time-piece  should 
often  be  tried,  and  if  it  is  found  to  have  altered,  a new  rate 
should  he  given.  The  alteration  may  be  discovered,  and  a new 
rate  given  as  follows:  In  any  harbour,  which  has  been  regu- 
larly surveyed,  and  the  latitudes  and  longitudes  well  ascertain- 
ed. the  bearing  of  any  two  points  will  determine  the  ship's  po- 
sition on  the  chart:  thus  the  ship’s  latitude  is  known.  Let  atti- 
tudes be  taken,  and  from  them  find  the  longitude  by  the  time- 
piece: if  this  differs  materially  from  the  ship’s  longitude,  it  is 
fair  to  conclude  that  the  time-kccpcr  has  altered  its  rate. — If 
tire  ship  stays  a week  or  ten  days  in  the  same  place,  a new  rate 
may  be  given  it,  hy  taking  altitudes  as  often  as  is  convenient 
until  the  ship  sails  ; noting  the  difference  of  the  longitudes  given 
by  the  timo-picce  the  first  and  last  day  ; then  turning  this  dif- 
ference into  time,  and  dividing  that  time  by  tire  number  of  days 
fiom  the  time  of  taking  tbc  first  altitudes,  to  the  time  of  taking 
the  last ; the  quotient  will  be  an  increase,  or  decrease,  to  be 
applied  to  the  old  rate.  If  the  place  he  to  the  westward  of 
Greenwich,  the  Greenwich  time  is  greater  than  the  time  at  the 
place;  consequently,  if  the  time-piece  gives  n greater  longitude 
on  the  last  day  than  it  did  at  the  first,  it  is  gaining  ; if  a less,  it 
is  losing  ; if  the  place  is  to  the  eastward  of  Greenwich,  the  con- 
trary is  true.  By  this  mode,  the  rate  of  a lime-picre  may  he 
found  on  board;  and,  indeed,  1 would  always  recommend  this 


method,  particularly  to  those  who  have  the  charge  of  navigating 
a ship.  Undoubtedly  the  best  and  surest  mode  of  finding  tho 
rate  of  time-keepers,  is  by  a well-regulated  duck  on  shore,  or 
by  equal  altitudes  taken  by  an  astronomical  quadrant.  As  nei- 
ther of  these  can  be  used  on  hoard  a ship,  a substitute  is  re- 
quired. I know  of  none  better  than  a quicksilver  horizon  ; 
which  with  care  can  never  lead  to  any  error  : it  is  therefore  far 
preferable  to  the  sea  horizon,  which  is  liable  to  a considerable 
error.  When  1 have  been  in  an  observatory,  finding  the  rate  of 
time-pieces  by  a well-adjusted  astronomical  quadrant,  1 have 
frequently,  for  experiment  sake,  tried  the  quicksilver  horizon, 
and  brought  out  tbc  rate  the  same  as  by  equal  altitude.  I have 
found  the  auicksilver  horizon  capable  of  fixing  the  latitude  of  a 
place  nearlj  as  accurately  as  an  astronomical  quadrant.  It  is 
made  small  enough  to  he  carried  in  the  pocket.  With  a sextant 
it  may  be  called  a portable  observatory  ; and  a person  may 
with  these  two  instruments  regulate  his  tinic-picces.  wherever 
he  may  chance  to  stop.  The  quicksilver  horizon  shews  twice 
the  true  altitudes,  ».«.  Suppose  the  sun’s  altitude  is  taken  hy  a 
quicksilver  horizon,  and  measures  on  the  sextant  00°,  half  that 
sum,  or  46°,  will  he  the  altitude  of  the  sun’s  lower  limb;  which 
is  to  he  treated  as  a common  altitude,  except  that  there  is  no 
correction  for  the  dip  of  the  horizon. 

“ Let  us  now  suppose  a time-piece  to  be  fixed  in  a ship  ; the 
observer  to  be  provided  with  a quicksilver  horizon,  a sextant, 
and  a pocket  watch  with  a seconds  hand,  which  goes  tolerably 
well,  and  that  he  wishes  to  find  the  rale  of  his  time -piece  : let 
him  set  his  pocket  watch  to  the  some  second  w ith  the  lime-piece, 
if  it  is  a stop  watch;  otherwise  let  him  compare  If,  noting  the 
difference  ; then  let  him  go  on  shore  with  his  quicksilver  hori- 
zon, and  lake  altitudes;  let  him  immediately  retu  n on  board, 
and  compare  again,  and  if  the  pocket  watch  has  altered  its  dif- 
ference from  the  time-piece,  let  him  make  the  proper  proportion 
for  the  error,  according  to  tbc  elapsed  times,  as  above  directed, 
to  find  the  time  which  the  timc-piecc  shewed  when  the  altitudes 
wero  taken  ; with  this,  the  altitudes  may  be  used  as  if  the  lime- 
iccr  had  been  taken  on  shore  ; and  in  Ibis  way  tbo  rate  may 
e found.  1 should  remark,  that  when  the  observation  is  made, 
the  sun’s  altitude  should  not  be  found  less  than  8°,  as  late  ns 
9h,  or  half  past  if  it  is  ia  the  morning,  or  about  the  same 
distance  from  noon,  namely,  half  past  two  in  the  afternoon.  This 
method  is  much  superior  to  that  where  the  sea  horizon  is  used  : 
indeed,  it  is  very  little  inferior  to  that  by  the  astronomical  quad- 
rant. If  a person  is  near  an  observatory,  a rate  may  be  given 
to  a time-piece  without  moving  it,  merely  by  setting  the  pocket 
watch  with  the  time-piece,  and  comparing  it  with  the  clock  at 
the  observatory  several  times  a week.  If  a time  piece  is  brought 
on  board  without  a rate,  and  it  is  not  known  how  much  it  is 
fast  or  slow  of  Greenwich  mean  time,  or  if  it  has  been  let  down 
while  on  board,  (by  which  latter  case  I shall  illustrate  this  point.) 
if  the  ship  remains  in  the  snme  place  tenor  fourteen  days,  a 
rate  may  be  given  it  in  the  following  manner. — Wind  it  up,  and 
set  it  going  as  near  Greenwich  time  as  possible,  in  order  that  the 
difference  may  be  little  between  Greenwich  time  and  the  time- 
piece. Suppose  on  Septrmbcr  26.  1797.  I let  my  time-piece 
down,  and  act  it  going  on  the  27th,  I take  the  altitudes  at  9*1  V 
16"  hy  the  time-piece  ; aud  I find  my  apparent  time  to  be  2b  5-T 
Iff’ from  noon;  this  subtracted  from  I2h  (tbc  observation  being  in 
the  morning)  leaves  O' i 2".  The  equation  taken  from  tho 

Nautical  Almanack  for  that  time  (9'  13”)  being  subtractive, 
leaves  8h  67'  29* ; this  then  is  not  the  solar  but  the  mean 
lime.  This  time  applied  to  9*  2*  16",  makes  a difference  of  4' 
47'' — If  by  ibis  method  you  find  the  same  diffrrrnce  every  day, 
the  timc-piecc  is  going  at  mean  time ; if  the  difference  is  greater, 
tho  time-piece  is  gaining  the  increase  of  diflVrence  every  day  ; 
if  the  difference  is  less,  the  time-piccr*  is  losing  the  decrease  of 
difference  every  day  ; because  in  this  case,  the  time- piece  shews 
a greater  time  than  the  mean  time  worked.  If  the  time  piece 
had  shewn  a less  time  than  the  mean  time  worked,  the  contrary 
would  have  been  the  case.  Tbc  various  uses  of  time-pieces 
can  only  be  known  to  those  who  are  in  the  habit  of  working 
and  studying  them.  I believe  I have  sufficiently  explained  in 
w hat  manner  they  arc  to  be  taken  care  or,  and  how  their  rates 
are  to  he  found  and  managed  ; it  only  remains  for  me  to  explaia 
their  uses  as  far  as  my  experience  enables  me.  The  first  and 
most  essential  is  with  the  latitude,  to  ascertain  the  exact  plaeo 
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of  the  •hip,  any  day  and  several  times  a day,  if  necessary,  in 
any  part  of  the  ocean  when  the  sun  is  visible.  Secondly,  it  has 
before  been  recommended  to  take  altitudes  about  0*  or  halt 
past  9*  in  the  morning,  for  finding  the  longitude.  Having  these, 
yon  will  always  he  sure  of  the  first  of  double  altitudes,  should 
there  be  any  appearance  of  losing  tbe  meridional  altitude  by 
rtlouds  or  rnists  oiising  near  noon.  Thus,  it  may  frequently 
happen  that  the  navigator  may  have  both  longitude  and  latitude, 
ur he ii.  w ithout  the  use  of  a time-keeper,  he  might  be  disappoint- 
ed of  both.  Thirdly,  it  very  often  happens,  particularly  in  high 
latitudes,  that  in  a cloudy  day  the  snn  will  shew  itself  on  or 
abuut  passing  the  meridian.  Having  a timc-piccc,  you  can  tell, 
within  a minute,  when  the  sun  is  on  the  meridian  : if  an  alti- 
tude can  he  caught  about  that  time,  even  so  far  as  ten  minutes 
before  or  after  the  suu  passes  the  meridian,  that  altitude  ni  l 
site  the  latitude  nearly  ; for  in  such  latitude,  particularly  when 
the  sun's  declination  and  the  latitude  arc  of  different  names, 
the  sun's  altitude  alters  very  little  in  ten  minutes  on  cither  side 
of  nuou.  Fourthly,  time-keepers  arc  of  great  use  in  carrying 
'iu  lunar  distances  from  one  day  to  another,  so  that  a number 
of  uhservationj  may  be  brought  to  one  point.  Altitudes  being 
taken  at  the  proper  time  by  the  time-piece,  the  apparent  time 
thus  obtained  will  answer  for  any  lunar  distances  taken  in  the 
course  of  the  succeeding  twenty -four  hours.  The  motliod  of  car- 
rying on  or  deducing  the  time  of  taking  the  distances,  to  the  time 
of  taking  altitudes  for  tbe  longitude,  may  be  illustrated  as  follows : 

Suppose  that  altitudes  are  taken  for  the  longitude  in  the 
morning,  and  that  several  sets  of  lunar  distances  arc  observed 
in  the  afternoon.  Tako  the  elapsed  time  from  observing  the 
altitudes,  to  the  time  of  each  set  of  distances,  and  when  the 
Greenwich  time  of  the  distances  is  brought  out,  subtract  this 
elapsed  time  from  tbe  Greenwich  time  of  each  set : each  remain- 
der will  be  the  Greenwich  time  when  tbe  altitudes  were  taken, 
and  will  produce  an  observed  longitude  for  that  time ; not  for 
the  time  when  the  distances  were  observed.  On  the  contrary, 
if  lunar  distances  are  observed  before  altitudes  are  taken  for 
the  apparent  time,  the  elapsed  time  of  each  set  must  be  added 
to  the  Greenwich  time,  to  bring  each  set  np  to  the  time  when 
tbe  altitudes  were  taken.  Observations  of  lunar  distances  also 
may  be  carried  on  from  one  time  to  another,  so  as  to  enable  the 
observer,  after  having  gained  a number  of  sets  on  each  side  of 
the  moon,  to  bring  them  all  to  one  point  by  the  timc-piccc,  and 
get  a mean  of  all  the  observations,  which  will  give  the  true  lon- 
gitude, if  tho  observations  are  good.— This  may  be  explained 
as  follows : 

Suppose,  on  January  20tb,  I observe  six  sets  of  lunar  dis- 
tances; on  the  21st,  four  more ; on  the  23d,  six  sets  more: — 
the  23d  being  the  last  day,  when  the  distances  are  in  the 
Nautical  Almanack  on  that  side  the  moon,  I bring  each  set  of 
distances  to  tbe  time  when  the  altitudes  weie  taken  on  their 
respective  dajs;  I then  lake  the  difference  of  longitude  shewn 
by  the  time-piece,  on  the  20th  and  23d,  at  the  time  altitudes 
were  taken  on  each  day : I apply  that  difference  to  each  set 
taken  on  the  201b.  I do  the  same  between  the  21st  and  23d  ; 
each  set  will  then  be  brought  to  tho  time  when  altitudes  are 
taken  on  the  23d  ; in  all  sixteen  sets.  The  mean  of  these,  if 
the  observations  are  good,  cannot  be  far  from  the  truth,  and 
the  result  may  be  brought  to  noon  on  that  day  by  the  log.  But 
to  be  more  certain  of  the  observed  longitude,  I will  carry  on  tho 
sixteen  sets  as  above  directed,  till  I have  obtained  sixteen  sets 
on  the  other  side  of  tbe  moon.  These  thirty-two  sets  being  all 
carried  on  to  the  last  day  of  observing  their  mean.  1 may  con- 
sider as  nearly  the  true  longitude.  By  this  method  you  may 
judge  whether  time-pieces  have  altered  their  rates  or  not;  and 
may  even  give  them  a new  rate,  in  the  same  way  that  you 
would  have  done  in  harbour,  as  I have  before  explained.  Tbns 
the  lunar  distances  and  time-piece  may  be  made  to  go  hand  in 
hand  with  each  other,  to  discover  tho  ship's  true  longitude. 
A time-piece  must  be  a very  bad  ooe  indeed,  if  it  will  alter  its 
rate  to  such  a degree  ns  to  affect  the  observations  while  carry- 
ing on  as  I have  described.  A small  difference  of  rate  they  arc 
nil  liable  to.  but  Ibis  will  not  materially  affect  the  observations. 
There  is  a small  correction  to  be  made  at  the  time  of  the  year 
when  the  daily  difference  of  the  equation  is  great.  If  the 
elapsed  time  between  the  altitudes,  for  the  apparent  time  and 
the  lunar  distances  be  many  hours,  it  will  make  an  error  of 


some  miles  of  longitude.  This  error,  arising  from  the  difference 
between  mean  and  solar  time,  is  not  of  much  consequence  at 
sea,  or  any  where  but  in  the  observatory,  where  an  astronomer 
is  finding  the  exact  longitude  of  bis  place  by  lunar  distances, 
eclipses  of  Jupiter’s  satellites,  occupations,  transits,  he.  When 
there  are  more  time  pieces  on  board  a ship  than  one,  the  same 
apparent  time  may  be  made  to  answer,  to  find  the  longitude  by 
them  all;  by  comparing  the  one,  by  which  the  altitudes  were 
taken,  with  all  the  rest.  Take  the  elapsed  time  between  ob- 
serving tbe  altitudes  and  comparing ; if  the  comparison  is 
made  after  the  observation,  subtract  this  elapsed  time  from  the 
time  shewn  by  the  second  lime-piece,  when  tike  comparison  is 
made  ; the  remainder  is  the  time  when  the  altitudes  were  taken, 
by  the  second  time-piece:  proceed  then,  as  in  common,  to 
apply  the  error  of  its  rale.  The  difference,  then,  between  its 
lime  and  the  mean  time  at  the  ship,  will  be  the  longitude  in 
time.  For  example:  suppose  altitudes  were  taken  by  No.  1, 
at  I0h  5t / 51';  No.  2 was  compared  with  it  at  I3h  2fif  (by  No.  I,) 
and  shewed  at  that  time  I2b  44'  3<>".  Tbe  elapsed  time  between 
observing  altitudes  aud  comparing,  is  2h  3k'  y";  which  taken 
from  12h  44'  3C'  leaves  IOhG'  27",  which  is  the  time  by  No.  2, 
when  the  altitudes  were  taken.  Suppose  No.  2 to  be  slow  of 
mean  lime  at  Greenwich  38'  40";  that,  added  to  I0*1  0'  27"  gives 
ll)h4.y  7",  which  is  the  mean  time  at  Greenwich  according  to 
No.  2.  Suppose  tbe  mean  lime  at  tbe  ship  to  be  9*»30'&6",  tbe 
difference  between  these  mean  times  is  lh  14'  11",  which  turned 
into  longitude,  is  18°  32*  45";  and  as  the  mean  time  at  Green- 
wich is  greater  than  at  the  ship,  the  longitude  is  w est.  You  may 
proceed  in  the  same  way  with  any  other  time-pieces  on  board. — 
In  addition  to  tho  observations  already  made  on  time-pieces, 
I must  advert  to  tbe  very  great  importance  of  these  instruments 
to  officers  charged  with  fleets  or  convoys,  with  respect  to  making 
short  passages  from  one  part  of  the  world  to  another.  A person 
who  has  a good  time  piece  will  be  enabled  to  steer  straight 
courses.  This  will  shorten  the  distance  much,  and  by  that  very 
circumstance  will  frequently  enable  him  to  get  a fleet  into  port, 
before  a shift  of  wind  which  might  otherwise  keep  him  out  a 
long  time.  It  will  likewise  give  an  officer  a good  chance  of 
escaping  the  vigilance  of  a superior  enemy;  as  he  need  not, 
according  to  tho  common  system  of  navigation,  rtm  into  the 
latitude  of  his  port,  in  which  his  enemy  may  be  cruising  a few 
degrees  of  longitude  to  windward  for  him.  He  ruay  run  his 
longitude  down  thirty  or  forty  leagues  north  or  south  of  the 
port,  as  it  may  happen,  till  he  is  nearly  or  exactly  in  tbe  longi- 
tude of  it;  and  tbcu  steer  north  or  south  to  his  destination,  as 
tho  case  requires.  This  mode  of  navigation  might  prevent 
tbe  capture  of  many  a valuable  ship,  and  would  certainly,  by 
shortening  the  passages,  in  many  instance  cause  a great 
saving,  not  only  to  government,  but  to  the  merchant. 

TIMONEER,  the  helmsman  or  person  who  manages  the 
helm  to  direct  the  ship's  oourse. 

TIN.  This  metal  has  a fine  white  colour  like  stiver,  a slight 
disagreeable  taste,  and  emits  a peculiar  smell  when  rubbed.  Its 
specifiegravity  is  7*291.  It  is  very  malleable.  Tin  leaf  or  foil 
is  about  nb,  part  of  an  inch  thick,  and  it  might  be  reduced  to 
half  this  thickness.  It  is  very  flexible,  and  producos  a remark- 
able crackling  noise  when  bended,  and  when  heated  442  deg.  it 
melts.  When  exposed  to  the  air,  it  very  soon  loses  its  lustre, 
and  assumes  a grayish  white  colour,  but  undergoes  no  farther 
change,  neither  is  it  sensibly  altered  by  being  kept  under  cold 
water  ; but  when  the  stream  of  water  is  made  to  pass  over  red- 
hot  tin,  it  is  decomposed,  tbe  tin  is  oxidated,  and  hydrogea  gas 
is  evolved. 

Tis-Slons,  an  oar  of  tin  which  occurs  in  masses,  in  rounded 
pieces,  and  crystallized.  These  crystals  are  very  irregular. 
Colour  dark-brow  n ; sometimes  yellowish  gray  ; and  sometimes 
nearly  white-  Somewhat  transparent  when  cry  similized.  Spe- 
cific gravity  6 9 to  tl'97.  Before  the  blow  .pipe  it  decrepitates, 
and  on  charcoal  is  partly  reduced.  Tinges  borax  white. 

T1NCTURB,  is  commonly  understood  to  be  a coloured  infu- 
sion of  aoy  substance  in  alcohol.  It  is  a preparation  much  em- 
ployed in  pharmacy  with  many  articles  of  the  materia  rnedica, 
particularly  vegetable  barks,  aromatics  of  all  kinds,  and  many 
of  the  resins  ami  gum  resins,  which  yield  to  alcohol,  by  infusion, 
that  part  of  their  substance  in  which  most  of  the  medicinal  vii- 
| tues  reside. 
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TINNING.  Tinning  it  tbe  art  of  covering  any  metal  with  a 
thin  coating  of  tin.  Copper  and  iron  are  the  metals  most  com- 
monly tinned.  What  are  commonly  called  tin-plates  or  sheets, 
to  much  aged  for  utensils  of  various  kinds,  are  in  fact  iron 
plates  coated  with  tin. 

The  principal  circumstance  in  the  art  of  tinning  is,  to  have 
the  surfaces  of  the  metal  to  be  tinned  perfectly  clean  and  free 
from  rust,  and  also  that  tbe  tin  may  be  perfectly  metallic  , and 
not  covered  with  any  ashes  or  calx  of  tin. 

Tinning  of  Iron.  When  iron  plates  arc  to  be  tinned,  they  are 
first  scoured,  and  then  pnt  into  what  is  called  a pickle,  which 
is  sulphuric  acid  diluted  with  water  ; this  dissolves  the  rust  or 
oxide  that  was  left  after  scouring,  and  renders  the  surface  per- 
fectly clean.  They  are  then  again  washed  aod  scoured.  They 
arc  now  dipped  into  a vessel  full  of  melted  tin,  the  surface  of 
which  is  covered  with  fat  or  oil,  to  defend  it  from  the  action  of 
the  air.  By  this  means,  tbe  iron,  coming  into  contact  with  the 
melted  tin  in  a perfectly  metallic  state,  it  comes  out  com- 
pletely coated.  When  a small  quantity  of  iron  only  is  to  be 
tinned,  it  is  heated,  and  the  tin  rubbed  on  with  a piece  of  cloth 
or  somo  tow,  having  first  sprinkled  the  iron  with  some  powder- 
ed resin,  the  use  of  which  is  to  reduce  the  tin  that  may  be  oxi- 
dated- Any  inflammable  substance,  as  oil  for  instance,  will 
have  in  some  degree  tbe  same  effect,  which  is  owing  to  their 
attraction  for  oxygen. 

Tinning  of  Copper. — Sheets  of  copper  may  be  tinned  in  the 
same  manner  as  iron.  Copper  boilers,  saucepans,  and  other 
kitchen  utensils,  arc  tinned  after  they  are  made.  They  are 
first  scoured,  then  made  hot,  and  the  tin  rubbed  on  as  before 
with  resin.  Nothing  ought  to  be  used  for  this  purpose  but  pure 
grain  tin;  but  lead  is  frequently  mixed  with  the  tin,  both  to 
adulterate  its  quality,  and  make  »t  lie  on  more  easily,  but  it  is  a 
very  pernicious  practice,  and  ought  to  be  soverely  reprobated. 

TITANIUM,  a metal  found  in  black  sand,  resembling  gun- 
powder, in  Cornwall.  Its  colour  is  oraugc  red,  and  it  has  a good 
deal  of  laatre.  As  it  lias  been  only  obtained  in  very  small 
agglutinated  grains,  neither  its  hardness,  spcciGe  gravity,  nor 
malleability,  lias  been  ascertained.  It  is  one  of  tbe  most  infu- 
sible of  metals,  requiring  a greater  heat  to  melt  it  than  can  be 
produced  by  any  method  at  present  known. 

TITHES,  are  the  tenth  part  of  tbe  increase  yoarlj  arising 
and  accruing  from  the  profits  of  lands,  the  stock  npon  lands, 
and  the  personal  industry  of  tbe  inhabitants.  And  hence  they 
are  usually  divided  into  three  kinds,  predial,  mixed,  and  per- 
sonal. Predial  tithes  are  such  as  arise  merely  and  immediate- 
ly from  the  ground,  as  grain  of  all  sorts,  hay,  wood,  fruits  herbs  ; 
for  a piece  of  land  or  ground  being  called  in  Latin  predium, 
whether  .it  is  arable,  meadow,  or  pasture,  the  fruit  or  produce 
thereof  is  predial,  and  consequently  the  tithe  payable  for  such 
annual  produce  is  called  a predial  tithe.  Mixed  tithes  are  those 
which  arise  not  immediately  from  the  ground,  but  from  things 
immediately  nourished  from  the  ground,  as  by  means  of  cattle 
depastured  thereupon,  or  otherwise  nourished  with  the  fruits ; 
as  colts,  calves,  lambs,  chickens,  milk,  cheese,  eggs.  Personal 
tithes  arc  such  as  arise  from  the  labour  and  industry  of  man, 
employing  himself  in  some  personal  work,  artifice,  or  negoti- 
ation ; being  the  tenth  part  of  the  clear  gain,  after  charges 
deducted.  Watts,  c.  66.  But  this  is  seldom  paid  in  England, 
except  by  especial  custom. 

TITLE,  in  Law,  denotes  any  right  which  a person  has  to  the 
possession  of  a thing;  or  an  autbeatlc  instrument,  whereby  lie 
can  prove  his  right. 

TOAD.  Set  Hans. 

TOBACCO.  Sec  Nicotian  a. 

TODDY,  a juico  drawn  from  various  kinds  of  palms,  by 
cutting  off  such  branches  as  nature  intended  to  bear  fruit,  and 
receiving  from  the  wound  the  sap  designed  for  the  nourishment 
of  the  future  crop.  This  juice  undergoes  fermentation,  and, 
with  other  ingredients,  is  used  in  the  distillation  of  arrack. 

TOGA,  a wide  woollen  gown  or  mantle,  without  sleeves,  used 
among  the  Romans  both  by  men  and  women. 

TOGETHER. in  a nautical  sense,  the  order  given  to  the  men. 
In  tbe  exercises  of  heaving,  rowing,  hauling,  hoisting,  Ace.  to 
act  all  in  concert,  or  at  the  same  time. 

TOGGEL,  a small  pin  of  wood,  from  four  to  six  inches  in 
length,  and  usually  tapering  fioni  the  middle  towards  tbe  ex- 


tremities, it  is  sometimes  used  instead  of  a hook  ia  fixing  a 
tackle,  he.  In  ships  of  war  it  is  usual  to  fix  toggels  upon  tho 
running  parts  of  the  topsail  sheets,  the  gears.  Ate.  when  p re- 
aring for  action,  in  such  manner  that  if  the  rope  is  shot  away 
clow,  the  loggei  may  slop  (he  yard  from  coming  down.  Tlus 
operation  is  called  putting  the  sheets  in  the  bcckcls.  See  the 
article  Beckets. 

TOKAY  Wine,  derives  its  name  from  a town  or  village  in 
Hangary,  where  this  delicious  and  costly  liquor  is  produced. 

TOLERATION,  in  Religion,  is  the  liberty  granted  under  the 
protection  of  law,  to  those  who  dissent  from  the  rites  and  con- 
stitution of  an  ecclesiastical  establishment,  permitting  them  to 
worship  God  without  molestation,  agreeably  to  tbe  dictates  of 
their  consciences.  Few  subjects  have  generated  more  contro- 
versies than  those  to  which  toleration  has  given  birth. 

TOLUIFEKA,  the  balsam  or  tola  tree,  a genus  of  plants  of 
the  class  decandria  and  order  monogynia.  There  is  only  one 
species,  the  balsaraum.  This  balsam  possesses  the  same  ge- 
neral virtues  with  the  balsam  of  Gilead,  and  that  of  Peru,  It 
is,  however,  less  beating  and  stimulating,  and  may  therefore 
be  employed  with  more  safety.  It  has  been  chiefly  used  as  a 
pectoral,  and  is  said  to  be  an  efficacious  corroborant  in  gleets 
and  seminal  weaknesses.  It  is  directed  by  the  pharmacopoe- 
ias in  the  syrupus  tolutaus,  tinetura  tolulaua,  and  syrupus 
balaamieus. 

TOMBAC,  a metal  composed  of  copper  aod  arsenic. 

TON  Weight,  20  hundred. 

TONNAGE,  a custom  or  impost  duo  for  merchandise  brought 
or  carried  in  tons  from  or  to  other  nations,  after  a certain  rate 
in  every  ton. 

TONNAGE,  the  same  with  Buhthen,  which  article  see. 

TONSURE,  in  Ecclesiastical  History,  a particular  manner 
of  abating  or  clipping  the  hair  of  ecclesiastics  or  monks. 

TONTINE,  a variable  kind  of  life  annuity,  but  generally  so 
contrived  as  to  be  progressively  increasing  in  amount.  It  is 
formed  by  nominating  a certain  number  of  lives  within  limited 
ages,  who  for  each  one  hundred  pounds  or  any  other  gross  sum 
paid  down,  are  to  receive  at  first  a specific  annuity  ; but  as  any 
of  the  lives  fail,  tbeir  annuity  is  to  be  equally  divided  among 
those  that  remain,  by  which  means  those  individuals  who  hap- 
pen to  survive  a considerable  number  of  years,  obtain  a largo 
augmentation  of  their  annual  receipt ; and  the  longest  liver  of 
the  whole  (if  there  is  no  restriction  to  the  contrary)  gels,  for  the 
remainder  of  his  life,  the  total  sum  which  wras  paid  at  first 
to  all  the  nominees.  Tontines  of  this  kind,  if  properly  conduct- 
ed, are  considered  by  some  persons  ns  affording  an  eligible 
opportunity  of  making  some  provision  for  children,  as  i he  no- 
mination of  good  healthy  lives  gives  a good  chance  for  surti- 
vorship.  It  has  several  times  been  attempted  to  raise  money 
on  this  species  of  annuity  for  the  service  of  government,  but  it 
has  never  been  found  practicable  to  obtain  any  considerable  suru 
in  this  way  ; on  a smaller  scale  it  has  been  adopted  successfully, 
both  in  Great  Britain  and  Ireland,  for  procuring  tbe  sums  ne- 
cessary for  building  bridges,  large  inns  or  hotels,  and  other  ex- 
pensive edifices. 

TOP,  a sort  of  platform  surrounding  the  lower-mast  head, 
from  which  it  projects  on  all  sides  like  a scaffold.  The  prin- 
cipal intention  of  tho  top  is  to  extend  the  top  mast  shrouds  so 
as  to  form  a greater  angle  with  the  mast,  and  thereby  give 
additional  support  to  tbe  latter.  It  is  sustained  by  certain 
timbers  fixed  upon  the  hounds  and  cheeks  of  the  masts,  and 
called  tbe  trestle-trees  and  oross-lrce*.  The  lop  is  also  \ cry 
convenient  to  contain  the  materials  necessary  for  extending 
the  small  sails,  and  for  fixing  and  repairing  tbe  rigging  and 
machinery  with  greater  expedition.  In  ships  of  war,  the  tops 
are  furnished  with  swivels,  musketry,  and  other  fire-arms,  and 
are  guarded  with  a fence  of  hammocks  in  time  of  action,  Here 
tbe  top  is  used  as  a kind  of  redoubt,  and  is  accordingly  fortified 
for  atiaok  or  defence,  being  furnished  with  swivels,  musketry, 
and  other  fire  arms,  and  guarded  by  a thick  fence  of  corded 
hammocks.  Finally,  the  top  is  empjoyed  as  a place  for  looking 
out  either  in  the  day  or  night. 

Toe- Armour,  a rail  about  three  feet  high,  ex  leading  tho 
width  of  the  top  ou  the  afiorside,  supported  by  stanchions,  and 
equipped  with  a netting,  and  sometimes  will)  painted  canvass. 

To t-Wock.  See  the  article  Block. 
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Tor-CAem.  Set  the  article  Chain. 

Tor-CWA,  a large  piece  of  canvass,  used  to  cover  the  ham- 
mocks. which  are  lashed  in  the  lop  when  prepared  for  action. 

Top-  Lantern,  a large  lantern  placed  in  the  after-part  of  a top 
in  any  ship  where  an  admiral's  flag  or  commodore’s  pendant  Is 
flying. 

Top -Mart,  the  second  division  of  a mast,  or  that  part  next 
above  the  lower-mast.  8ee  the  article  Mast. 

Tav-Gallant-Mnst,  the  mast  next  above  the  top-mast,  and  is 
generally  the  uppermost  mask 

Tar-Rope,  a rope  employed  to  sway  up  a top-mast  or  top* 
gallant-mast,  in  order  to  fix  it  in  its  place,  or  to  lower  it  in 
tempestoous  weather,  or  when  it  is  no  longer  necessary.  The 
top-rope  passes  through  a block  which  is  hooked  on  one  side 
of  the  cap,  and  afterwards  through  a hole  furnished  with  a 
sheave  on  the  lower  end  of  the  top-mast ; it  is  then  brought 
upwards  on  the  other  side  of  the  mast,  where  it  is  fastened  to 
an  eye-boll  in  the  cap.  To  the  lower  end  of  the  lop-mast  top- 
rope  is  fixed  a tackle.  See  the  article  Tot-Tackle.  Top-Hope, 
is  also  the  name  of  a rope  used  in  swaying  up  or  luwcnng 
down  the  top-gallant-yards. 

Top -Sails,  large  sails  extending  across  the  top-masts  bv  the 
top-sail  yards  above,  and  by  the  lower-yards  beneath,  being 
fastened  to  lbe  former  by  carings  and  rob  And*,  and  to  the  latter 
by  means  of  tbe  top-sail  sheets,  which  passing  through  two 
great  blocks  fixed  on  its  extremities,  and  from  thence  to  two 
other  blocks  fixed  on  the  inner  part  of  the  yard  close  by  tbe 
mast,  lead  downwards  to  the  deck. 

Tor-yallant-SaiU,  are  extended  above  the  top-sail-yards,  in 
the  same  manner  as  tbe  top-sails  are  extended  above  the  lower- 
yards.  See  tbe  article  Sail. 

Tor-TseUr,  a large  tackle  hooked  to  the  lower  end  of  the 
top-mast  top-rope,  and  to  the  deck,  in  order  to  increase  the  me- 
chanical power  in  hoisting  the  top-mast.  It  is  composed  of 
two  strong  iron-bound  double  or  triple  blocks,  the  books  of 
which  work  on  a swivel. 

Laying  Top,  a cylindrical  piece  of  wood,  having  three  or  four 
score*  or  notches  on  its  surface,  used  in  rope-making,  and  vary- 
ing in  its  size  according  to  the  thickness  of  the  rope  for  which 
it  is  intended. 

TOPAZ.  The  name  topaz  has  been  restricted  by  Mr.  Jlauy 
to  tbe  stones  called  by  mineralogists  occidental  rnby,  topaz, 
and  sapphire  ; which,  agreeing  in  their  crystallisation,  and  most 
of  their  properties,  were  arranged  under  one  species  by  Mr. 
Rome  de  Lisle,  The  topaz  is  found  in  Saxony.  Bohemia,  Si- 
beria, and  Brazil,  mixed  with  other  mineral*  in  granite  rocks. 
The  Siberian  and  Brasil  topaz,  when  heated,  become  positively 
electrified  on  one  side  and  negatively  on  tbe  other.  It  is  infu- 
sible by  the  blow-pipe.  The  yellow  topaz  of  Brazil  becomes 
red  when  exposed  to  a strong  beat  in  a crucible  ; that  of  Sax- 
ony becomes  white  by  the  same  process.  This  shews  os  that 
the  colouring  matter  of  these  two  stones  is  different. 

TOPOGRAPHY,  a description  or  draught  of  some  particular 
place  or  small  tract  of  land,  as  that  of  a city  or  town,  manor  or 
tenement,  field,  garden,  house,  castle,  8cc.  such  as  surveyors  set 
out  in  their  plots,  or  make  draughts  of,  for  the  information  and 
satisfaction  of  the  proprietors. 

TOPPING,  the  act  of  pulling  one  of  the  extremities  of  a yard 
higher  than  the  other,  by  slackening  one  of  the  lifts  and  pulling 
up  the  opposite  one,  so  as  to  place  the  yard  at  a greater  or  lesser 
distance  obliquely  with  the  mast. 

Topping  Lift,  a large  and  strong  tackle  employed  to  suspend 
or  top  the  outer  end  of  a gaff,  or  of  tbe  boom  of  a cotter,  brig, 
stoop,  or  schooner’s  main-sail. 

Top  Men,  persons  stationed  in  the  several  tops  to  attend  the 
taking  in  or  setting  of  live  upper  sails. 

TORMENTOR,  an  instrument  much  used  in  tillage,  some- 
times for  breaking  down  the  *tiff  clod,  and  at  other  time*  for 
skimming  off  the  surface  turf,  that  it  may  be  prepared  for  being 
burnt.  It  bears  in  general  appearance  some  resemblance  to  a 
harrow,  only  it  is  supported  on  wheels,  and  each  tine  is  fur- 
nished with  a hoe  or  share  that  enters  and  cuts  up  the  ground. 

TORNADO,  a sudden  and  vehement  gust  of  wind  from  all 
points  of  the  compass,  frequent  on  the  coast  of  Guinea.  A tor 
nado  seems  to  partake  much  of  the  nature  of  a whirlwind,  or 
perhaps  of  a water  spout,  but  is  mote  violent  in  its  effects.  It 
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commences  very  suddenly,  several  clouds  being  previously 
drawn  together,  when  a spout  of  wind  proceeding  from  them 
strikes  the  ground  in  a round  spot  of  a few  rods  or  perches 
diameter,  and  proceeds  thus  half  a mile  or  a mile.  The  prone- 
ness of  its  descent  makes  it  rebound  from  the  earth,  throwing 
such  things  as  arc  moveable  before  it,  but  some  sideways  or  in 
a lateral  direction  from  it.  A vapour,  mist,  or  rain,  descends 
with  it,  by  whioh  the  path  of  it  is  marked  with  wet.  The  fol- 
lowing is  a description  of  one  which  happened  a few  yesrs since 
at  Leicester,  about  60  miles  from  Boston  in  New  England  ; it 
happened  in  July,  on  a Imt  day,  about  four  o'clock  in  the  after- 
noon. A few  clouds  having  gathered  westward  and  coming 
overhead,  a sudden  motion  of  their  running  together  in  a point 
being  observed,  immediately  a spout  of  wind  struck  the  ground 
at  the  west  end  of  a house,  and  instantly  carried  it  away  with  a 
negro  roan  in  it,  who  was  afterwaids  found  dead  in  the  path  of 
it.  Two  men.  and  a woman,  by  the  breach  of  the  floor,  fell  into 
the  cellar;  and  one  man  was  driven  forcibly  up  into  the  chim- 
ney-corner. These  were  preserved,  though  much  bruised  ; they 
were  wet  with  a vapour  or  mist,  as  were  the  remains  of  the  floor, 
and  the  whole  path  of  the  spout.  This  wind  raised  boards,  tim- 
bers. kc.  A joist  was  found  on  one  end,  driven  nearly  three 
feet  into  the  ground.  The  spout  probably  took  it  in  its  elevated 
state,  and  drove  it  forcibly  down.  Tbe  tornado  moved  with 
the  celerity  of  a middling  wind,  and  constantly  declined  in 
strength  till  it  entirely  ceased. 

TORRID  Zone,  among  geographers,  denotes  that  tracl  of 
the  earth  lying  upon  the  equator,  and  oo  each  side  as  far  tbe  two 
tropics,  or  23°  of  north  and  south  latitude.  The  torrid  zone 
was  believed  by  tbe  ancieots  to  be  uninhabitable,  but  is  now 
well  known  to  be  even  tolerable  to  the  people  of  the  colder 
climates,  towards  the  north  and  south ; the  excessive  heat  of 
the  day  being  there  tempered  by  the  coldness  of  the  night. 

TORTOISE  SHELL,  the  shell  of  the  testaceous  animal  called 
a tortoise  ; used  in  inlaying,  and  in  various  other  works,  as  for 
snuff-boxes,  combs,  Ac. 

Toss  (To)  the  Oart  up.  Is  to  put  them  in  a perpendicular 
direction,  ready  to  let  them  all  fall  at  once  into  the  water, 
and  is  intended  as  a compliment  to  the  passengers  in  the  boat. 

TOUCAN,  in  Astronomy,  a constellation  of  the  southern  he- 
misphere, consisting  of  eight  small  stars,  and  otherwise  called 
Anser  Americanos. 

TOUCH,  or  Fueling,  Sense  of.  The  sense  of  feeling  differs 
from  the  other  senses  in  belonging  to  every  part  of  the  body, 
external  or  internal,  to  which  nerves  are  distributed.  The  term 
touch  is  most  correctly  applied  to  the  sensibility  which  is  dif- 
fused over  the  surface  of  the  body.  Touch  exists  with  the  most 
exquisite  degree  of  sensibility  at  the  extremity  of  the  fingers 
and  thumbs,  and  in  the  lips.  The  sense  of  touch  is  thas  very 
commodiously  disposed,  for  the  purpose  of  encompassing 
smaller  bodies,  and  for  adapting  itself  to  the  inequalities  of 
larger  ones.  The  sensations  acooired  by  the  sense  of  feeling 
are  those  of  heat,  hardness,  solidity,  rooghness,  dryness,  mo- 
tion, distance,  figures,  fee.  and  all  those  corporeal  figures 
which  arise  from  ft  healthy  or  diseased  state  of  the  nerves, 
and  the  part  of  the  body  to  which  they  belong.  The  pains  of 
this  sense  are  more  numerous  and  vivid  than  those  derived  from 
any  other  sense ; and  therefore  tbe  relicts  of  them  coalescing 
with  one  another,  constitute  the  greatest  share  of  our  mental 
pains,  that  is,  pains  not  immediately  derived  from  sensation. 
On  the  other  hand,  its  pleasures  being  faint  and  rare  in  com- 
parison with  others,  and  particularly  those  of  tbe  taste,  have 
but  a small  share  in  the  formation  of  the  mental  pleasures. 

Toucu-Need/e,  among  assay ers,  refiners,  &c.  little  bars  of 
gold,  silver,  and  copper,  coniliinrd  together  in  all  the  different 
proportions  and  degrees  of  mixture  ; the  use  of  which  is  to  dis- 
cover the  degree  of  purity  of  any  piece  of  gold  or  silver,  by 
comparing  tbe  mark  it  leaves  on  the  touchstone  with  those  oi 
the  bars. 

TOUCH  and  Go,  is  spoken  of  a ship  when  under  sail  she 
rnbs  against  the  ground  with  her  keet  without  much  diminotion 
of  her  velocity. 

TOUCHING,  is  the  state  of  a ship's  sails  when  they  first 
begin  to  shiver  with  their  edges  in  the  direction  of  the  wind. 
It  is  either  occasioned  by  an  alteration  in  lbe  ship’s  course,  or  by 
a change  of  tbe  wind.  See  tbe  article  Full  and  By. 
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Touching  ill,  implies  the  circumstance  of  stopping  or  an- 
choring occasionally  at  some  intermediate  port  in  the  coarse  of 
the  voyage. 

TOURMALINE,  in  Mineralogy,  a species  of  siliceous  earth, 
Tho  thickest  parts  are  opake ; the  thus,  more  or  less  trans- 
parent. 

TOURNIQUET,  a machine  or  instrument  employed  in  the 
practice  of  surgery  to  stop  bleeding.  It  can,  however,  ooly 
be  applied  to  the  limbs,  and  its  use  is  only  intended  to  be 
temporary. 

Tow,  (To)  to  draw  a ship  or  boat  forward  in  the  water,  by 
means  of  a rope  attached  to  another  vessel  or  boat,  which  ad- 
vances by  the  effort  of  rowing  or  sailing.  Towing  is  either 
practised  when  a ship  is  disabled,  and  rendered  incapable  of 
carrying  sail  at  sea;  or  wben  her  sails  are  not  fixed  upon  the 
masts,  as  in  a harbour  ; or  whentbiy  are  deprived  of  their  force 
of  action  by  a cessation  of  the  wind.  When  a ship  of  war  is 
dismasted,  or  otherwise  disabled  from  carrying  sail  at  sea,  she 
is  usually  towed  by  a cable  reaching  from  her  bow  to  another 
ship  ahead.  In  a harbour,  towing  is  practised  by  one  or  more 
boats,  wherein  all  tbo  force  of  the  oars  is  exerted  to  make  her 
advance. 

To  iaJu  m vend  m Tow,  is  sometimes  a figurative  expression 
lor  taking  care  of  her. 

TOWING  over  Board , implies  the  act  of  drawing  any  thing 
after  a ship  or  boat  when  she  is  sailing  or  rowing,  which  has 
previously  been  on  board  that  ship  or  boat. 

Tow-Jltae,  a small  hawser  generally  used  to  remove  a ship 
from  one  part  of  a harbour  or  road  to  another  by  means  of  an- 
chors, capstans,  be.  See  the  article  Warping.  It  is  also  em- 
ployed occasionally  to  moor  a small  vessel  in  a harbour  conve- 
niently sheltered  from  tbe  wind  and  sea. 

Tow  Rapt,  a name  given  to  any  cable  or  other  ropo  used  in 
the  exercise  of  towiog, 

TOWER,  any  high  building  raised  above  another,  consisting 
of  several  stories,  usually  of  a round  form,  though  sometimes 
square  or  polygonal ; a fortress,  a citadel.  Towers  arc  boilt 
for  fortresses,  prisons,  &c.  as  the  tower  of  the  Baslite,  which  was 
destroyed  by  the  inhabitants  of  Paris  in  17t». 

TOXICODENDRON,  the  poisonwood. 

TRACHEOTOMY,  iu  Surgery,  is  the  operation  of  making 
ao  opening  into  the  windpipe. 

TRACK  of  a Skip.  See  the  article  Wake. 

TRACKING,  the  act  of  pulling  any  vessel  or  floating  body 
along  the  stream  of  a canal  or  river,  by  means  of  a rope  ex- 
tending from  the  vessel,  &c.  to  an  adjacent  shore,  and  drawn 
along  the  banks  of  a river  by  men  or  borses.  Whence 

Trace  Schugt,  a vessel  employed  to  carry  goods  and  passen- 
gers up  and  down  the  rivers  and  canals  in  Holland,  and  the 
countries  bordering  on  the  Baltic  sea. 

TRADE,  the  practice  of  exchanging  goods,  wares,  money, 
bills,  and  other  articles  of  value,  with  tbe  view  of  advantage  or 
profit.  It  is  generally  distinguished  into  foreign  trade,  or  the 
export  and  import  of  commodities  to  and  from  other  countries, 
and  the  internal  or  home  trade,  or  that  which  is  carried  on  with- 
in the  country ; which  two  branches,  however,  are  rather  distinct 
in  appearance  than  reality  ; for  a very  considerable  portion  of 
tbe  internal  trade  arising  from  manufactures  carried  on  to  sup- 
ply foreign  markets,  could  not  subsist  without  foreign  commerce ; 
while  a large  part  of  the  returns  for  manufactures  sent  abroad, 
being  articles  for  consumption  or  raw  materials,  which  are  con- 
verted to  use  in  the  different  manufactures,  depends  upon  our 
internal  trade ; so  that  the  one  supports  tbe  other,  and  by  their 
mutual  connexion  and  dependence,  the  foreign  and  the 
domestic  trade  of  Great  Britain  have  risen  together  to  their 
present  unparalleled  height. 

TRADE,  iiupliet  tbe  constant  destination  of  any  particular 
merchant  vessel,  as  the  Lisbon  trade,  West  India  trade,  &c. 

Trade  Winds,  certain  regular  winds  blowing  within  or  near 
the  tropics,  and  being  either  periodical  or  perpetual.  Thus,  in 
the  Indian  ocean  they  blow  alternately  from  two  opposite  points 
of  tbe  compass,  and  in  the  Atlantic  ocean  continue  almost  with- 
out intermission  in  one  direction;  see  the  article  Wind. 

TRAGACANTH,  Gun,  or.  as  some  call  it.  gum  adragant,  or 
gum  dragon,  is  the  produce  of  the  above  and  some  other  shrubs. 
The  gum  is  brought  tons  iu  loug  and  slender  pieces, of  a flatted 


figure  more  or  less,  and  these  not  straight,  or  rarely  so,  but  com- 
monly twisted  and  contorted  various  ways,  so  as  to  resemble 
worms.  We  sometimes  meet  with  it,  like  the  other  vegetable 
exudations,  in  roundish  drops, bat  these  are  much  more  rare.  It 
is  moderately  heavy,  of  a firm  consistence,  and,  properly  speak- 
ing, very  tough  rather  than  hard;  and  is  extremely  difficult  to 
powder,  unless  first  carefully  dried,  and  the  mortar  and  pcstie 
kept  dry.  Its  natural  colour  is  a pale  white,  and  in  the  clean- 
est pieces  it  is  something  transparent.  It  is  often,  however,  met 
with  of  a brownish  tinge,  and  of  other  colours  still  more  opake. 
It  has  no  smell  and  very  little  taste,  but  what  it  has  is  disagree- 
able. Taken  ioto  the  mouth,  it  does  not  grow  clammy  and  stick  to 
the  teeth,  as  tbe  gam  arahic  does,  butmeltsintoa  kind  of  very  soft 
mucilage.  It  dissolves  in  water  bnl  slowly,  and  communicates 
its  mucilaginous  quality  to  a great  quantity  of  that  fluid.  It 
is  by  no  means  soluble  in  oily  or  spirituous  liquors,  nor  is  it 
inflammable.  It  is  brought  to  us  from  the  island  of  Crete,  and 
from  several  parts  of  Asia.  It  is  to  be  chosen  in  long  twisted 
pieces,  of  a whitish  colour,  very  clear,  and  free  from  all  other 
colours ; the  brown,  and  particularly  the  black,  are  wholly  to  be 
rejected. 

TRAGEDY.  See  Poetry. 

TRAIN,  the  hinder  part  of  a gun  carriage;  also  a line  of 
gunpowder  or  other  combustible  materials,  forming  a commu- 
nication with  any  body  intended  to  be  set  on  fire  or  exploded. 

Train  Tackle,  a combination  of  pulleys  which  during  actiou  is 
locked  to  ao  eye-bolt  in  the  traio  of  the  carriage,  and  to  a ring- 
bolt in  tbe  deck.  Its  use  is  to  prevent  tbe  gun  from  running 
out  of  the  pert  whilst  loading. 

TRAJECTORY,  a term  often  used,  generally  for  the  path  of 
any  body  moving,  either  in  a void,  or  in  a medium  that  resists 
its  motion,  or  even  for  any  curve  passing  through  a given  nuna- 
berof  points. 

TRAMMELS,  in  Mechanics,  an  instrument  used  by  artificers 
for  drawing  ovals  upon  boards,  &c.  One  part  of  it  consists  of 
a cross  with  two  groovos  at  right  angles;  the  other  is  a beam 
carrying  two  pins,  which  slide  in  those  grooves,  and  also  the 
describing  pencil. 

TRAMMEL  NET,  is  a long  net  wherewith  to  take  fowl  by 
night  in  champaign  countries,  much  like  the  net  used  for  tbe 
low-bell,  both  in  shape,  siie,  and  meshes.  To  use  it,  they 
spread  it  on  the  ground,  so  that  the  nether  or  further  end,  fitted 
with  small  plummets,  may  lie  loose  thereon  ; then  the  other  part 
being  borne  up  by  men  placed  at  the  fore  ends,  it  is  thus  trail- 
ed along  the  ground.  At  each  side  are  carried  great  biasing 
lights,  by  which  the  birds  are  raised,  and  as  they  rise  under  the 
net  they  are  taken. 

TRANSCENDENTAL,  or  Transcendent,  something  ele- 
vated er  raised  above  other  things,  which  passes  and  transcends 
the  nature  of  other  inferior  things.  Transcendental  quantities, 
among  geometricians,  arc  indetermioate  ones,  or  such  as  cannot 
be  fixed,  or  expressed  by  any  constant  equation;  such  are 
all  transcendental  curves  which  cannot  be  defined  by  any 
algebraic  equation,  or  which,  when  expressed  by  an  equation, 
one  of  the  terms  thereof  is  a variable  quantity. 

TRANSFUSION  or  Blood.  The  experiments  of  Dr.  Blun- 
dell and  other  experienced  physiologists  had  long  siace  de- 
monstrated the  practicability  of  transmitting  blood  from  one 
living  body  to  another;  bot  it  is.  at  length,  to  Dr.  Blundell's 
application  of  it  to  the  human  body,  and  to  his  unwearied  teal 
and  physiological  knowledge,  that  the  profession  is  indebted 
for  positive  data  upon  which  it  can  bo  undertaken  with  the  best 
hopes  of  saving  life  under  circumstances  of  appalling,  but,  alas! 
frequent  occurrence.  The  value  of  the  operation  having  been 
lately  demonstrated  by  several  successful  cases,  there  seemed 
to  be  wanting  but  one  requisite  for  extending  the  benefit  of  this 
invaluable  discovery  into  the  remotest  regiousof  professional 
influence.  The  extreme  caution  practised  and  inculcated  by 
Dr.  Blundell,  shewing  the  danger  of  admitting  air  into  the 
blood-vessels,  sufficiently  attests  the  necessity  for  ao  appara- 
tus by  which  tbe  operation  may  be  conducted  without  incur- 
ring this  risk.  This  has  been  supplied  by  an  appendage 
which  Mr.  Read  has  added  to  bia  surgical  syringe,  and  of  which 
Dr.  Blundell  has  keen  pleased  to  express  his  approbation.  It 
consists  of  a double  apparatus,  the  one  receiving  tbe  blood 
into  a tubulated  funnel,  the  other  transmitting  H from  the  vein 
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of  one  person  Into  that  of  another,  without  atmospheric  commu- 
nication, In  neither  case  is  it  necessary  to  lay  bare  the  vein, 
an  has  been  usually  done,  the  venous  pipes  being  constructed 
to  pass  freely  into  the  opening  made  by  the  lancet.  The  trans- 
fusion appendages  are  so  small,  that  the  parts  for  the  two 
modes  of  operating  scarcely  occupy  the  space  of  a common 
scalpel  case,  and,  if  fitted  up  with  the  stomach  and  enema  appa- 
ratus, will  increase  the  size  in  a very  trilling  degree. 

Directions  fur  the  Operation  with  Read's  Apparatus. — The 
metallic  stem  to  be  first  screwed  into  the  stand,  the  funnel  next 
upon  the  stem,  and,  thirdly,  the  perpendicular  arm  of  the  latter 
to  be  inserted  firmly  into  the  extremity  of  the  syringe  by  a rota- 
tory twist.  The  flexible  tube  to  be  then  screwed  to  the  lateral 


branch  of  (he  syringe,  and  the  silver  pipe  inserted  into  the 
socket  at  the  other  extremity.  The  apparatus  being  thus  ad- 
justed, Ihe  surgeon  should  pump  a few  ounces  of  water  through 
it,  keeping  the  point  of  the  pipe  immersed  in  the  fluid,  when. 
If  be  observes  any  bobbles  of  air  rise,  he  must  fix  the  different 
parts  closer  until  no  air  is  admitted.  The  whole  should  now 
be  plunged  into  a basin  of  warm  water  for  a minute  or  two,  and 
being  placed  betwixt  the  person  who  supplies  the  blood  and 
the  patient,  a ligature  is  to  be  put  around  the  arm,  and  the  blood 
drawn  by  a free  incision  into  the  funnet.  An  opening  being 
made  into  a vein  of  the  patient’s  arm,  (the  limb  kept  steady 
and  unmoved,  to  preserve  the  relative  position  of  the  internal 
and  external  openings,  as  well  as  to  prevent  the  cellular  tissue 
from  slipping  over  the  orifice  In  the  vein)  the  operator  gives 
three  or  four  abort  strokes  of  the  piston,  which  expels  the  small 
quantity  of  air  contained  in  the  tube,  without  occasioning  the 
expenditure  of  more  than  a few  drachms  of  blood.  The  pipe 
is  to  be  immediately  iutroduced  into  the  vein,  and  the  shield 
pressed  against  the  surface  of  the  arm  by  the  fingers  of  an 
assistant,  whilst  the  operator  proceeds  to  throw  in  the  blood  by 
jets.  Dr.  Blundell  recommends  the  piston  to  be  drawn  up  only 
one* fourth  its  length,  which  will  be  found  to  throw  in  abont  a 
drachm  of  blood  atastroke.  The  surface  of  Ihe  blood  in  thefun- 
ncl  mast  not  be  allowed  to  siok  below  a line  drawn  in  the  lower 
part  of  its  interior,  lest  air  should  be  admitted  with  the  fluid. 

To  convey  blood  from  one  person  to  another  without  atmo- 
spheric communication,  the  tube  with  the  cylindrical  socket, 
being  armed  with  a silver  pipe,  is  to  be  inserted  into  the  extre- 
mity of  the  syringe,  end  the  pipe  passed  into  a vein  (in  the 
direction  of  the  fingers)  of  the  right  arm  of  the  person  who  is  to 
famish  it,  and  whose  arm  is  to  be  tied  up  as  in  the  former  case. 
A few  strokes  of  the  piston  (as  before  directed)  throws  out  a 
small  quantity  of  blood,  and  expels  the  air  in  the  tubes,  when 
the  pipe  of  the  tube  screwed  to  the  side-branch  of  the  syringe 
is  to  be  passed  into  a vein  (in  the  direction  of  the  heart)  of  the 
left  arm  of  the  patient,  and  the  quantity  of  blood  injected  may 
be  measured  by  counting  the  strokes  of  the  piston,  reckoning 
one  drachm  at  each  jet.  The  patient  should  recline  upon  the 
back,  with  the  left  arm  near  the  edge  of  the  bed  ; the  person 
losing  the  blood  should  sit  on  a very  low  seal  close  to  the  bed- 
side and  with  bis  back  to  the  operator,  who  stands  with  the  pump 
in  bis  left  hand  sufficiently  distant  from  both  parties  to  keep 
the  tubes  as  nearly  straight  as  possible,  one  nearly  horizontal, 
the  other  almost  perpendicular.  The  syringe  should  he  very 
clean  when  used,  and  the  assistants  are  required  to  keep  the 
pipes  firmly  in  the  veins,  during  the  operation. 


TRANSIT,  in  Astronomy,  signifies  the  passage  of  any  plan- 
net  just  by  or  over  a fixed  star,  or  the  sun;  and  of  Use  moon 
in  particular  covering  or  moving  over  any  planet. 

TRANSITION,  in  Music,  the  softeniug  a distinct  interval  by 
the  introduction  of  intermediate  sounds.  In  harmony,  transition 
is  the  changing  the  genus  or  mode  in  a sensible  but  regular 
manner. 

Transition  Rocks , are  particularly  distinguished  as  being 
the  lowest  in  which  fossil  remains  of  animals  or  vegetables  arc 
found  ; they  may  be  regarded  as  ancient  records  imprinted  with 
the  natural  history  of  the  first  inhabitants  of  the  globe. 

TRANSMUTATION,  in  Geometry,  denotes  Ihe  reduction  or 
change  of  one  figure  or  body  into  another  of  the  same  area  or 
solidity,  but  of  a different  form  ; as,  a triangle  into  a square,  a 
pyramid  into  a paralielopiped,  4tc.  In  the  higher  geometry, 
transmutation  is  used  for  the  converting  a figure  into  another 
of  the  same  kind  and  order,  whose  respective  dimensions  in  an 
equation  admit  of  the  same  tangents,  &c.  In  alchemy  and  me- 
tallurgy, transmutation  signifies  tbo  turning  of  one  metal  into 
another,  so  as  entirely  to  change  its  nature. 

TRANSOMS,  certain  beams  or  timbers  extended  across  the 
steropost  of  a ship,  to  fortify  her  after-part,  and  give  it  the 
figure  most  suitable  to  the  service  for  which  she  is  calculated. 

/ /elm-part  Transom,  that  which  is  at  the  bead  of  the  stern- 
post,  and  forms  the  upper  part  of  the  gun-room  ports. 

Winy  Transom,  the  next  below,  and  forming  the  lower-part. 

Deck  Transom,  that  whereon  all  the  lower  deck  planks  are 
rabbeted.  The  1st,  2nd,  3d,  transoms,  See.  are  respectively  below 
the  preceding. 

Transom  Knees,  are  strong  pieces  of  curved  limber,  which 
connect  the  ship's  quarter  to  the  transoms,  being  bolted  to  the 
latter  and  to  the  after  timbers.  See  Knees. 

TRANSOM,  among  Builders,  denotes  the  piece  that  is  framed 
across  a double  light  window. 

Transom,  among  Mathematicians,  signifies  the  vane  of  a cross- 
staff, or  a square  whereon  it  slides,  fltc. 

TRANSPARENCY,  a quality  in  certain  bodies,  by  which 
they  give  passage  to  the  rays  of  light. 

TRANSPORT. — See  Ship. 

Transport  Office,  a department  under  government  directed 
by  commissioners,  who  charter  vessels  and  appoint  officers  fur 
the  conveying  troops  to  or  from  this  country  ; they  are  also  to 
provide  accommodation  and  provision  for  all  prisoners  of  war,  to 
regulate  their  exchange  by  cartel,  Ac. 

To  Transport  a Ship,  is  to  move  her  by  means  of  hawsers, 
anchors,  fee.  from  one  part  of  a harbour  to  another. 

TRANSPORTATION,  the  act  of  conveying  or  carrying  a 
thing  from  one  place  to  another. 

Transportation,  is  a kind  of  punishment,  or  more  properly  an 
alleviation  or  commutation  of  punishment,  for  criminals 
convicted  of  felony  ; who  for  the  first  offence,  unless  it  is  an 
extraordinary  one,  are  generally  transported  to  the  plantations, 
(at  present  to  New  South  Wales),  there  to  bear  hard  labour 
for  a term  of  years,  within  which  if  they  return,  they  are  exe- 
cuted without  further  trial  than  identifying  their  persons. 

TRANSPOSITION,  in  Algebra,  the  bringing  any  term  of  an 
equation  over  to  the  other  side. 

TRANSUBSTANTIATION,  in  Theology,  the  conversion  or 
change  of  the  substance  of  the  bread  and  wine  in  the  eurharist, 
into  the  body  and  blood  of  Jesus  Christ,  which  the  Rumisli 
church  holds  is  wrought  by  the  consecration  of  the  priest.  This 
is  a main  poiol  in  the  Romish  religion,  and  is  rejected  by  the  Pro- 
testants, the  former  maintaining  the  transuhxtantiation  to  be 
real,  the  latter  only  figurative ; interpreting  the  text.  Hoc  est 
corpus  meum,  " this  signifies  my  body  ; but  the  council  of  Trent 
stood  op  strenuously  for  the  literal  sense  of  the  verb  est,  and 
say  expressly  that  in  traosubstantiation  the  body  and  blood  of 
our  Lord  Jesus  Christ  are  truly,  really,  and  substantially,  un- 
der the  species  of  bread  and  wine. 

TRANSVERSE  Musclks,  in  Anatomy,  arc  certain  muscles 
arising  from  the  transverse  processes  of  the  vertebra  of  the 
loins. 

TRAP,  is  derived  from  the  Swedish  word  trappa,  a stair.  It 
is  applied,  in  geology,  chiefly  to  such  rocks  as  are  frequently 
seen  rising  in  regular  order  above  one  another  in  the  form  of 
stairs,  as  basalt.  The  chief  trap  rocks  are  borne  blende,  which 
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in  subdivided  into  granular  hornblende,  and  hornblende  elate. 
There  is  alto  hornblende  mixed  with  fclapar.  of  which  green- 
stone and  greenstone  slate  are  common  subdivisions.  Also 
hornblende  mixed  with  mica.  The  transition  trap  consiata  of 
greenstone  and  amygdaloed. — Trap  also  signifies  a snare,  con- 
trived to  catch  men,  animals,  birds,  fee. 

TRAPEZIUM,  in  Geometry,  a plane  figure  contained  under 
four  unequal  right  lines. 

TRAVELLER,  one  or  more  iron  thimbles,  with  a rope  spliced 
round  tbein,  sometimes  forming  a kind  of  tail,  but  more  gene- 
rally a species  of  grommet,  and  used  on  various  occasions. 

TRAVELLING  Back  Stats,  are  so  denominated  from  their 
having  a traveller  upon  the  top-mast,  which  slides  down  as  the 
top-sail  is  lowered,  thereby  confining  the  principal  support  of 
the  back-stay  to  that  part  of  the  mast  immediately  above  the 
top-sail-yard.  See  Backstay. 

Travelling  Martingale,  a similar  contrivance  adapted  to  a 
martingale,  to  support  the  jib-boom  in  that  particular  part  where 
the  jib-tack  is  fixed.  See  Marti  scale. 

TRAVERSE,  or  Transverse,  in  general  denotes  some- 
thing that  goes  athwart  another  ; that  is,  crosses,  aud  cuts  it 
obliquely. 

Traverse,  in  Law,  signifies  sometimes  to  deny,  sometimes 
to  overthrow  or  undo  a thing,  or  to  put  one  to  prove  some 
matter  ; much  used  in  answer  to  bills  in  chancery  : or  it  is  that 
which  the  defendant  pleads  or  says  in  bar,  to  avoid  the  plain- 
tiffs bill  either  by  confessing  and  avoiding,  or  by  denying  and 
traversing  tbo  material  part  thereof. 

Traverse  an  Indictment,  is  to  take  issue  upon  the  chief  mat. 
ter.  and  to  contradict  or  deny  some  point  of  it.  A traverse  mast 
be  always  made  to  the  substantial  part  of  the  title.  Where  an 
act  may  indifferently  be  intended  to  be  at  one  day  or  another, 
there  the  day  is  not  traversable. 

TRAVERSE  Sailino,  is  used  when  a ship  having  set  tail 
from  one  port  towards  another,  whose  course  and  distance  from 
the  port  sailed  from  is  given  or  known,  is  by  reason  of  contrary 
winds,  or  other  accidents,  forced  to  shift  and  sail  on  several 
courses,  which  arc  to  be  brought  into  one  course,  to  learn  after 
so  many  turnings  and  windings  the  true  course  and  distance 
made  from  the  place  sailed  from,  and  the  true  point  or  place 
where  the  ship  is;  that  so,  the  wind  coming  fair,  it  may  be 
known  how  afterwards  to  shape  a course  for  the  place  intended. 
This  may  be  performed  geometrically  two  ways  ; the  first  by 
drawing  new  meridians  through  the  extremity  of  every  course, 
parallel  to  the  first  meridian,  or  north  and  south  line,  at  first 
made,  and  setting  off  every  course  at  sixty,  as  if  it  were  a 
question  ia  plain  sailing;  you  may  also  let  fall  perpendiculars 
to  every  new  meridian,  from  the  point  that  the  ship  sailed  to 
Chinese  Tread  Mill. 


I upon  that  course  ; by  which  you  have  the  course,  distance,  dif- 
ference of  latitude,  and  departure,  to  every  course.  To  work  a 
traverse  by  the  tables  of  difference  of  latitude  and  departure, 
make  a little  table  with  six  columns;  the  first  for  the  course, 
the  second  for  the  distance,  the  third  for  the  northing,  the  fourth 
for  the  southing,  the  fifth  for  the  casting,  and  the  sixth  for  the 
westing.  Then  find  the  differenoe  of  the  latitude  and  the 
departure  toevery  course,  and  set  them  in  their  proper  columns ; 
as  where  the  course  is  northerly,  set  the  difference  of  latitude 
under  northing,  or  in  the  north  column  ; and  where  the  course 
is  southerly,  set  the  difference  of  latitude  in  the  south  column. 
Again,  where  the  column  is  easterly,  set  the  departure  in  the 
east  column,  and  when  westerly  set  it  in  the  west  column  ; then 
adding  up  each  column  by  itself,  subtract  the  north  and  soutb 
columns,  the  less  from  the  greater,  the  remainder  is  the  north- 
ing or  southing  made  good ; then  have  you  the  difference  of 
latitude  and  the  departure,  given  to  find  the  course  and  dis- 
tance. This  is  the  principal  use  those  tables  arc  intended  for, 
and  the  way  of  working  a traverse  hereby  is  equal  to  the  best 
for  exactness,  and  superior  in  point  of  expedition. 

Traverse  Board,  a thin  circular  picccof  board,  marked  with 
all  the  points  of  the  eompass,  and  having  eight  holes  bored  io 
each,  and  eight  small  pegs  hanging  from  the  centre  of  the  board. 
It  is  used  to  determine  the  different  courses  run  by  i ship 
during  the  period  of  a watch,  which  is  performed  by  sticking 
one  peg  into  the  point  on  which  the  ship  has  run  each  half 
hour.  This  implement  is  particularly  useful  in  light  and  vari- 
able winds. 

Traverse  Table,  is  the  same  with  a table  of  difference  of 
latitude  and  departure,  being  only  the  difference  of  latitude 
and  departure  ready  calculated  to  every  degree,  point, 
half  point,  and  quarter  point  of  the  quadrant:  and  for  any 
distance  under  one  hundred  miles,  though  it  may  conveniently 
serve  for  greater  distances,  by  taking  their  halves,  thirds, 
fourths,  &c.  and  doubling,  tripling,  and  quadrupling.  &c.  the 
difference  of  latitude  and  departure  found  to  those  parts  of  tho 
distance.  This  table  is  one  of  the  most  necessary  things  a 
navigator  has  occasion  for;  for  by  it  he  can  readily  deduce  all 
his  oourses  and  distances  run  in  the  space  of  twenty-four  hours, 
into  one  course  and  distance ; whence  the  latitude  lie  is  in,  and 
bis  departure  from  the  meridian,  may  be  found. 

TREADMILL.  This  is  an  invention  of  the  Chinese,  and  is 
used  to  raise  water  for  the  irrigation  of  the  fields.  Culprits 
are  condemned  to  this  labour,  the  mode  of  working  is  very  sim- 
ple, and  will  be  seen  by  looking  at  the  figure.  The  treadmill 
lately  introduced  into  the  prisons  in  Great  Britain  is  of  a more 
complicated  construction.  It  is  the  invention  of  Mr.  Cubitt,  of 
Ipswich.  The  engraving  exhibits  that  erected  at  Brixton.  This 
English  Tread  MUL 


wheel  is  exactly  similar  to  a common  water-wheel;  the  tread-  I 
boards  upon  its  circumference  are.  however,  of  considerable 
length,  so  as  to  allow  sufficient  standing  room  for  a row  of  from  | 


ten  to  twenty  persons  upon  the  wheel.  Their  weight,  the  first 
moving  power  of  the  machine,  produces  the  greatest  effect  when 
applied  upon  the  circumference  of  the  wheel  at  or  near  the  level 
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of  its  axle;  to  secure  therefore  this  mechanical  advantage,  a 
scieen  of  boards  is  fixed  op  in  an  inclined  position  above  the 
wheel,  in  order  to  prevent  the  prisoners  from  climbing  or  step- 
ping up  higher  than  the  level  repaired.  A bund  rail  is  seen 
fixed  upon  this  screen,  by  holding  which  they  retain  their  upright 
position  upon  the  revolving  wheel ; the  nearest  side  of  which  is 
exposed  to  view  in  the  plate,  in  order  to  represent  its  cylindri- 
cal form  much  more  distinctly  than  could  otherwise  have  beep 
done.  In  the  original,  however,  both  sides  are  closely  boarded 
op,  so  that  the  prisoners  have  no  access  to  the  interior  of  Ibe 
wheel,  and  all  risk  of  injury  whatever  is  prevented.— By  means 
of  steps,  tbe  gang  of  prisoners  ascend  at  one  end  ; and  when  the 
requisite  number  range  themselves  upon  the  wheel,  it  com- 
mences its  revolutions.  The  effort  then  to  every  individual  is 
simply  that  of  ascending  an  endless  flight  of  steps,  their  com- 
bined weight  acting  upon  every  successive  stepping  hoard,  pre- 
cisely as  a stream  of  water  upon  tbe  float  boards  of  n water- 
wheel. Daring  this  operation  each  prisoner  gradually  advances 
from  the  end  at  which  he  mounted  towards  the  opposite  end 
of  the  wheel,  from  whence  the  last  man  taking  his  turn  descends 
for  rest(sce  the  engraving),  another  prisoner  immediately  mount- 
ing as  before,  to  fill  up  the  number  required,  without  stopping  tbe 
machine.  The  interval  of  rest  may  then  be  proportioned  to 
each  man  by  regulating  the  number  of  those  required  to  work 
tbo  wheel  with  the  whole  number  of  the  gang  ; thus,  if  twenty 
out  of  twenty-four  arc  obliged  to  be  upon  the  wheel,  it  will  give 
to  each  man  intervals  of  rest  amounting  to  twelve  minutes  in 
every  hour  of  labour.  Again,  by  varying  the  number  of  men 
upon  the  wheel,  or  the  work  inside  the  mill,  so  as  to  increase 
or  diminish  its  velocity,  the  degree  of  hard  labour  or  exercise 
to  the  prisoner  may  also  be  regulated.  At  Brixton,  the  diame- 
ter of  the  wheel  being  five  feet,  and  revolving  twice  in  a minute, 
tbe  space  stepped  over  by  each  man  is  21£I3  feet,  or  731  yards 
per  hour.  At  page  324  the  reader  will  find  a description  and 
engraving  of  another  species  of  treadmill. 

TREASON,  in  Law.  is  divided  into  high  treason  and  petty 
treason.  High  treason  is  defined  to  be  an  offence  committed 
against  tbe  security  of  tbe  king  or  kingdom,  whether  it  he  by 
imagination,  word,  or  deed ; as.  to  compass  or  imagine  the  death 
of  the  king,  queen,  or  prince,  or  to  deflower  the  king's  wife,  or  bis 
eldest  daughter  unmarried  ; or  his  eldest  son's  wife  ; or  levy  war 
against  the  king  in  his  realm,  adhere  to  his  enemies,  counter- 
feit his  great  seal,  privy  seal,  or  money,  or  wittingly  to  bring 
false  money  into  bis  realm  counterfeited  like  the  money  of  Eng  - 
iand,  and  utter  the  same,  to  kill  the  king's  chancellor,  treasurer 
justices  of  either  bench  ; justices  in  eyre,  of  assize,  or  of  oyer 
and  terminer,  being  in  their  place  doing  his  office,  forging  the 
king's  sign  manual  or  privy  signet,  privy  seal  or  foreign  coin 
current  here,  or  diminishing  or  impairing  current  money.  In 
this  ease  of  treason,  a man  shall  be  hanged,  drawn,  and  quarter- 
ed, and  forfeit  his  lands  and  goods  to  the  king.  26  Ed.  III. 

Treason,  Petit.  Whenever  a wife  murders  her  husband,  a ser- 
vant bis  master  or  mistress,  or  an  ecoleaiastio  a prelate,  or  to 
whom  he  owes  obedience,  every  one  of  these  offences  is  petit 
treason. — As  every  petit  treason  implies  a mnrdcr,  it  follows, 
that  the  mere  killing  of  a husband,  master,  or  prelate,  is  not 
always  petit  treason ; for  if  there  are  not  such  circumstances 
in  the  case  of  killing  one  of  these  persons  as  would  have 
made  it  murder  in  the  ease  of  killing  any  other  person,  it  docs 
not  amount  to  this  offence.  There  can  ho  no  accessary  in  high 
treason.  And  it  seems  to  be  always  agreed,  that  what  would 
have  made  a man  an  accessary  before  the  fact  in  any  other 
felony,  makes  him  a principal  in  high  treason. 

TREASURE  Trove,  is  where  any  money  or  coin,  gold,  sil- 
ver, plate,  or  bullion,  is  hidden  in  the  earth,  or  other  private 
place,  the  owner  being  unknown ; in  which  case  the  treasure 
Lelongs  to  the  king,  or  some  other  who  claims  by  the  king's 
grant  or  by  prescription.  Bat  if  he  that  hid  it  is  known  or 
afterwards  found  out,  the  owner  aod  not  the  king  is  entitled  to 
it  If  it  is  found  in  tbe  sea  or  upon  the  earth,  it  does  not  belong 
to  tbe  king,  bat  to  the  finder  if  no  owner  appear. 

TREASURER,  an  officer  to  whom  the  treasure  of  a prince 
or  corporation  is  committed  to  be  kept,  and  duly  disposed  of. 

TREATY,  a covenant  between  several  nations,  or  the  several 
articles  or  conditions  stipulated  and  agreed  upon  between 
sovereign  powers. 
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TREE,  the  first  and  largest  of  tbe  vegetable  tribe,  consisting 
of  a trunk,  out  of  which  spring  forth  branches  and  leaves. 

TREE-NAIILS,  certain  long  cylindrical  wooden  pins,  em- 
ployed to  connect  the  planks  of  the  ship’s  side  and  bottom  to 
the  corresponding  timbers,  and  are  justly  esteemed  superior  to 
•pike  nails  or  bolts,  which  are  liable  to  rust  and  loosen ; the 
thickness  of  the  tree-nails  is  usually  proportioned  to  the  length 
of  the  ship,  allowing  one  inch  to  every  hundred  feet. 

TREFOIL,  in  Architecture,  is  the  ornamenting  of  an  arch  in 
a particular  manner.  In  Agriculture,  trefoil  is  a valuable  grass 
very  generally  cultivated. 

TRENCHES,  in  Fortification,  are  ditches  cut  by  the  besieg- 
ers, that  they  ma>  approach  more  securely  to  the  place  attack- 
ed, whence  they  are  also  called  lines  of  approach.  The  tail  of 
the  trench  is  tbe  place  where  it  was  begun,  and  its  bead  is  the 
place  where  it  ends.  The  trenches  are  usually  begun  or  opened 
in  the  night  lime ; sometimes  within  mnsket-sbot,  and  some- 
times within  half  or  w hole  ennnon  shot  of  the  placo.  They  are 
carried  on  in  winding  lines,  nearly  parallel  to  the  works  of  the 
fortress,  so  as  not  to  be  in  the  view  of  the  enemy,  nor  exposed 
to  tbe  enemy's  shot.  Tbe  workmen  employed  in  the  trenches 
are  always  supported  by  a number  of  troops,  to  defend  them 
against  the  sallies  of  the  besieged : the  pioneers  sometime 
work  on  their  knees,  and  arc  usually  covered  with  mantlets  o 
faucissons ; and  the  men  who  support  them  lie  flat  on  thei 
faces,  in  order  to  avoid  the  enemy’s  shot. 

TREND,  (To)  to  incline,  speaking  of  a coast,  as,  “The  lam 
trends  to  the  south-west." 

TREPAN,  in  Surgery,  a circular  saw,  by  means  of  which  tbi 
operation  called  trepanning  is  performed.  It  bears  a stroor 
resemblance  to  a whitnblc  or  centre  bit,  and  is  worked  in  at 
almost  similar  manner. 

TRESPASS,  is  any  transgression  of  the  law,  under  treasoo 
felony,  or  misprision  of  either. 

TRESTLE  Tpees,  two  strong  bars  of  timber  fixed  horizon- 
tally on  the  opposite  sides  of  the  lower-mast  head,  to  support 
the  frame  of  the  top  aud  the  weight  of  the  top-mast. 

TRET,  in  Commerce,  an  allowance  made  tor  the  waste  or  the 
dirt  that  may  be  mixed  with  any  commodity,  which  is  always 
four  pounds  in  every  hundred  and  four  pounds  weight. 

TRIAL,  the  proceeding  of  a court  of  law  when  the  partios 
are  at  issue,  such  as  the  examination  of  witnesses,  8tc.  to  enable 
the  court,  deliberately  weighing  tbe  evidence  given  on  both  sides, 
to  draw  a true  conclusion,  and  administer  justice  accordingly. 

TRIANGLE,  in  Geometry,  a figure  bounded  or  contained  by 
three  lines  or  sides,  and  which  consequently  has  three  angles 
from  whence  the  figure  takes  its  name. 

TRIANGULA,  The  Triangles.  The  poets  feign  that  Jupiter 
assigned  the  island  of  Sicily  a place  in  tbe  heavens,  under  tbe 
figure  of  a triangle.  Ilcvclius  has  added  to  Jove's  labour  by 
introducing  another  triangle  in  this  asterism.  The  old  Lrianglo 
is  also  said  to  owe  its  origin  to  the  Delta  in  Egypt ; both  of  these 
figures  are  easily  distinguished  by  the  stars  on  which  they  are 
formed,  as  well  as  their  position  relatively  to  Andromeda,  C«- 
pheus,  and  Aries. — Boundaries  and  Contents.  North  by  Andro- 
meda, west  by  Andromeda  and  Pisces,  south  by  Aries,  and  cast 
by  Musca  and  Perseus.  There  arc  sixtoen  stars  in  this  constel- 
lation, three  nf  which  are  of  the  fourth  magnitude  and  the 
remainder  of  iuferior  magnitudes. 

TRIANGULAR  Compasses,  are  such  as  have  three  legs  or  feet 
whereby  to  take  off  any  triangle  at  once,  much  used  in  the  con- 
struction of  maps,  globes,  Ac. 

Triangular  Numbers,  are  a kind  of  polygonal  numbers,  being 
the  sums  of  arithmetical  progressions  which  have  1 for  tho 
common  difference  of  their  terms.  Thus,  from  these  arilhmeti- 
cals,  1,  2,  3.  4,  6,  6,  arc  formed  the  triangular  numbers,  1,  3,  6. 
10,  16,  21,  or  the  third  column  of  the  arithmetical  triangle  abovo 
mentioned. 

Triangular  Canon,  the  tables  of  artificial  sines,  tangents, 
secants,  Ac. 

Triangular  Quadrant,  is  a sector  furnished  with  a loose 
piece  whereby  to  make  it  an  equilateral  triangle.  Tbe  calendar 
is  graduated  thereon  with  the  sun's  place,  declination,  and  other 
useful  lines ; and  by  the  help  of  a string  and  a plummet,  and 
the  divisions  graduated  on  the  louse  piece,  it  may  be  mado  to 
serve  for  a quadrant. 

12  B 
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TRIANGULUM  Australe,  the  Southern  Triangle,  one  of 
the  constellations  situated  on  the  Antarctic  circle,  contains  five 
stars,  rir.  one  of  the  ‘2d  magnitude,  two  of  the  3d.  See. 

TRIBOMETER,  an  instrument  invented  for  (estimating  the 
friction  of  metals. 

TRICE,  ^To)  to  haul  or  Uc  up  by  means  of  a small  rope  or 
line. 

TRICHECHUS,  Walrus,  a genus  of  quadrupeds  of  the  order 
bruta.  It  is  principally  found  in  the  high  latitudes  of  the 
northern  ocean.  These  animals  are  gregarious,  and  are  often 
seen  upon  floating  masses  of  ice  in  immense  numbers,  the 
greater  part  sleeping,  but  some  always  on  the  watch  to  give  no- 
tice of  approaching  danger.  They  are  harmless  when  not  pro* 
Yoked,  but  some  accounts  represent  them  as  highly  formidable 
in  a state  of  irritation,  the  efforts  of  many  being  combined 
against  the  eoemy,  and  fastening  with  their  teeth  against  the 
boats,  to  make  holes  in  them,  or  draw  them  to  the  bottom.  Others 
represent  them  as  less  agitated  by  the  fury  of  passion,  and  as 
inclined  more  to  flight  than  revenge ; adding,  that  tboy  are  terri- 
fied by  the  slightest  flash,  and  even  the  pointing  of  a musket 
will  drive  them  in  a moment  out  of  sight.  Their  tusks  serve 
the  purposes  of  aiding  their  movements  upon  the  icc.  into  which 
they  are  stuck,  and  on  which  they  thus  secure  their  hold,  and 
sometimes  drag  on  their  unwieldy  bodies.  The  tusks  are  con- 
vertible to  the  purposes  ofivory,  and  these  animals  arc  destroy- 
ed for  the  profit  denved  parly  from  these  tusks,  but  principally 
for  the  sake  of  their  oil,  of  which  a full-grown  walrus  will  yield 
a butt.  Tbe  skin  may  bo  manufactured  into  a very  strong  lea- 
ther* The  affection  between  tbe  female  and  its  young  one,  for 
it  has  seldom  more  than  one  at  a birth,  is  such,  that  they  are  said 
never  to  separate,  and  that  when  one  is  killed,  the  survivor  re- 
fuses to  quit  the  dead  body,  and  is  considered  by  the  hunter  as 
hi i secure  prey.  The  walrus  has  been  called,  with  little  resem- 
blance to  justify  the  name,  the  sea-horse  j it  is  more  similar  to 
a cow— but  most  of  all  to  a scat.  The  whale-tailed  manati,  inha- 
bits the  seas  between  Kamptschatka  and  America.  These  ani- 
mals live  in  families,  genet  ally  consisting  of  a male  and  female, 
and  two  young  ones  of  different  ages,  and  the  attachment  of 
the  male  to  the  female  is  so  great,  that  he  will  defend  her  when 
attacked  to  (he  last  extremity:  and  if  she  happens  to  be  de- 
stroyed and  dragged  to  the  shore,  be  will  swim  for  some  days 
off  the  fatal  and  delcsted  spot  The  manati  approaches  very 
nearly  to  the  ccte  tribe,  and  its  feet  are  little  more  than  pecto- 
ral fins.  It  attains  the  immense  length  of  twenty-seven  feet, 
and  the  weight  of  four  tons.  In  winter  it  is  extremely  lean, 
and  its  ribs  may  be  distinctly  numbered.  It  will,  when  pierced 
with  the  harpoon,  sometimes  adhere  to  rocks  with  its  feet  with 
uncommon  tenacity,  and  when  forced  from  them  by  a oord  drawn 
by  thirty  men  or  more,  is  found  to  have  left  part  of  the  skin  of 
the  feet  behind.  Wheu  any  individual  is  harpooned,  others  arc 
stated  to  swim  to  its  aid,  endeavouring  some  to  overturn  the 
boat,  others  to  break  tbe  cord,  and  others  again  by  blows  with 
their  tails  striving  to  dislodge  the  harpoon.  Their  sounds  resem- 
ble the  snorting  of  a horse.  They  are  never  seen  on  land. 

TRICING  Line,  a small  cord  generally  passing  through  a 
block  or  thimble,  and  used  to  hoist  up  any  object  to  a higher 
station,  in  order  to  render  it  less  inconvenient,  such  arc  the 
tricing  lines  of  tbe  yard  tackles,  &c. 

TRICK,  the  same  as  spell  with  regard  to  steering  the  ship. 
See  the  article  Spell. 

TRIFOLIUM,  Trefoil,  or  Clover,  a genus  of  plants  of  tbe 
class  diadclphia.  and  order  dccandria,  and  in  the  natural  sys- 
tem ranging  under  the  3"2d  order  papilionacese.  The  flowers 
arc  generally  in  ronnd  heads  ; the  pod  is  scarcely  longer  than 
the  calyx,  univalve,  not  opening,  deciduous-  The  leaves  are 
three  together : 61  species. 

TRIGONOMETRY.  The  business  of  this  important  science 
is  to  find  the  angles,  where  the  sides  are  given  ; and  the  sides 
of  their  respective  ratios,  when  the  angles  are  given ; and  to 
find  sides  and  angles,  when  sides  and  angles  are  partly  given. 
To  effect  this,  it  is  necessary  not  only  that  the  peripheries  of 
circles,  but  also  certain  right  lines  in  and  about  circles,  be 
supposed  divided  Into  certain  numbers  of  parts.  The  ancients, 
feeling  the  necessity  of  such  a pre-division,  portioned  the  cir- 
cles into  300  equal  parts,  which  they  called  degrees;  each 
degreo  was  again  divided  into  00  equal  parts,  called  minutes ; 


and  each  minute  comprised  00  equal  parts  called  seconds.  Tbe 
moderns  have  improved  upon  this  division  by  tbe  addition  of  a 
nonius,  or  vernier,  which  may  be  carried  to  any  extent,  but  is 
usually  limited  to  decimating  the  seconds;  noting  each  tenth 
part  thereof.  It  would  have  been  found  a considerable  conve- 
nience in  mathematics,  if  the  circle  had  been  divided  into  cen. 
tesimal  parts,  particularly  in  trigonometrical  operations  ; thus 
making  every  quadrant  to  consist  of  100  degrees,  each  degree 
of  100  minutes,  and  each  minute  of  100  seconds ; there  can, 
indeed,  be  no  doubt  that  all  the  arithmetical  calculations  re- 
lating to  the  periphery,  as  well  as  to  the  secants,  signs,  tan- 
gents, radii,  chords,  and  complements,  would  by  this  reform- 
ation have  been  simplified.  See  the  words  Mensuration, 
Accessible  Distance.  Heights  and  Distances,  &c. 

TRILLION,  in  Arithmetic,  a billion  of  billions. 

TRIM,  the  state  or  disposition  of  the  ballast,  cargo,  masts, 
Sic.  by  which  a ship  is  best  equipped  for  the  several  purposes 
of  navigation. 

The  Trim  of  the  Hold,  implies  the  arrangement  of  the  mate- 
rials therein,  by  which  a ship  is  either  brought  by  tbe  head  or 
stern,  or  depressed  in  tho  water  to  a sufficient  depth  to  carry 
sail  well,  and  advance  rapidly.  As  the  stowage  of  the  hold,  or 
the  disposition  of  the  several  articles  of  the  cargo,  considerably 
affects  the  ship's  motion  and  stability,  it  will  be  necessary  to 
give  a general  idea  of  tbe  action  that  supports  it,  and  the  re- 
action of  tbe  fluid  on  the  floating  body. 

First,  we  may  consider  the  whole  weight  of  any  body  as 
united  in  ita  centre  of  gravity  : so  that  if  it  were  suspended  by 
a line  fastened  to  this  centre,  tbe  line  would  hang  in  a perpen- 
dicular position,  as  directed  through  tbe  centre  of  gravity  to  the 
centre  of  tbe  earth.  A body  which  floats  in  a fluid  is  not,  how- 
ever, supported  by  its  centre  of  gravity,  but  by  the  compression 
of  the  surrounding  filaments  of  water  ; and  each  of  these  beiog 
considered  as  infinitely  small,  will  act  upon  a very  minute  por- 
tion of  the  surface  of  the  floating  body  with  regard  to  tbe  specific 
gravity,  and  conform  to  a principle  applicable  to  all  fluids,  in 
proportion  to  tbe  height  of  these  filaments,  vis,  that  the  weight 
of  a column  of  any  fluid  will  he  in  proportion  to  the  specific  gra- 
vity of  tbe  fluid  and  the  height  of  tbe  column  multiplied  by  its  base. 
But  as  heavy  bodies  endeavour  by  their  gravity  to  approach 
the  centre  of  the  earth  in  a vertiral  line  passing  through  their 
centres,  so  the  pressure  of  fluids  eodeavours  to  carry  bodies  in 
a vertical  line  tending  from  the  centre  of  the  earth  towards  the 
surfaoe,and  passing  through  the  centre  of  gravity  of  the  submer- 
ged part  which  forces  them  towards  the  surface.  So  in  any 
submerged  body  at  rest,  these  two  opposite  forces  coincide  in 
the  same  vertical,  acting  in  a direction  quite  contrary  to  each 
other.  According  to  this  theory,  it  appears  that  tbe* stability 
or  trim  of  a ship  chiefly  depends  upon  ber  construction,  as 
considering  the  bottom  to  be  homogeneous.  This,  however,  can 
only  happen  when  her  cargo  consists  of  the  same  materials 
throughout,  as  with  corn.  salt,  or  any  species  bestowed  in  bulk, 
and  when  her  hold  is  entirely  filled:  for  if  tho  ship  has  not  suffi- 
cient breadth  to  resist  the  effort  of  tbe  wind  upon  her  sails,  or 
if  she  is  built  too  high  or  too  sharp  in  the  floor,  her  gravity  will 
be  too  high,  and  she  will  be  very  crank,  «.  e.  apt  to  overturn. 
But  as  the  stiffness  of  a ship,  or  quality  to  carry  sail  without 
damage  of  overturning,  depends  very  mnch  on  tbe  stowage  of 
the  hold,  the  centre  of  gravity  mav  thereby  be  considerably 
lowered,  by  which  her  stability  will  be  iucrcased  in  proportion. 
It  is  a general  maxim  among  mariners,  that  a ship  will  not 
carry  sufficient  sail  till  sho  is  laden  so  deep  that  the  surface  of 
the  water  may  glance  on  her  extreme  breadth  amid-sbips.  She 
must  therefore  have  a great  deal  of  weight,  as  ballast.  Icc.  to 
bring  ber  to  this  situation,  which  is  called  a good  sailing  trim. 
With  regard  to  tho  quality,  weight,  and  stowage  of  tbe  ballast, 
there  arc  also  soveral  circumstances  to  be  particularly  consi- 
dered. If  the  centre  of  gravity  be  placed  too  high,  the  ship  will 
bo  rendered  incapable  of  carrying  a sufficient  quantity  of  sail, 
and  if  it  be  placed  too  low,  she  will  be  in  danger  of  rolling  away 
her  masts.  When  it  is  placed  too  far  forward,  the  vessel  will 
pitch  and  labour  heavily  ; and  when  too  far  aft,  she  will  occa. 
sionally  be  exposed  to  the  dangerous  circumstance  of  a poop- 
ing sea.  These  extremes  being  carefully  avoided,  it  remains  to 
proportion  the  contents  of  every  part  of  the  hold  to  its  capacity, 
and  to  place  the  lightest  materials  uppermost. 
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TK1M  of  the  Musts,  denote*  their  potation  with  regard  to  the 
•hip  and  to  each  other,  whether  near  or  distant,  far  forward 
or  much  aft,  erect  or  raking. 

Trim  of  the  Sails,  signifies  the  general  arrangement  which  is 
best  calculated  to  accelerate  the  ship's  coarse  according  to  the 
direction  of  the  wiod.  See  the  articles  Close-hauled,  Larue 
8ailikg,  Tacking,  &c. 

If  a ship  were  always  to  sail  before  the  wind,  it  would  be  a 
very  simple  operation  to  trim  the  sails;  for  nothing  more  would 
be  required  than  to  dispose  them  so  as  to  receive  the  greatest 
possible  effort  of  the  wind,  which  is  evidently  performed  by 
arranging  them  at  right  angles  wiih  its  direction.  But  when 
the  current  of  wind  acts  more  direetly  upon  the  ship's  side,  it 
necessarily  falls  move  obliquely  on  the  surface  of  the  sails,  so 
as  to  diminish  their  effort  to  push  the  ship  forward,  and  to  aug- 
ment their  teodeooy  to  make  her  incline  to  one  side.  Hence 
we  may  conclude,  that  an  increaso  of  the  wind,  when  accompa- 
nied with  a variation  unfavourable  to  the  ship’s  course,  will 
by  no  means  augment  her  velocity ; because  the  force  pre- 
viously employed  to  push  her  forward  will  afterwards  operate 
to  overturn  her,  and  because  this  impression  renders  it  neces- 
sary to  reduce  the  quantity  of  sail ; the  effort  of  which  is  further 
diminished  by  the  obliquity  of  the  action  of  the  wiod  upon  its 
surface.  By  this  theory  it  appears,  that  the  effect  of  the  wind 
to  advance  the  ship,  decreases  in  proportion  to  its  obliquity 
with  any  sail  upon  which  it  operates. 

Trim  the  Boot.  See  Boat. 

TRIMMED  Sharp,  the  situation  of  a ship's  sails  in  a scant 
wind. 

TRINITY  HOUSE,  a kind  of  eollege  at  Deptford,  belonging 
to  a company  or  corporation  of  seamen,  who  by  the  king’s  char- 
ter have  power  to  take  cognisance  of  those  persons  who  de- 
stroy sea-marks,  and  to  gel  reparation  of  such  damages,  and  to 
take  care  of  other  things  belonging  to  navigation.  At  present, 
many  in  the  first  rank  of  society  are  members  of  (hat  community. 
The  master,  wardens,  and  assistants  of  the  Trinity  House,  may 
aet  up  beacons  and  marks  for  the  sea,  in  such  places  near  the 
coast  or  forelands  as  to  them  shall  seem  meet  By  a statute  of 
Queen  Elizabeth,  no  steeple,  trees,  or  other  things  standing  as 
sea-marks,  shall  be  taken  away  or  eut  down,  upon  pain,  that 
every  person  guilty  of  such  offence  shall  forfeit  1001.  and  if  the 
person  offending  be  not  possessed  of  the  value,  he  shall  be 
deemed  convicted  of  outlawry. 

TRIP,  a phrase  implying  an  outward-bound  voyage,  particu- 
larly in  the  coasting  navigation.  It  also  denotes  a single  board 
in  plyinz  to  windward. 

TRIPLICATE  Ratio,  the  ratio  of  cube*  to  ooe  another. 

TRIPOLI,  a mineral  found  sometimes  in  an  earthy  form, 
but  more  generally  iodorated.  Its  tezture  is  earthy. 

TRIPPING,  the  movement  by  which  an  anchor  is  loosened 
from  the  bottom,  either  by  its  cable  or  buoy-rope. 

Tripping-Lirc,  a small  rope  serving  to  unrig  the  lower-top- 
gallant-yard-arm,  when  in  the  act  of  strikiog  or  lowering  it 
down  npon  deck. 

TRI8ECTION,orTRissECTio*,1hedividinga  thing  into  three. 
The  term  is  chiefly  used  in  geometry  for  the  division  of  an  angle 
into  three  equal  parts.  The  trisection  of  an  angle  geometrically, 
is  one  of  those  great  problems  whose  solution  has  been  so  much 
sought  by  mathematicians  for  these  two  thousand  years,  being 
in  this  respect  on  a footing  with  the  quadrature  of  the  circle, 
and  the  duplicators  of  the  cube  angle. 

TRITICUM,  Wheat,  a genus  of  plants  of  the  class  trinndria, 
and  order  digynia,  and  in  the  natural  systom  ranging  under  the 
fourth  order  gramina. 

TROCHILUS,  Humming  Bird,  a genua  of  birds  belonging 
to  the  order  of  piem.  There  ere  sixty-livo  species,  nooe  of 
which  are  natives  of  Britain:  they  aro  all  remarkable  for  the 
beanty  of  their  colours,  and  most  of  them  for  the  smallness  of  their 
size,  though  somo  are  eight  or  nine  inches  in  length.  They  are 
divided  into  two  families,  vtr.  those  with  crooked  bills,  and 
those  with  straight  bills. 

TRONAGE,  the  mayor  and  commonalty  of  the  city  of  Lon- 
don are  ordained  keepers  of  the  beams  and  weights  for  weigh- 
ing merchants’  commodities,  with  power  to  Assign  clerks,  port- 
ers, &c.  of  the  great  beam  and  balance,  which  weighing  of  goods 
aad  wares  is  called  tronage. 


TROPHY,  Trofaum,  among  the  ancients,  a pile  or  heap  of 
arms  of  a vanquished  enemy,  raised  by  the  conqueror  io  the 
most  eminent  part  of  the  field  of  battle.  The  trophies  were 
usually  dedicated  to  some  of  the  guds,  especially  Jupiter.  The 
name  of  the  deity  to  whom  they  were  inscribed  was  generally 
mentioned,  as  was  that  also  of  the  conqueror. 

TROPICS,  two  imaginary  lines  upon  the  globe  parallel  to 
the  equator,  and  at  23}  degrees  distance  on  each  side  of  it ; 
they  form  the  boundaries  of  the  sun’s  dccliaation  north  and 
south. 

TROUGH,  a name  given  to  the  hollow  or  interval  between 
two  waves,  which  resembles  a broad  and  deep  trench  perpetually 
fluctuating.  As  the  setting  of  the  sea  is  always  produced  by 
the  wiod,  it  is  evident  that  the  waves,  and  consequently  the 
trough  or  hollow  space  between  them,  will  be  at  right  angles 
with  the  direction  of  the  wind  ; hence  a ship  rolls  heaviest  when 
she  lies  in  the  trough  of  the  sea. 

TROUT,  a very  valuable  river  fish,  too  well  known  to  need 
description. 

TROVER,  is  the  remedy  prescribed  by  the  law,  where  any 
person  is  in  the  possession  of  the  property  of  another,  which  he 
unlawfully  detains. 

TROY  WEIGHT,  one  of  the  most  ancient  of  the  different 
kinds  used  in  Britain.  Tbc  pound  English  troy  coutains  12 
ounces,  or  57 GO  grains. 

Troy  Weight,  Scots,  was  established  by  James  VI.  in  the 
year  1018,  who  enacted  that  only  one  weight  should  be  used  in 
Scotland,  viz.  the  Freneh  troy  stone  of  IG  pounds,  and  1G  ounces 
in  the  pound.  The  pound  contains  7000  grains;  and  is  equal 
to  17 oz.  6 dr.  avoirdupois.  The  cwL  or  1121b.  avoirdupois, 
contains  only  103  lb.  2}  os.  of  this  weight,  though  generally 
reckoned  equal  to  1041b.  Though  prohibited  by  the  articles  of 
union,  it  is  still  used  in  weighing  iron,  hemp,  flax,  most  Dutch 
and  Baltic  goods,  meal,  butcher’s  meat,  auwrougbt  pewter  ami 
lead,  and  some  other  articles. 

TRUCE,  in  War,  denotes  a suspension  of  arms,  or  a cessa- 
tion of  hostilities  betweeo  two  armies,  in  order  to  settle  articles 
of  peace,  bury  the  dead,  or  the  like. 

TRUCKS,  pieces  of  wood  of  various  forms,  and  used  for  dif- 
ferent puposes,  as 

Trucks  of  a Gun  Carriage.  Sec  the  article  Carriage. 

Trucks  of  the  Mast-Head , circular  pieces  of  wood,  fized  as 
a cap  on  the  top  gallant-mast  beads.  They  are  generally  fur- 
nished with  two  or  more  small  pulleys  through  which  the  pen- 
dant and  signal-halliards  are  reeved-  They  are  also  called 
acorns. 

Trucks  of  the  Parrels,  are  spherical  pieces  of  wood,  having 
a hole  through  them,  io  which  is  inserted  tbc  rope  of  the  parrel. 
See  the  article  Parrel. 

Trucks  of  the  Flag  Staff,  are  pieces  resembling  an  oblate 
Spheroid. 

Trucks  of  the  Shrouds,  or  Seizing  Trucks , are  pieces  some- 
thing resembling  those  of  the  parrels,  except  that  they  are  scored 
round  the  outside,  to  receive  a seizing,  and  are  fixed  to  the 
shrouds,  in  order  to  lead  the  running  rigging  and  prevent  it  from 
hanging.  Tho  intention  of  these  is  to  guide  the  sailors  to  Do 
particular  rope  which,  especially  in  the  night,  might  otherwise  be 
mistaken  for  some  other  of  the  same  size. 

TRUFFLES,  in  Natural  History,  a kind  of  subterraneous 
puff-ball,  being  a species  of  fungi,  which  grows  under  the  sur 
face  of  the  earth. 

TRUMPET,  the  loudest  of  all  portable  wind  instruments, 
and  consisting  of  a folded  tube  generally  made  of  brass,  and 
sometimes  of  silver. 

Trumpet  Hearing,  is  an  instrument  to  assist  the  hearing  of 
persons  who  are  deaf.  Instruments  of  this  kind  are  formed  of 
tubes,  with  a wide  mouth,  and  terminating  in  a small  canal, 
which  ia  applied  to  the  ear.  The  form  of  these  instruments  evi- 
dently shews  how  they  cooduoe  to  assist  tho  hearing,  for  the 
greater  quantity  of  the  weak  and  languid  pulses  of  tbc  air  being 
received  and  collected  by  the  large  end  of  tbc  tube,  arc  reflects 
ed  to  the  small  end,  where  they  are  collected  and  condensed  ; 
thcuco  entering  the  ear  in  this  condensed  state,  they  strike  tho 
tympanum  with  a greater  force  than  they  could  naturally  have 
done  from  the  ear  alone.  Hence  it  appears  that  a speaking 
trumpet  may  be  applied  to  tho  purpose  of  a hearing  trumpet 
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by  taming  the  wind  end  towards  the  sound,  and  the  narrow 
end  to  the  ear. 

Trumpet,  Marine,  a kind  of  monochord,  consisting  of  three 
tables  which  form  its  triangular  body.  It  has  a very  narrow 
neck,  with  one  thick  string,  mounted  on  a bridge,  which  is  Arm 
on  one  side,  and  tremulous  on  the  other.  It  is  struck  with  a 
bow  by  the  right  hand,  while  the  thumb  of  tbe  left  is  pressed  on 
the  string. 

Trumpet,  Speaking,  is  a tube  of  considerable  length,  viz.  from 
6 feet  to  12,  and  even  more,  used  for  speaking  with,  to  make  tbe 
voice  heard  to  a greater  distance.  In  a trumpet  of  this  kind 
the  sound  in  ono  direction  is  supposed  to  be  increased,  not  so 
much  by  its  being  prevented  from  spreading  all  around,  as  by 
the  reflection  from  the  sides  of  the  trompet.  The  figure  best 
suited  for  tbe  speaking  trumpet  is  that  which  is  generated  by 
the  rotation  of  a parabola  about  a line  parallel  to  the  axis. 

TRUNCATED,  in  general,  is  an  appellation  given  to  suoh 
things  as  have,  or  seem  to  have,  their  points  cutoff. 

TRUNDLE,  in  rural  economy,  a sort  of  truck  having  two 
handles  at  one  extremity,  and  two  low  wheels  at  the  other,  by 
whieh  means  it  is  trundled  before  tbe  person  using  it.  In  con- 
veying articles  of  great  weight,  but  of  small  bulk,  this  simple 
machine  is  found  very  convenient. 

Trundle  Shot,  an  iron  bar  called  a shot,  about  seventeen 
inches  long,  and  sharp-pointed  at  the  ends,  having  a round  ball 
of  lead  east  upon  it,  at  a hand’s  breadth  from  the  extremities. 

TRUNKS,  Fire,  wooden  funnels  fixed  in  fire-sbips,  under 
tbe  shrouds,  to  convey  the  flames  to  the  masts,  rigging,  and 
sails.  , 

TRUNNIONS,  the  two  knobs  or  arms  which  project  from 
the  opposite  side  of  a piece  of  artillery,  and  serve  to  support  it 
in  the  carriage. 

TRUSS,  is  also  used  for  a sort  of  bandage  or  ligatnre  made  of 
steel,  or  the  like  matter,  wherewith  to  keep  up  the  parts  in 
those  who  have  hernias  or  ruptures.  A bale  of  goods  is  also 
called  a truss. 

Tauss  of  Plotters,  is  used  by  florists  to  signify  many  flowers 
growing  together  on  the  head  of  a stalk,  as  in  the  cowslip, 
auricula,  &c. 

Truss,  among  Mariners,  signifies  a machine  employed  to 
pull  a lower  yard  close  to  its  mast,  and  retain  it  Grmly  in  that 
position.  As  the  truss  is  generally  used  instead  of  a parrel, 
it  is  rarely  employed  except  in  flying  top-gallant  sails,  which 
are  never  furnished  with  parrels.  It  is  no  other  than  a ring  or 
traveller,  which  encircles  the  mast,  and  has  a rope  fastened  to 
its  after-part,  leading  downward  to  the  top  or  decks ; by  means 
of  which  the  truss  may  be  straitened  or  slackened  at  pleasure. 
Tbe  halliards  of  the  top-gallant  sails  being  passed  through  this 
ring,  and  the  sail  being  hoisted  ap  to  its  utmost  extent,  it  is 
evident  that  the  yard  will  be  drawn  close  to  tbo  main-mast  by 
palling  down  the  truss  close  to  the  upper  part  of  the  sail ; for 
without  the  truss  the  sail  and  its  yard  would  be  blown  from  the 
roast  so  as  to  swing  about  by  the  action  of  the  wind  and  the 
rolling  of  the  vessel,  unless  the  yard  were  hoisted  close  up  to 
the  pulley  wherein  the  halliards  run,  which  seldom  is  the  case 
in  dying  top-gallant-sails,  because  they  are  usually  much  shal- 
lower than  those  which  are  fixed  or  standing. 

Truss  Tackle,  a combination  of  pulleys  fixed  to  tbe  end  of 
the  truss  pendants  to  bowse  them  taught. 

TRUST,  is  a right  to  receive  profits  of  land,  and  to  dispose 
of  the  land  in  equity.  And  one  holding  the  possession,  and 
disposing  of  it  at  his  will  and  pleasure,  arc  signs  of  frost. 

TRUSTEE,  one  who  has  an  estate  or  money  put  or  trusted 
in  his  hands  for  the  use  of  another. 

TRYING,  the  situation  in  which  a ship  lies  nearly  in  tbe 
trough  or  hollow  of  the  sea  In  a tempest,  or  it  is  the  act  of  lying 
to  in  a storm,  which  may  be  performed  under  any  of  the  courses 
reeved,  if  requisite,  or  even  under  bare  poles,  the  helm  being 
l&slicd  a-lee.  In  trying,  as  well  as  in  scudding,  tbe  sails  are  always 
seduced  in  proportion  to  the  increase  of  the  storm.  Thus,  in  the 
former  state  a ship  may  lie  by  tbe  wind  under  a whole  main-sail, 
a whole  fore-sail,  or  a whole  mizzen ; or  under  any  of  tboso  sails, 
when  diminished  by  the  reef  or  balance.  As  the  least  possible 
quantity  of  sail  osed  in  scudding  are  the  goose-wings  of  the 
fore-sail,  so  in  trying,  the  smallest  portion  is  generally  the  mizzen 
stvy-sail,  or  main  stay-sail ; and,  in  cither  state,  if  toe  storm  be 


excessive,  sbe  may  lie  with  all  the  sails  furled,  or,  according  to 
the  sea  phrase,  under  bare  poles.  The  intent  of  spreading  a 
sail  at  this  time  is  to  keep  the  ship  more  steady,  and  by  press- 
ing her  side  down  in  the  water,  to  prevent  her  from  rolling  vio- 
lently, and  also  to  turn  her  towards  tbe  direction  of  the  wind, 
so  that  the  shock  of  tbe  waves  may  fall  more  obliquely  on  ber 
(lank  than  when  she  lies  along  the  trough  of  the  sea.  While 
she  remains  in  this  situation,  the  helm  is  fastened  close  to  tbo 
lee-side,  or,  in  the  sea  language,  bard  a-lee.  to  prevent  her  as 
much  as  possible  from  falling  oif.  But  as  the  ship  is  not  tbea 
kept  in  equilibrium  by  tbe  effort  of  her  sails,  which  at  other 
times  counterbalance  each  other  at  the  head  and  stern,  she  is 
moved  by  a slow  but  continual  vibration,  which  turns  ber  head 
i alternately  to  windward  and  to  leeward,  forming  an  angle  of 
three  or  four  points  in  the  interval.  That  part  where  she  stops 
in  approaching  the  direction  of  the  wind,  is  called  her  coming 
to,  and  the  contrary  excess  of  the  angle  to  leeward  is  termed 
her  falling  off.  Thus,  suppose  the  wind  northerly,  and  a ship 
trying  with  her  starboard  side  to  windward  ; if,  iu  turning  her 
head  towards  tbe  source  of  the  wind  she  arrives  at  N.  W.  I N. 
or  N.  38°  W.  and  then  declines  to  the  leeward  as  far  as  W.  i S 
or  S.  84a  W.  the  former  will  be  called  her  cumiog  to,  and  the 
latter  her  falling  off. 

TRY-Sajl.  a sail  used  by  cutters,  luggers,  sloops,  Ac.  iu  lieu 
of  their  main-sail  during  a storm.  Try  Sail,  is  also  the  name  of 
a sail  on  board  of  a snow,  which  see. 

TUB,  is  a kind  of  measure  to  denote  the  quantity  of  various 
things.  A tub  of  tea,  is  about  00  pounds ; a tub  of  camphor, 
from  56  to  80  pounds ; and  a tub  of  vermilion,  from  300  to 
400  cwt. 

Tub,  Match,  the  half  of  a cask,  having  notches  sawn  in  its 
edge,  wherein  tbe  lighted  matches  are  placed  during  action,  tbe 
bottom  being  covered  with  water  to  extinguish  any  sparks  which 
may  fall  from  the  match. 

Topsail  Halliard  Tubs,  similar  to  half  casks,  in  which  the 
topsail  halliards  are  coiled. 

GrojrTuB.n  half  cask  set  apart  for  mixing  the  daily  allowance 
of  spirits  with  water,  prior  to  its  being  served  out  to  tbe  ship's 
company. 

TUBE,  in  general,  pipe,  conduit,  or  canal;  a cylinder,  hoi. 
low  withinside,  either  of  lead,  iron,  wood,  glass,  or  other  mat 
ter,  for  the  air,  or  some  other  fluid,  to  have  a free  passage  or 
conveyance  through. 

Tube,  in  Astronomy,  is  sometimes  used  for  a telescope,  oi , 
more  properly,  for  that  part  into  which  tbe  lenses  arc  fitted, 
and  by  which  they  are  directed  and  used. 

TUBER,  or  Tubercle,  a kind  of  round  turgid  root,  in  the  form 
of  a knob  or  turnip.  The  plants  which  produce  such  roots  are 
hence  denominated  tuberous.  Tuber  is  an  old  Latin  name  for 
any  sort  of  excrescence,  its  derivation  being  from  tumeo,  to  swell. 
It  is  applied  to  several  things  of  the  fungus  tribe. 

TUCK,  that  part  of  a ship  where  the  ends  of  the  bottom 
planks  are  collected  together,  immediately  under  tho  stem  or 
counter. 

A Sauare  Tucx,  is  terminated  above  by  the  wing  transom, 
and  below  and  on  each  side  by  the  fashion.pieccs. 

TUFAS,  beds  of  lime  deposited  on  vegetables,  which  by  their 
destruction  give  great  lightness  and  porousness  to  the  mass. 

TUISCO.  a fabulous  deity  among  tbe  northern  nations,  from 
whom  our  Tuesday  derives  ita  name,  that  being  the  day  oo 
which  bis  worship  was  more  particularly  celebrated. 

TULIPA,  Tulip,  a genus  of  plants,  of  the  class  bexandria 
and  order  monogynia,  and  in  the  natural  system  ranging  under 
the  10th  order  coronarie- 

TUMBLING  Home,  that  part  of  a ship's  side  which  falls 
inward  above  tho  extreme  breadth,  so  as  to  make  the  ship  gra- 
dually narrower  from  the  lower  deck  upwards.  In  all  old  sea- 
books,  this  narrowing  of  a ship  from  the  extreme  breadth  upwards 
is  called  housing-in. 

TUMOUR,  or  Tumor,  in  Medicine  and  Surgery,  a preterna- 
tural rising  or  hard  swelling  on  any  part  of  the  body. 

TUN,  or  Ton,  originally  signifies  a large  vessel  or  cask,  of  an 
oblong  form,  biggest  in  the  middle,  and  diminishing  towards 
its  two  ends,  girt  about  with  hoops,  and  used  for  stowing  seve- 
ral kinds  of  merchandise,  for  convenience  of  carriage;  as. 
brandy,  oil,  sugar,  skins,  bats,  See.  This  word  is  also  used  for 
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certain  vessels  or  extraordinary  bigness,  serving  to  keep  wine 
for  several  years. 

Tun,  is  also  a certain  measure  for  liquidj,  as  wine,  oil,  &c. 

Tun,  is  also  a certain  weight  whereby  the  burdens  of  ship*, 
Ac.  are  estimated. 

TUNS,  or  Tone,  in  Music,  that  property  of  sounds  whereby 
they  come  under  the  relation  of  acute  and  grave  to  one  another. 

TUNGSTEN,  a mineral  found  in  Sweden,  of  an  opaque  white 
colour  and  great  weight;  whence  its  name  tungsten  or  ponder- 
ous stone.  This  ore  was  analysed  by  Schecle,  who  found  that 
it  was  composed  of  lime  and  a peculiar  esriby-like  substance, 
which  from  bis  properties  he  called  tungstic  acid.  The  basis 
of  the  acid  was  found  to  contain  a metal  which  was  named 
tungsten,  and  which  was  obtained  from  the  acid  mixed  with 
charcoal. 

TUNICA,  a kind  of  waistcoat  or  under  garments,  in  use 
among  the  Romans. 

TUNNEL,  a large  subterraneous  arch  driven  through  a 
hill  for  the  passage  of  boats  in  a canal  continued  through  the 
same. 

TURBAN,  the  head  dress  of  most  of  the  eastern  and  Maho- 
metan nations.  In  the  adjustment  of  the  turban  much  taste  is 
displayed.  In  the  folds,  the  dimensions,  and  colours  of  the 
turban,  the  rank  and  dignity  of  the  wearer  may  frequently  he 
known.  The  Emirs,  who  trace  their  descent  from  Mahomet, 
base  green  turbans,  while  the  others  are  ordinarily  red,  with  a 
white  sash.  Persons  of  distinction  have  frequent  changes  of 
turbans.  The  turban  of  the  grand  signor  is  as  large  as  a bushel, 
adorned  with  three  plumes  of  feathers,  and  enriched  with 
diamonds  and  precious  stones.  It  is  so  highly  respected  by 
the  Turks,  that  they  scarcely  presume  to  touch  it.  That  of  the 
grand  vizir  has  two  plumes,  superior  in  sisc  to  those  of  any 
inferior  officer.  * 

TURBOT,  a well-known  fish,  uniformly  held  in  high  estima- 
tion. 

TURDUS,  the  Thrush,  in  Natural  History,  a genus  of  birds 
of  the  order  passeres. 

TURF,  the  greensward,  or  surface  of  grass  land. 

TURMERIC,  the  Indian  Saffron.  It  is  now  cultivated  in 
England,  and  in  the  materia  mediea  is  officially  known.  It  is 
also  much  used  in  yellow  dyes. 

TURN  of  the  Tide,  the  change  from  ebb  to  flood,  or  the 
contrary. 

Turn  of  a Rope,  the  applying  it  once  round  any  body,  as  a 
timber-head.  &c.  in  order  to  hold  on. 

Turn  in  the  Hawse.  See  Hawse.  ' 

7b  Ti  ns  in,  a sea  phrase  implying  to  go  to  bed,  as 

To  Turn  Out,  is  to  get  up  or  out  of  bed. 

To  Turn  in  a Dead  Eye  or  Heart,  to  seize  the  end  of  a shroud 
or  slay,  Ac.  securely  round  it. 

To  Turn  over  Men , to  discharge  them  oat  of  one  ship  into 
another. 

To  Turn  the  Hands  up,  to  call  the  ship’s  company  upon  deck 
for  any  particular  purpose. 

TUrNAMENT,  or  Tournament,  a martial  sport  or  exercise 
which  the  ancient  cavaliers  used  to  perform,  to  shew  their  bra- 
verv  and  address. 

TURNING.  See  Lathe. 

TURNING  to  Windward,  that  operation  in  sailing,  wherein 
a ship  endeavours  to  make  a progress  against  the  direction  of 
the  wind,  by  a compound  course  inclined  to  the  place  of  her 
destination  ; this  is  otherwise  called  plying  or  beating  to  wind- 
ward. See  the  articles  Beating  and  Tacking. 

TURNIP,  a nutritious  bulh-rooted  plant,  of  which  there  arc 
many  sorts  in  cultivation  hv  the  gardeners  and  farmers. 

TURNPIKE,  a gate  set  up  across  a road,  watched  by  an 
officer  for  the  purpose,  in  order  to  stop  travellers,  waggons, 
coaches,  Ac.  to  take  toll  of  them  towards  repairing  or  keeping 
the  roads  in  repair. 

TURPENTINE,  a transparent  sort  of  resinous  juice,  flowing 
either  naturally  or  by  incision  from  several  unctuous  trees,  such 
as  the  larch,  pine,  fir,  8tc.  Turpentine  it  too  generally  know  n 
to  require  a particular  description,  either  of  its  nature  or 
numerous  uses. 

TURRETS,  among  the  Romans,  were  a kind  of  moveable 
towers,  driven  bv  men  towards  the  place  of  attack,  and  con- 
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taining  soldiers,  who  were  secure  from  the  weapons  of  their 
assailants. 

TUTENAG.  This  name  is  given  in  India  to  the  metal  zinc. 
It  is  sometimes  applied  to  denote  a white  metallic  compound, 
brought  from  China,  called  also  Chinese  copper,  the  art  of  making 
which  is  not  known  in  Europe.  Three  ingredients  of  this  com- 
pound may  be  discovered  by  analysis ; namely,  copper,  sine,  and 
iron.  Some  of  the  Chinese  white  copper  is  said  to  be  merely 
copper  and  arsenic. 

TUTOR,  one  chosen  to  instruct  children. 

TUTTY.  an  argillaceous  ore  of  zinc,  found  in  Persia,  formed 
on  cylindrical  moulds  into  tuliulous  pieces,  like  the  bark  of  a 
tree,  and  linked  to  a moderate  hardness. 

TWICE-laid  Cordage,  is  made  of  cart  rigging,  which  being 
untwisted,  is  again  wrought  up  into  ropes  sufficiently  strong  lor 
numerous  purposes. 

TWILIGHT,  deootes  that  faint  light  which  is  reflected  hy 
means  of  the  atmosphere  before  the  sun  rises,  and  after  he  sets. 

TWINE,  a kind  of  strong  thread  used  in  sail-making,  and 
is  of  two  kinds,  extra  for  sewing  the  scams,  and  ordinary  for  the 
bolt- ropes. 

TYCHONIC  System  or  Hypothesis,  an  order  or  arrange- 
ment of  the  heavenly  bodies,  of  an  intermediate  nature  between 
the  Copernican  and  Ptolemaie,  or  participating  alike  of  them 
both.  This  system  bad  its  name  and  original  from  Tycho  Brahe, 
a nobleman  of  Denmark,  who  lived  in  the  tatter  part  of  the 
last  century.  This  philosopher,  though  ho  approved  of  the  Co- 
pernican system,  yet  could  not  reconcile  himself  to  the  motion 
of  the  earth ; and  being,  on  the  other  hand  convinced  the  Pto- 
lemaic scheme  could  not  be  true,  he  contrived  one  different  from 
either.  In  this  the  earth  has  no  motion  allowed  it  bnt  the  an- 
nual. The  Tychonic  system  then  supposed  the  earth  in  the 
centre  of  the  system,  that  is,  of  the  firmament  of  stars,  and  also 
of  the  orbits  of  the  sun  and  moon;  but  at  the  same  time  it  made 
the  sun  the  centre  of  the  planetary  motions,  «u.  of  the  orbits 
of  Mercury,  Venus,  Mars,  Jupiter,  and  Saturn.  Thus,  the  sun, 
with  all  its  planets,  was  made  to  revolve  about  the  earth  once 
a year,  to  solve  the  phenomena  arising  from  the  annual  motion; 
and  every  twenty-four  hours,  to  accouot  for  those  of  the  diurnal 
motion. 

TYR,  a sort  of  runner  or  thick  rope,  nsed  to  transmit  the 
effort  of  a tackle  to  any  yard  or  gaff,  which  extends  the  upper 
part  of  a sail.  The  tye  is  either  passed  through  a block  fixed 
to  the  mast-head,  and  afterwards  through  another  block  attached 
to  the  yard  or  gaff,  and  returns  to  the  mast-head,  or  the  end  of 
it  is  simply  passed  over  a sheave  in  Iho  mast-head,  and  then 
fastened  to  the  said  yard  or  gaff. 

TYMPAN,  among  Printers,  is  a double  frame,  belonging  to 
the  press,  covered  wiib  parchment,  on  which  the  blank  sheets 
are  laid  in  order  to  receive  the  impression. 

TYMPANUM,  or  Tymean,  in  Mechanics,  a kind  of  wheel 
placed  round  an  axis  or  cylindrical  beam,  on  the  top  of  which 
are  two  levers  or  fixed  stavos,  for  the  more  easy  turning  the 
axis,  in  order  to  raise  a weight  required. 

TYPE,  among  Printers,  is  a metallic  composition  cast  into 
letters,  and  is  a term  of  synonymous  import.  See  Printing. 

Type-metal.  The  basis  of  type  metal  for  printers  is  lead, 
and  the  principal  article  used  in  communicating  hardness  is 
antimony,  to  which  copper  and  brass  in  various  proportions  are 
added.  The  properties  of  a good  type  metal  arc,  that  it  should 
run  freely  into  the  mould,  and  possess  hardness  without  being 
excessively  brittle.  The  smaller  letters  are  made  of  a harder 
composition  than  those  of  a larger  size.  It  does  not  appear 
that  our  type  founders  are  in  possession  of  a good  composition 
for  this  purpose.  The  principal  defect  of  their  composition 
appears  to  be  that  the  metals  do  not  uniformly  unite.  In  a 
piece  of  casting  performed  at  one  of  our  principal  fouudcrics, 
the  thickness  of  which  was  two  inches,  one  side  was  hard  ami 
brittle  when  scraped,  and  the  other  side,  consisting  of  nearly 
half  the  piece,  was  soft  like  lead.  The  transition  from  soft  to 
hard  was  sudden,  not  gradual.  If  a parcel  of  letter  of  the  same 
size  and  casting  be  examined,  some  of  them  arc  brittle  and 
hard,  and  resist  the  knife,  but  others  may  be  bent  and  cut  into 
shavings.  It  mny  easily  be  imagined  that  the  duration  and 
neatness  of  these  tvpcs  most  considerably  vary. 
TYPOGRAPHY.  See  PhintiNO. 
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U , or  V.  the  twentieth  letter  of  oar  alphabet.  In  nameraJ* 
V stands  for  five;  and  with  a dash  added  at  top,  thus  V,  it 
signifies  five  thousand.  In  abbreviations,  amongst  the  Romans, 
V.  A.  stood  for  veteran!  assignati ; V.  II.  viro  bono;  V.  B.  A. 
viri  boni  arbitratu  ; V.  II.  F.  sir  bonm  tidei ; V.  C.  vir  consula- 
ris ; V.  C.  C.  F.  vale,  coojux  ebarissime.  felieiter ; V.  I).  D.  voto 
dedicator;  V.G.  verbi  gratia;  Vir.  Ve.  virgo  veatalis ; VL. 
videlicit ; V.  N.  qainto  nonarum. 

U,  as  a rontraction  expresses  urbt  or  urie. 

ULLAGE  of  a Cask,  in  Gauging,  is  what  it  wants  of  beingfull. 

ULML'.S,  thr  Elm.  Elms  are  forest  trees  well  known  in 
almost  every  part  of  England.  There  are  several  species,  of 
which,  however,  only  three,  the  common  elm,  wych  hazel,  or 
broad-leaved  elm,  and  Dutch  elm,  grow  in  this  country  without 
cultivation.  They  are  easily  distinguishable,  even  by  a com- 
mon observer,  from  most  other  forest  trees,  by  tbeir  leaves 
being  rough,  and  doubly  serrated  at  the  edge. 

ULTIMATE  Ratios.  To  avoid  both  the  tediousness  of  the 
ancients  and  the  inaccuracy  of  the  moderns,  Sir  Isaac  Newton 
introduced  what  he  called  the  method  of  prime  and  ultimate 
ratios,  the  foundation  of  which  is  contained  in  the  first  lemma 
of  the  first  book  of  the  Principia. 

UMBELLIFEROUS  Plants,  are  such  as  have  their  tops 
braoched  and  spread  out  like  an  nmbrella,  on  each  little  sub- 
division of  which  there  is  growing  a small  flower  ; such  are  fen- 
nel, dill,  &c. 

UMBER,  or  Graylino,  (Sal mo  Thymellut ,)  is  a fish  of  the 
salmon  tribe,  distinguished  by  having  several  longitudinal 
streaks  upon  its  body,  the  first  dorsal  fin  nearer  the  head  than 
the  ventral  fins,  the  upper  jaw  longer  than  the  lower  one,  the 
side  nearly  straight,  and  the  tail  forked.  A fish  or  this  species 
was  caught  lately  in  the  Severn  which  weighed  five  pounds. 
The  timber  inhabits  the  clear  and  rapid  streams  of  Europe  and 
Siberia.  These  fish  are  so  much  esteemed  in  some  parts  of  the 
continent,  that  they  are  exclusively  reserved  for  the  tables  of 
ihe  nobility.  They  are  fattest  in  the  antomn,  but  are  best  in 
season  during  the  winter,  particularly  when  the  weather  is 
cold ; and  they  cannot  he  dressed  too  soon  after  they  are 
caught.  Many  of  the  old  medical  writers  strongly  recommended 
umber  as  a wholesome  fish  for  sick  persons  : they  also  stated 
that  an  oil  prepared  from  its  fat  would  obliterate  freckles  and 
other  spots  on  the  skin.  By  the  Laplanders  the  intestines  are 
frequently  employed  ns  a substitute  for  rennet,  to  coagulate 
the  milk  of  the  rein-deer  when  used  for  the  making  of  cheese. 
These  fish  are  in  great  esteem  by  anglers  on  account  of  their 
vivacity,  the  eagerness  with  which  they  rise  at  a bait,  and  their 
rapid  motions  through  the  water.  They  lurk  close  all  the 
winter,  and  begin  to  be  very  active  in  April  and  May,  about 
which  time  they  deposit  their  spawn. 

UMBRELLA,  a well-known  shade  from  the  sun,  or  guard 
from  the  rain,  formed  by  stretching  silk,  cotton,  oil  cloth,  or 
other  material,  in  a dome  like  form  over  whalebone,  and  so 
constructed  that  it  may  be  either  spread  or  contracted,  as  cir- 
cumstances may  require.  In  Europe  these  conveniences  have 
not  been  long  in  use.  They  were  introduced  from  the  East, 
where  they  have  been  known  from  lime  immemorial,  but  in  a 
less  elegant  form  than  they  have  assumed  since  their  importa- 
tion among  the  western  nations. 

UNDECAGON,  a polygon  of  eleven  sides. 

UNDULATORY  Motion,  is  applied  to  denote  a motion  in 
any  fluid,  by  which  its  parts  arc  agitated  like  the  waves  of  the 
sea.  and  is  particularly  applied  to  the  motion  of  the  air  in  the 
preparation  of  sound. 

UNEVEN  Number.  or  Odd  Number,  that  which  eannot  be 
divided  into  two  equal  integral  parts. 

UNGULA.  is  the  bottom  part  cut  ofT  by  a plane  passing 
obliquely  through  the  base  of  n cone  or  cylinder,  being  thus 
called  from  its  resemblance  to  the  ungula  or  hoof  of  a horse,  8tc. 

Unoula.  among  Surgeons,  a sort  of  hooked  instrument, 
used  to  extract  a dead  foetus  out  of  the  womb. 


UNICIA,  the  12th  part  of  a thing. 

UNIC1.E,  the  same  as  co-eflieient. 

UNICORN.  See  Mosoct.Hos. 

UNIT,  or  Unity,  is  the  representation  of  any  thing  consi- 
dered individually,  without  regard  to  the  patls  of  which  it  is 
composed. 

UNITARIANS,  those  Christians  who  believe  in  and  worship 
one  only  self-existent  God — the  Father  of  Jesus  Christ,  in  oppo- 
sition to  those  who,  besides  the  Father,  worship  his  Son  Jesus, 
and  the  Holy  Ghost,  and  who  are  therefore  called  Trinitarians. 
The  Unitarians  are  often  called  Soeiuians ; but  the  Socinians 
were  not  Unitarians,  becauso  they  paid  divine  worship  to  the 
Son  of  God. 

UNITAS  FRATRUM,  or  L'sirtn  Brethren,  a name  dis- 
tinguishing those  Christians  who  are  frequently  called  Hern- 
haters  abroad,  and  Moravians  at  home. 

UNIVERSALIST5,  those  who  hold  that  all  future  punish- 
ment is  designed  for  correction,  and  that  consequently  all  ra- 
tional beings  will  be  ultimately  rendered  happy  by  tbe  God  of 
love  and  mercy. 

UNIVERSE,  a collective  term  signifying  the  assemblage  of 
heaven  and  earth,  with  all  things  in  and  upon  them. 

UNLACING,  the  act  of  loosening  and  taking  olT  the  bonnot 
of  a sail  from  its  principal  part. 

UNMOORING,  reducing  a ship  to  tbe  state  of  riding  by  a 
single  anchor  and  cable,  after  she  has  been  moored  and  fastened 
by  two  or  more  cables.  See  the  articles  Anchor  and  Mooa. 

UNREKV INO,  the  act  of  withdrawing  or  taking  out  a rope 
from  any  block,  thimble,  dead-eye,  tkc.  through  which  it  bad 
formerly  passed.  See  the  article  Reeve, 

UNRIGGING,  depriving  a ship  of  her  standing  and  running 
rigging. 

UNSHIPPING,  removing  any  piece  of  Umber  or  wood  from 
the  place  in  which  it  was  fitted,  as,  “ unship  the  capstan  bars,’* 
“unship  your  oars." 

UNSLINGING,  to  take  off  slings,  which  see. 

UPPER-DECK,  the  highejt  of  those  decks  which  arc  con- 
tinued throughout  the  whole  length  of  a ship. 

Upper  Works,  a general  name  given  to  all  that  part  of  a ship 
which  is  above  the  surface  of  the  water  when  she  is  properly 
balanced  for  a sea  voyage. 

UPRIGHT,  the  situation  wherein  tbe  opposite  sides  of  a 
ship  are  equally  elevated  above  the  surface  of  the  water,  or 
when  she  neither  inclines  to  the  right  nor  left,  with  regard  to 
the  vertical  posiUon  of  her  stem  and  stern  post. 

URANIBURGII,  the  name  given  to  the  celebrated  observa- 
tory of  Tycho  Brahe,  founded  by  him  in  the  little  island  of 
Wcenen  in  the  Sound. 

URANIUM,  a mineral  found  in  Saxony,  partly  in  a pure 
and  partly  in  a mixed  state.  There  are  two  varieties  of  these  ; 
the  first  of  a blackish  colour,  quite  opaque,  and  tolerably  hard, 
and  with  a specific  gravity  of  about  7*6.  Tbe  second  is  dis- 
tinguished by  a finer  black  colour,  with  here  and  there  a red- 
dish cast;  by  a stronger  lustre,  not  unlike  that  of  pit  coal;  by 
an  inferior  hardness,  and  by  a shade  of  green,  which  tinges  its 
black  colour  when  it  is  reduced  to  powder.  Uranium  is  of  a 
dark  gray  colour;  internally  it  is  somewhat  inclined  to  brown. 

URANUS.  Herschel,  or  Georuilm  Sinus,  the  name  of  tbe 
new  plnnet  discovered  by  Dr.  ilerschc!  the  13th  March,  1781. 
See  Astronomy 

URCHIN,  The,  or  HEDoe-Hoo,  is  a small  British  quadru- 
ped, the  upper  parts  of  which  are  covered  with  spines,  each 
about  an  inch  long,  and  the  under  parts  with  hair.  These 
animals  arc  of  considerable  utility  in  several  points  of  view. 
If  kept,  and  allowed  to  run  about  rooms  that  are  infested  with 
leeches,  cockroaches,  or  crickets,  they  will  destroy  the  whole  of 
them.  Some  persons  imagine  that  they  will  devour  mice,  but 
this  wants  authentication.  A hedge  hog,  which  wai  kept  at 
the  Angrl  Inn,  at  Felton,  Northumberland,  was  tamed,  and 
employed  as  s turnsnit.  and  is  said  to  have  perforated  this 
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duly  in  every  respect  as  well  as  a dog  of  that  name.  The  flesh 
of  this  animal  is  occasionally  used  as  food,  and  is  said  to  be 
very  delicate  eating.  The  skin,  which  was  frequently  em- 
ployed by  the  ancients  as  a clothes'  brush,  is  now  used  by 
farmers  in  some  parts  of  the  eontioent  to  put  on  the  muzzles  of 
calves  which  they  are  about  to  wean,  that  the  cow  may  not 
permit  them  to  suok.  Several  of  the  old  writers  have  related 
accounts  of  very  extraordinary,  and  at  the  same  time  very 
absurd,  medical  effects  from  different  parts  of  this  animal. 
Hedge-hogs  frequent  most  commonly  the  bottoms  of  dry  ditches, 
where  they  have  shelter  and  concealment  under  bushes,  fern, 
and  grass!  They  sleep  in  tho  day-time,  and  are  awake  during 
the  night,  when  they  run  abroad  in  search  of  worms,  snails, 
insects,  and  other  food.  Few  creatures  can  be  more  inoffen- 
sive. When  attacked,  they  defend  themselves  by  rolling  into 
a globular  form,  and  opposing  on  all  sides  a spinous  surface. 
There  is  a notion,  but  it  is  apparently  unfounded,  that  hedge- 
bogs  suck  the  milk  of  cows  whilst  lying  in  the  fields  asleep. 

UREA,  the  constituent  and  characteristic  matter  of  urine, 
may  be  obtained  by  the  following  process : evaporate  by  a gen- 
tle heat  a quantity  of  human  urine,  voided  six  or  eight  hours 
after  a meal,  till  it  is  reduced  to  tbe  consistence  of  a thick  sy- 
rup. In  this  state,  when  put  by  to  cool,  it  concretes  into  a 
crystalline  mass.  Poor  at  different  times  opon  this  mass  four 
times  its  weight  of  alcohol,  and  apply  a gentle  beat;  a great 
part  of  the  mass  will  be  dissolved,  and  there  will  remain  only 
a number  of  saline  substances ; pour  the  alcohol  solution  into  a 
retort,  and  distil  by  the  heat  of  a sand-bath  till  the  liquid,  after 
boiling  some  time,  is  reduced  to  the  consistence  of  a thick 
syrup.  The  whole  of  tbe  alcohol  is  now  separated,  and  what 
remains  in  the  retort  crystallizes  as  it  cools.  These  crystals 
consist  of  the  substance  known  by  the  name  of  urea. 

URIC  ACID.  Uric  or  litbieacid  was  discovered  by  Scheele 
in  177ft.  It  is  the  most  common  constituent  of  urinary  calculi, 
and  exists  also  in  human  urine.  It  has  a brown  colour ; is 
bard,  and  crystallizes  into  small  scales.  It  has  neither,  taste  nor 
smell,  is  insoluble  in  cold  water,  but  soluble  io  360  parts  of 
boiling  water. 

URINE.  The  properties  of  urine  vary  considerably,  accord- 
ing to  tbe  constitution  and  health  of  the  body,  and  tbe  period 
when  it  is  voided  after  taking  food.  Tbe  urine  of  a healthy 

ferson  is  of  a light  orange  colour,  and  uniformly  transparent. 

t has  a slightly  aromatic  odour,  in  some  degree  resembling 
that  of  violets.  It  has  a slightly  acrid  saline  bitter  taste.  Tho 
specific  gravity  varies  from  1,005  to  1 ,033.  The  aromatic  odour, 
which  leaves  it  as  it  cools,  is  succeeded  by  what  is  called  tbe 
urinous  smell,  which  latter  is  converted  to  another,  and  finally 
to  an  alkaline  odour.  Urine  converts  the  tincture  of  turnsol 
into  a green  colour,  from  which  it  is  concluded  that  it  contains 
an  acid.  No  less  than  thirty  different  substances  have  been 
detected  in  urine  by  chemical  analysis  ; viz.  a gteat  quantity  of 
salts,  acids,  ammonia,  8tc. 

Urine  is  mnch  disposed  to  spontaneous  decomposition.  The 
time  when  this  process  commences,  and  tbe  rapidity  of  the 
changes  which  take  place,  depend  on  the  quantity  of  the  gela- 
tine and  albumen.  When  tbe  proportion  of  these  substances 
is  considerable,  the  decomposition  is  very  rapid.  This  is  owing 
to  the  great  number  of  substances,  and  the  united  force  of  tbeir 
attractions  overcoming  the  existing  affinities  of  the  different 
compounds  of  which  fresh  urine  consists,  and  especially  to  the 
faeiiity  with  which  area  is  decomposed.  This  substance  is 
converted  during  putrefaction  into  ammonia,  carbonic  acid,  and 
acetic  acid.  Hence  the  smell  of  ammonia  is  always  recognized 
while  urine  is  undergoing  these  changes.  Part  of  the  gelatine 
is  deposited  in  a flaky  form,  mixed  with  mucilage.  Ammonia 
combines  with  phosphoric  acid,  and  tbe  phosphate  of  lime  is 
precipitated.  It  combines  also  with  phosphate  of  magnesia, 
and  forms  a triple  salt  The  other  acids,  the  uric,  benzoic,  the 
acetic,  and  carbonic  acids,  arc  all  saturated  with  ammonia. 

URN,  a kind  of  vase  of  a roundish  form,  but  biggest  in  the 
middle,  like  our  common  pitchers.  In  ancient  times  they  were 
much  in  use  among  most  nations,  to  preserve  tho  ashes  of  the 
dead,  to  contain  liquids  used  at  sacrifices,  and  to  hold  the  lots 
upon  which  tbe  destiny  of  events  depended.  At  present  they 
arc  known  and  valued  only  as  ornaments,  or  vestiges  of 
antiquity. 


URSA  MINOR,  or  Cykosura,  the  Little  Beer,  according  to 
tbe  poetry  of  the  skies,  represents  Areas,  the  son  of  Calisia, 
who  was  placed  by  Jupiter  in  the  heavens  under  tbe  figure  of 
a bear.  This  constellation  embraces  the  pole  of  the  world,  and 
is  easily  distinguished  by  seven  stars  in  the  same  form,  but  in 
a contrary  position  to  those  of  tbe  Wain,  io  the  Great  Bear. 

Boundaries  and  Contents. — West  and  north  by  Draco,  cast  by 
Camelopardalis,  and  south  by  Cassiopeia  and  Perseus.  It 
extends  from  the  North  Pole  to  the  Arctic  Circle,  and  contains 
twenty-four  stars,  viz.  one  of  the  second  magnitude,  two  of  the 
third,  four  of  the  fourth,  &c. 

Ursa  Major,  the  Great  Bear , is  said  to  be  Calisto,  an  atten- 
dant of  Diana,  the  goddess  of  hunting.  Calisto  was  changed 
into  a bear  by  Juno,  and  placed  in  the  heavens  by  Jupiter. 
Another  account,  however,  makes  Ursa  Major  to  be  Areas,  the 
son  of  Jupiter  and  Calisto.  Every  one  knows  the  story  of 
Lycaon,  king  of  Arcadia,  being  changed  into  a wolf,  for  killing 
his  grandson  Areas,  and  setting  him  before  Jupiter,  to  try  the 
divinity  of  tbe  father  of  gods  and  king  of  men.  The  ancients, 
it  is  said,  represented  tbe  constellations  of  the  Bears,  each 
under  the  form  of  a waggon  drawn  by  a team  of  horses.  Ursa 
Major  is  well  known  to  the  country  people  at  this  day  by  tho 
title  of  Charles’s  Wain ; in  some  places  it  is  called  the  Plough, 
an  agricultural  machine,  which  it  ccitainly  resembles. — 
Boundaries  and  Contents,  North  by  Camelopardalis  and  Draco, 
east  by  Canes  Venaticl,  south  by  Leo  Minor,  and  west  by  Lynx 
and  Camelopardalis. 

URSUS,  the  Bear,  in  Natural  History,  a genus  of  mamma- 
lia, of  the  order  ferae.  There  are  ten  species : — The  browu  bear, 
a native  of  Europe  and  Asia  ; tbe  American  bear,  with  a long 
pointed  nose;  tbe  Polar  bear,  completely  white  and  very  much 
larger  than  the  common  or  brown  bear ; tho  glutton,  tbe  wol- 
verene, the  racoon,  and  the  common  badger,  found  in  almost 
all  tbe  temperate  regions  both  of  Europe  and  Asia,  living  in 
subterranean  habitations,  which  its  feet  are  admirably  adapted 
for  preparing.  Its  food  consists  of  fruits  and  roots,  frogs  and 
insects ; and  the  resemblance  of  its  teeth  to  those  of  beasts  of 
prey,  makes  it  probable  that  it  destroys  lambs  and  larger  ani- 
mals, which  it  is  stated  to  do:  in  a domestic  stale  it  prefers 
raw  flesh  to  every  other  species  of  food.  It  w ill  attack  bee- 
hives, to  obtain  the  honey  contained  io  them.  It  sleeps  much  ; 
passes  the  winter,  or  the  greater  part  of  It,  in  its  burrowed  re- 
sidence, in  a state  oflethargy  and  torpor  ; and  in  summer  pro- 
duces generally  three  young  ones  at  a birth.  These  animals 
are  inoffensive  in  tbeir  manners;  reluctant  to  attack,  but  well 
prepared  by  nature  for  defence,  which  they  conduct  with  an 
alertness,  intrepidity,  and  perseverance,  truly  admirable.  To 
afford  a spectacle  of  these  qualities  to  the  populace  of  seve- 
ral countries,  the  badger  is  often  baited  with  dogs,  which  from 
the  looseness  of  the  badger’s  skin,  and  the  coarseness  of  its  hair, 
are  prevented  sometimes  from  penetrating  to  its  flesh  with  their 
teeth,  and,  almost  always,  from  so  fastening  him  by  their  bite 
as  to  preclude  bis  turning  in  various  directions  for  their  annoy- 
ance. 

USE,  is  a trust  and  confidence  reposed  in  another  who  is 
tenant  of  the  land,  that  he  shall  dispose  of  the  land  according 
to  the  intention  of  him  to  whose  use  it  is  granted,  and  suffer 
him  to  take  the  profits. 

USES  and  Customs  op  the  Sea.  certain  general  principles, 
which  compose  tbe  basis  of  marine  jurisprudence,  and  regulate 
the  affairs  of  commerce  and  navigation. 

USURPATION,  an  injurious  appropriation  for  any  given 
time  of  the  rights  or  property  that  justly  belongs  to  another. 

USURY,  the  exacting  of  a larger  interest  upon  money  than 
by  law  is  allowed.  The  statute  12  Anne,  c.  16,  enacts,  that  no 
person  upon  any  contract  which  shall  be  made,  shall  lake  for 
loan  of  any  money,  wares,  &c.  above  the  value  of  hi.  for  the 
forbearance  of  1 00/.  for  a year  ; and  all  bonds  and  assurances 
for  the  payment  of  any  money  to  be  lent  upon  usury,  whereupon 
or  whereby  there  shall  be  reserved  or  taken  above  five  pounds 
in  the  hundred,  shall  be  void  ; and  every  person  who  shall  receive 
by  means  of  any  corrupt  bargain,  loan,  exchange,  shift,  or 
interest,  of  any  wares  or  other  things,  or  by  any  deceitful  way, 
for  forbearing,  or  giving  day  of  payment  for  one  jear,  for  tbeir 
monojr  or  other  things,  above  hi.  for  100/.  fora  year,  shall  forfeit 
treble  the  value  ofthemonoys  or  other  things  lent. 


1020 


▼ AC 


DICTIONARY  OP  MECHANICAL  SCIENCE. 


VAC 


V. 


Vacation,  in  Law,  is  tlic  whole  time  betwixt  the  end  of  | 
one  term  and  the  beginning  of  another.  This  word  is  also 
applied  to  the  time  from  the  death  of  a bishop,  or  other  spiritual 
person,  till  the  bishopric  or  dignity  Is  supplied  with  another. 

VACCINATION.  Cow-pock  inoculation.  Inoculation  with 
the  vaccine  virus,  for  the  purpose  of  securing  against  the  infec- 
tion of  the  small-pox. 

VACUUM,  in  Philosophy,  denotes  a space  empty  or  devoid 
of  all  matter  or  body. 

VACUUM  ENGINE,  Brown’s.  Though  this  engine  does 
not  seem  to  have  answered  the  expectations  of  its  prelectors,  we 
very  freely  admit  its  description.  Its  principle  is  simply  this: 
the  formation  of  a vacuum  in  a cylinder  by  the  combusii»n  of 
hydrogen  gas ;— and  that  our  readers  may  better  comprehend 
the  process  by  which  this  is  done,  and  Hie  power  thereby  ob- 
tained, we  will  first  of  all  quote  tbc  inventor’s  own  words. 


**  Inflammable  gas  is  introduced  along  a pipe  into  an  open 
cylinder  or  vessel,  whilst  a flame  placed  on  the  outside  of,  but 
near  to  the  cylinder,  is  constantly  kept  burning,  and  at  times 
conies  in  contact  with  and  ignites  the  gas  therein  ; the  cy  linder 
ia  then  closed  air-tight,  and  the  flame  is  prevented  from  com- 
municating with  the  gas  in  the  cylinder.  The  gas  continues  to 
flow  into  the  cylinder  for  a short  space  of  time,  then  it  is  stop- 
ped off;  during  that  time,  it  acts  by  its  combustion  upon  the  air 
within  the  cylinder,  and  at  the  same  time  a part  of  the  rarefied 
air  escapes  through  one  or  more  valves,  and  thus  a vacuum 
is  circcicii.  The  vessel  or  cylinder  is  kept  cool  by  water. 
Several  mechanical  means  may  be  contrived  to  bring  the  above 
combination  into  use  in  cfTcciiug  the  vacuum  with  inflammable 
gas,  and  on  the  same  principle  it  may  be  done  in  one.  two,  or 
tuure  cylinders  or  vessels.”— Having  a vacuum  effected  by  the 
above  combination  and  some  mechanical  contrivance,  powers 
are  produced  by  its  application  to  machinery  in  several  ways. 
First,  water  wheels  may  be  turned  ; secondly,  water  may  be 
raised  ; and.  thirdly,  pistons  may  be  worked. 

Description  of  the  Engine  at  used  for  Turning  <1  Water-wheel. — 
The  two  cylinders  e nnd  d arc  the  vessels  in  which  the  vacuum 
is  to  be  effected  ; from  these  descend  the  pipes  g « g and  kjk 
trading  into  the  lower  cylinders  z,  x,  from  which  tbc  water  rises 
aloug  those  pipes  to  fill  the  vacuum  cylinders  alternately.  The 
water  thus  supplied  is  discharged  through  the  pipes  U into  the 
tank  or  trough  z,  whence  it  falls  upon  the  overshot  water-wbeel, 
and  by  the  rotatory  motion  thus  produced  gives  power  to  such 
machinery  as  may  be  connected  to  it.  Tbc  water  runs  from  the 
wheel  aloug  a case  surrounding  the  lower  half, into  a reservoir, 
v,  fium  which  the  lower  cyliuders  z z are  alternately  supplied. 

iii  order  to  produce  the  vacuum,  the  necessary  quantity  of 
gas  is  supplied  to  the  cylinders  by  means  of  the  pipe  A A A,  to 
be  conveniently  attached  to  a gasometer.  The  gas  also  passes 
along  the  small  pipe  l /,  (communicating  likewise  with  the 
gasometer,)  and  being  lighted  at  both  ends  of  that  pipe,  is  con- 
stantly burning  for  the  purpose  of  igniting  tbe  gas  within  the 
cylinders. 

Tbe  water  in  the  reservoir  r passing  down  one  of  the  pipes 
«>  into  one  of  the  lower  cylinders  z,  causes  tbc  float  y in  that 
cylinder  to  rise,  and  pushing  up  the  rod  a raises  the  end  6 of  the 
beam,  which  of  course  draws  up  with  it  the  cap/,  and  forces 
down  the  cap  e of  the  other  cylinder  e.  The  gas  being  admitted 
along  the  pipe  A,  the  flame  from  the  pipe  / is  now  freely  com- 
municated to  the  gas  in  the  cylinder  through  the  orifice  by  the 
openiug  of  tbe  sliding  valve  t . which  is  raised  by  the  arm  r lifted 
by  the  rod  o by  menu*  of  the  beam. 

To  produce  the  unremitting  action  of  each  cylinder,  some 
subordinate  machinery  is  put  in  opcraiion  bv  chains  and  rods 
attached  to  a glass  or  iron  vessel  y,  partly  Idled  with  mercury , 
and,  turning  upon  a pivot,  each  end  receives  its  movements  of 
clovalion  and  depression  from  the  rise  nnd  fall  of  tbe  projecting 
arms  y by  tbc  action  of  the  beam  above;  the  mercury  being  fur- 
nished for  tbe  purpose  of  regulating  the  supply  of  the  gas  into 
the  cylinders,  and  tbc  movement  of  the  slide  in  the  trough  v. 
By  tbc  action  thus  communicated,  the  water  from  the  reservoir 
flows  down  tbe  pipe  w into  the  vessel  z,  and  produces  the  eleva- 
tion of  the  float  y and  the  rod  a,  and  raises  the  cap  e by  tbe 
ascent  of  the  beam  at  a.  Tbe  motion  thus  caused  in  this  part 
of  tho  machinery,  operating  upoo  its  duplicate  parts  on  the 
other  side,  of  course  produces  by  its  action  a corresponding 
movement;  and  the  slider  in  tbe  trough  v,  moved  by  tbc  action 
of  the  mercurial  tube  p,  being  removed  from  its  position,  allows 
the  water  to  fall  into  tbe  other  pipe  w.  and  as  it  ascends  suffers 
the  float  y to  descend,  and  rising  inlo  the  main  cylinder,  thus 
lifts  again  the  beam  at  b and  its  connexions,  and  forces  down 
the  cap  e on  the  top  of  the  other  cylinder.  After  the  vacuum 
is  effected  in  the  cylinders,  the  air  must  be  admitted,  to  allow 
tbe  water  to  be  discharged  and  tbe  caps  to  be  raised;  this  is 
accomplished  by  means  of  a sliding  valve  in  the  air  pipe  m in. 
acted  upon  by  chains  1 1,  attached  to  the  floats  in  the  reservoir, 
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and  as  motion  is  given  to  them,  the  valve  is  made  to  slide  back- 
wards and  forwards,  so  as  to  allow  of  the  free  admission  of 
atmospheric  air. 

Chains  u u with  suspended  weights  open  the  cocks  in  the 
pipe  A A,  and  produce  the  alternate  flow  of  the  gas.  and  regulate 
and  modify  its  supply.  In  the  pipes  g i g and  hj  h are  clacks 
to  prevent  the  return  of  the  water  when  the  air  is  admitted  into 
the  cylinders.  When  pistons  are  worked,  the  vacuum  is  effected 
(in  the  same  manner  as  abovedescribed)  under  the  piston,  which 
Is  then  pressed  down  by  the  weight  of  the  atmosphere,  and  as 
an  engine  of  that  description  is  worked  with  two  cylinders  and 
pistons,  the  vacuum  being  produced  in  each  cylinder  alternately, 
the  fall  of  one  piston  raises  the  other,  aod,  being  alternately 
pressed  down,  the  piston  rods  give  motion  to  the  crank  and  fly- 
wheel. The  air  is  admitted  through  large  valves  in  the  piston, 
and  through  orifices  in  the  cylinders.  An  engine  may  be  worked 
with  one  piston,  the  vacuum  being  produced  in  two  cylinders, 
(as  in  the  water  engine,)  from  which  a pipe  commoBicates  with 
a third  cylinder  in  which  the  piston  works,  and  into  which  the 
air  is  adoiitted  alternately  under  and  over  the  piston,  while  the 
vacuum  extends  to  its  opposite  sides.  By  this  contrivance  a 
much  greater  rapidity  of  motion  may  be  given  to  the  piston,  if 
required. 

The  method  being  therefore  explained,  in  which,  by  the 
pressure  of  the  air,  the  vacuum  produced  (and  continued)  is 
applied  to  useful  purposes,  Mr.  Brown  claims  to  be  the  inventor 
of  the  combination  above  described  for  effecting  a vacuum, 
“ however  much  it  may  be  varied  by  the  mechanical  means  with 
which  it  may  be  used,  and  also  the  inventor  of  applying  a vacuum 
produced  by  the  combustion  of  inflammable  gas,  to  raising 
water,  and  to  the  production  of  motion  in  machinery  by  the 
pressure  of  the  atmosphere.'’ 

The  advantages  to  be  derived  from  this  engine,  were  detailed 
in  the  descriptive  outline  of  the  inventor, to  be  the  following: — 

1st.  *'  The  quantity  of  gas  consumed  being  very  small,  the 
expense  of  working  the  engine  is  moderate.  In  its  application 
on  land,  the  saving  will  be  extremely  great,  the  cost  of  the  coal 
gas  (deducting  the  value  of  the  coke)  being  inconsiderable. 
The  expense  of  working  a marine  engine  will  certainly  be 
greater,  as  the  gas  used  for  that  purpose  must  be  extracted 
from  oil,  pitch,  tar,  or  some  other  substance  equally  portable, 
yet  even  in  this  case  it  will  not  equal  the  cost  uf  the  fuel 
required  to  propel  a steam-boat;  and,  as  a few  butts  of  oil  will 
be  sufficient  for  a long  voyage,  vessels  of  the  largest  tonnage 
may  he  propelled  to  the  most  distant  parts  of  the  world. 

*id.  11  The  engine  is  light  and  portable  in  its  construction,  the 
average  weight  being  less  than  one-fifth  the  weight  of  a /tram- 
engine  (and  boiler)  of  the  same  power;  it  also  occupies  a much 
smaller  space,  and  does  not  require  the  erection  of  so  strong  a 
building,  nor  of  a lofty  chimney.  In  vessels,  the  saving  of  ton- 
nage will  be  highly  advantageous,  both  in  the  smaller  compara- 
tive weight  and  sise  of  the  engine,  and  in  the  very  reduced 
space  required  for  fuel. 

3d.  " This  engine  is  entirely  free  from  danger.  No  boiler 
being  used,  explosion  cannot  take  place,  and  as  the  quantity  of 
gas  consumed  is  so  small,  and  the  only  pressure  that  of  the 
atmosphere,  it  is  impossible  that  the  cylinder  can  burst,  or  the 
accidents  incidental  to  steam-boats  occur.” 

The  power  of  the  engine  being  derived  from  the  atmosphe- 
ric pressure  of  ten  pounds  and  upwards  to  the  square  inch)  may 
be  increased  with  the  dimensions  of  the  cylinders  to  any  extent, 
and  always  ascertained  by  the  index  of  the  mercurial  gauge  ; 1 
the  power  of  the  engine  is  best  explained,  by  adverting  to  the 
fact  of  the  mercury  in  the  gauge  being  raised  to  the  height  of 
24  inches  and  upwards.  We  saw  it  standing  at  25  inches, 
though  the  inventor  will  not  authorize  any  one  to  rate  it  higher 
than  22  inches,  that  being  amply  sufficient,  as  aflforoing  an 
available  power  superior  to  that  of  the  condensing  steam  engine, 
there  being  no  friction  in  an  engine  for  raising  water,  and  not 
more  than  one  pound  per  square  inch  in  a piston  engine  of  any 
aiae.  The  number  of  strokes  per  minute  which  this  engine  made 
was  twenty-nine,  but  a trifling  alteration  in  the  mechanism  will 
increase  the  number  to  thirty-five  or  perhaps  forty  ; in  fact,  the 
vacuum  is  so  instantaneously  formed,  that  any  number  of  strokes 
which  could  be  wished  may  be  made.  When  pistons  are  worked 
in  a separate  cylinder,  two  or  three  strokes  of  the  piston  may 
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be  made  with  each  stroke  of  the  vacuum  cylinder,  i. «.  each  time 
the  vacuum  is  effected. 

VAGABOND,  a person  who  wanders  about,  having  no  cer- 
tain dwelling;  such  are  sturdy  beggars  mentioned  in  divers 
statutes,  on  whom  punishment  may  be  inflicted. 

VAGRANTS,  are  those  who  threaten  to  run  away  and  leave 
their  wives  and  children  to  the  parish.  All  persons  returning 
to  a parish  whence  they  have  been  legally  removed,  without  a 
certificate  from  the  parish  to  which  they  belong.  All  who,  not 
having  wherewith  to  maintain  themselves,  refuse  to  work.  All 
who  beg  alms  from  door  to  door,  or  in  the  streets  and  highways. 
Likewise  those  who,  not  using  proper  meat**  to  get  employ- 
ment, or,  possessing  ability  to  work,  refuse  to  do  it ; or  spend 
money  in  ale-houses,  or  in  any  improper  manner ; and  by  not 
applying  a proper  proportion  of  their  earnings  towards  the 
maintenance  of  their  families,  suffer  them  to  become  chargeable 
to  the  parish. 

VALVE,  in  Hydraulics  aod  Pneumatics,  is  a kind  of  lid  or 
cover  to  a tube,  vessel,  or  orifice,  contrived  to  open  one  way,  but 
which,  the  more  forcibly  it  is  pressed  the  other  way,  the  closer 
it  shuts  the  aperture,  like  the  clapper  of  a bellows. 

Valve,  in  Anatomy,  a thin  membrane  applied  on  several 
cavities  and  vessels  of  the  body,  to  afford  a passage  to  certain 
humours  going  one  way,  and  prevent  tbeir  reflux  towards  the 
place  whence  they  came. 

VAN,  or  Vaun,  in  Mining,  is  the  washing  on  a shovel  a 
small  quantity  of  tin  stuff,  or  ore,  that  has  been  pulverized,  so 
that  the  waste  being  washed  away,  the  quality  of  a largo  heap 
may  be  estimated  from  the  produce  of  pure  ore  remaining  in 
the  van. 

Van,  the  foremost  division  of  a naval  armament,  or  that 
part  which  leads  the  way  to  battle,  or  advances  first  in  the 
order  of  sailing.  See  the  articles  Centre,  Fleet,  Rear,  &c. 

VANE,  a piece  of  burning  sewed  upon  a wooden  frame  called 
the  stock,  which  turns  upon  a spindle  at  the  masthead  : its  use 
is  to  shew  the  direction  of  the  wind. 

Distinguishing  Van b,  serves  by  its  situation  to  denote  what 
squadron  a ship  belongs  to,  and  by  its  colour,  or  combination 
of  colours,  to  point  out  the  particular  ship  which  bears  it. 

Dog  Vane,  a small  light  vane  formed  of  thin  slips  of  cork, 
stuck  round  with  feathers,  and  strung  upon  a piece  of  twine.  It 
is  usually  fastened  to  the  top  of  a half-pike,  and  placed  on  tbo 
weather  side  of  the  quarter  deck,  in  order  to  shew  the  helms- 
man the  direction  of  the  wind,  particularly  iu  a dark  night,  or 
when  the  wind  is  weak. 

Vanes,  in  Mathematical  or  Philosophical  Instruments,  are 
sights  made  to  slide  and  move  upon  cross-staves,  fore-staves, 
quadrants,  &c. 

VANGS,  a sort  of  traces  to  steady  the  roizzen  peek,  extending 
from  the  peck  downwards  to  the  aftmost  part  of  the  ship’s 
quarters,  where  they  are  booked  and  drawn  tight,  so  as  to  be 
slackened  when  the  wind  is  fair,  and  drawn  in  to  windward 
when  it  becomes  unfavourable  to  the  ship's  course. 

VAPOUR,  a thin  vesicle  of  water,  or  other  humid  matter 
filled  or  inflated  with  air,  which  being  rarefied,  ascends  to  a cer- 
tain elevation  in  the  atmosphere,  and  is  there  suspended  till  it 
returns  in  rain  or  snow.  An  assemblage  of  such  vapours  con- 
stitutes what  is  called  a cloud. 

Vapour  Bath.  Set  Bath. 

VARIATION,  is  a term  applied  to  the  deviation  of  the  mag- 
netic needle,  or  compass,  from  the  true  north  point,  towards 
either  east  or  west,  called  also  Declination.  The  variation  of  the 
needle  is  properly  defined  the  angle  which  a magnetic  needle 
sospended  at  liberty  makes  with  the  meridian  line  on  an  hori- 
zontal plane  ; or  an  arch  of  the  horizon,  comprehended  between 
the  true  and  magnctical  meridian.  In  the  sea  language  it  is 
usually  called  north-easting  or  north- westing.  Ail  magnetic 
bodies  range  themselves  in  some  sort  to  the  meridian;  but  it  is 
rarely  that  they  fall  in  precisely  with  it;  in  one  place  they  de- 
cline from  the  north  to  the  east,  and  from  the  south  to  the  west ; 
and  in  another  place,  on  the  contrary,  from  the  north  to  the  w est, 
and  from  the  south  to  the  east,  and  that,  too,  differently  at  dif- 
ferent times.  Various  arc  the  hypotheses  framed  to  account  for 
this  extraordinary  phenomenon  ; we  shall  only  mention  some 
of  the  later  and  more  probable  ; only  premising,  that  Mr.  Ro- 
bert Norman,  the  in  vector  of  the  dipping  needles,  disputes  against 
12  D 
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Cortes’*  notion,  that  a variation  was  caused  by  a point  in  the 
heavens,  contending  that  it  should  be  sought  for  in  the  earth, 
and  proposes  bow  to  discover  its  place.  The  first  is  that  of 
Gilbert,  which  is  followed  bv  Cabens,  See.  This  notion  is.  that 
it  is  the  earth  or  land  that  draws  the  needle  out  of  its  meridian 
direction  ; and  hence  they  agree  that  the  needle  varied  more  or 
less,  as  it  was  more  or  lets  distant  from  any  great  continent ; 
consequently,  that  if  it  were  placed  in  the  middle  of  an  ocean 
equally  distant  from  equal  tracts  of  land  on  each  side,  west  and 
westward,  it  would  not  decline  either  to  the  one  or  the  other, 
but  point  justly  north  and  soth.  Thus  they  say,  in  the  Azores, 
which  are  equally  distant  from  Africa  on  the  east  and  America 
on  the  west,  no  variation  is  found ; but  as  from  the  Azores  you  sail 
towards  Africa,  the  needle  begins  to  decline  from  the  north  to 
the  east,  and  that  still  more  till  you  reach  the  shore.  If  you 
still  proceed  eastward,  the  declination  gradually  diminishes 
again,  by  reason  of  the  land  left  behind  on  the  west,  which  con- 
tinues to  draw  the  needle.  The  same  holds  till  you  arrive  at  a 
place  where  there  are  equal  tracts  of  land  on  each  side,  and 
there  again  tbero  is  no  variation.  The  observations  of  our  ma- 
riners in  their  East  India  voyages  seem  to  confirm  this  system. 
As  they  proceed  towards  the  Cape  of  Good  Hope,  the  variation 
is  still  eastward  ; at  length  arriving  at  the  Cape  dc  los  Aguillas, 
q.  d.  of  the  needles,  the  meridian  line  then  dividing  Africa  into 
two  equal  parts,  there  is  no  variation  at  all,  but  as  they  proceed 
farther,  and  leave  the  African  coast  on  the  west,  the  variation 
becomes  westward.  Hut  the  misfortune  is,  the  law  does  not 
hold  universally  ; in  effect,  a great  number  of  observations  of 
the  variations,  in  various  parts,  made  and  collected  by  Dr.  Hal- 
ley, overturn  the  whole  theory.  Others,  therefore,  hate  recourse 
to  the  frame  and  compasses  of  the  earth,  considered  as  inter- 
woven with  rocks  and  shelves,  which  being  generally  found  to 
run  towards  the  poles,  the  needle  comes  to  have  a general  tend- 
ency that  way.  but  whioh  seldom  going  perfectly  in  the  direc- 
tion of  the  meridian,  the  needle,  of  consequence,  has  rommonly 
a variation.  Others  hold  various  parts  of  the  earth  to  have 
various  degrees  of  the  magnetic  virtue,  as  some  are  more  inter- 
mixed than  others  with  heterogeneous  matters,  which  prevent 
the  free  action  or  effect  thereof.  Others  ascribe  all  to  mag- 
netic rocks  aod  iron  mines,  which  affording  more  of  the  mag- 
netic than  other  parts,  draw  the  needle  more.  Lastly,  others 
imagine  earthquakes  or  high  tides  to  have  disturbed  and  dis- 
located several  considerable  parts  of  the  earth,  and  so  changed 
the  magnetic  axis  of  the  globe,  which  originally  was  the  same 
with  tbe  axis  of  the  globe  itself. 

Dr.  Hooke  oommunicated  to  the  Royal  Society,  in  1671,  a 
theory  of  the  variation,  the  substance  of  which  is,  that  the  mag- 
net has  its  peculiar  pole,  distant  ten  degrees  from  the  pole  of 
the  earth,  about  which  It  moves,  so  as  to  make  a revolution  in 
370  years ; whence  the  variation,  he  adds,  has  altered  of  late 
about  10  or  12  minutes  every  year,  and  will  probably  so  conti- 
nue to  do  for  some  lime,  till  it  begins  to  become  slower  aod 
slower,  ami  will  at  length  be  stationary  and  retrograde,  and  in 
all  probability  may  return. 

Dr.  Hallry,  in  his  day,  gave  another  system,  the  result  of  a 
great  number  of  observations,  and  even  of  a great  number  of 
voyages  made  at  the  public  charge  on  this  acoount.  Tbe  light 
that  excellent  author  imparted  to  this  obscure  portion  of  natu- 
ral history  is  very  great,  nnd  the  consequences  thereof  in  navi- 
gation, &c.  are  very  considerable. 

From  these  observations  tlielenrnedauthoriufers,  1.  Through- 
out all  Europe  the  variation  at  this  time  is  west,  and  is  more  in 
the  eastern  parts  thereof  than  in  the  western,  increasing  that 
way.  2.  That  on  tbe  coast  of  America  tbe  variation  is  westerly, 
increasing  all  the  way  as  you  go  northerly  along  the  coast,  so 
as  to  be  alroot  *Ji°  at  Newfoundland,  nearly  30°  in  Hudson's 
Straits,  and  not  1cm  than  67°  in  Baffin’s  Bay ; and  that  as  you  sail 
eastward  from  this  coast,  tbe  variation  constantly  diminishes. 
Hence  he  argues  that  somewhere  between  Europe  and  the  north 
part  of  America  there  must  be  an  easterly  variation,  or  at  least 
t>o  variation.  3.  That  on  the  coast  of  Brasil  there  is  an  east 
variation  increasing  as  you  go  to  the  southward,  so  as  to  be  12° 
at  Cape  Frio,  and  20°  and  half  over  against  Rio  Plata,  and  thence 
sailing  south-westerly  to  the  Straits  of  Magellan,  it  decreases 
to  17,  and  at  the  west  entrance  is  about  14°.  4.  That  eastward 
»f  Brasil  this  easterly  variation  decreases,  su  as  to  be  very 


little  at  SL  Helena  and  Ascension,  and  to  be  quite  gone,  sod 
the  compass  point  true  about  11®,  longitude  west  from  the 
Cape  of  Good  Hope.  5.  That  to  the  eastward  of  the  aforessid 
places,  a westward  variation  begins,  and  governs  in  all  tbe 
Indian  Sea,  rising  to  18u  under  the  equator,  about  the  meridian 
of  tbe  northern  part  of  Madagascar,  and  271°  in  39°  south  lati- 
tude near  the  same  meridian ; easterly  from  thence  the  west 
variation  decreases  so  as  to  be  not  much  above  8 at  Cape  Co- 
morin, and  about  9°  upon  tbe  coast  of  Java,  and  about  the 
Molucca  islands  to  he  quite  gone,  ns  also  a little  to  the  west- 
ward of  Van  Diemen's  Land.  6.  That  to  the  eastward  of  the 
Moluccas  and  Van  Diemen’s  Land  in  south  latitude,  there  arises 
another  easterly  variation,  which  seems  not  so  great  as  the 
former,  nor  of  so  large  extent ; because,  at  tbe  Isle  of  Rotterdam 
it  is  more  sensibly  felt  than  upon  tbe  east  coast  of  New  Guinea: 
and,  at  the  rale  it  decreases,  it  may  well  be  supposed  that  about 
20®  farther  eastward,  and  106  east  longitude  from  London,  in 
the  latitude  of  20°  south,  a westerly  variation  begins.  7.  That 
the  variation  taken  at  Baldivia,  and  at  tbe  west  entrance  of 
the  Straits  of  Magellan,  shews  that  tbe  east  variation  noted  in 
the  third  observation  is  decreasing  apace,  and  that  it  cannot 
extend  many  leagues  from  tbe  South  Sea  into  the  coast  of  Peru 
and  Chili,  leaving  room  for  a small  westerly  variation  in  that 
tract  of  the  unknown  world  that  lies  in  the  midway  between 
Chili  and  New  Zealand,  and  between  Hounds  Island  and  Pent. 
8.  That  in  sailing  north-west  from  St.  Helena,  by  Ascension,  as 
far  as  tbe  equator,  tbe  variation  continues  very  small  eajt,  as 
it  were  constantly  tbe  same;  so  that  in  this  part  of  the  world, 
the  course,  wherein  there  is  no  variation,  is  evidently  no  meri- 
dian, but  rather  north-west.  D.  That  tbe  entrance  of  Hudson’s 
Straits,  and  the  mouth  of  Rio  Plata,  being  nearly  under  the 
same  meridian  at  the  one  place,  the  needle  varies  294°  west;  at 
tbe  other  201°  east.  This,  he  says,  demonstrates  the  impossi- 
bility of  reconciling  these  variations  by  the  theory  of  Bond, 
which  is  by  two  magnetics!  poles,  and  an  axis  inclined  to  tbe 
axis  of  tbe  earth  : whence  it  would  follow,  that  under  tbe  same 
meridian  the  variation  should  in  all  places  be  the  same.  From 
these  circumstances  the  learned  author  takesoccasion  to  assert, 
**  that  the  whole  globe  of  tbe  earth  is  one  great  magnet,  having 
four  magnetical  poles  or  points  of  attraction ; near  each  pole  of 
the  equstor  two;  and  that  in  those  parts  of  tbe  world  which  lie 
nearly  adjacent  to  any  one  of  these  magnetics!  poles,  tbe  needle 
is  governed  thereby,  the  nearest  pole  being  always  predomi- 
nant over  the  more  remote.”  The  pole  which  at  present  is 
nearest  to  os,  he  conjectures  to  lie  in  or  near  the  meridian  of 
the  Land's  End  of  England,  and  not  above  7°  from  the  arctic  pole  ; 
by  this  pole  the  variations  in  all  Europe  and  Tartary,  aod  the 
North  Sea.  are  principally  governed,  though  still  with  some  re- 
gard to  the  other  northern  pole,  whose  situation  is  in  the  meri- 
dian. passing  about  the  middle  of  California,  and  about  16°  from 
the  north  pole  of  the  world,  to  which  the  middle  has  chiefly 
respect  in  all  North  America,  and  in  tbe  two  oceans  on  either 
side  thereof,  from  the  Azores  westward,  to  Japan,  and  farther. 
The  two  southern  poles,  be  imagines,  arc  rather  farther  dislaot 
from  the  south  pole  of  the  world,  the  one  about  16°  therefrom  in  a 
meridian,  20°  to  tbe  westward  of  Magellan’s  Straits,  or  96°  west 
from  London  ; this  commands  tbe  needle  in  all  South  America, 
in  the  Pacific  ocean,  and  the  greatest  part  of  the  Ethiopio  ocean. 
The  otber  seems  to  have  the  greatest  power  and  tbe  largest 
dominion  of  all,  as  it  is  tbe  most  remote  from  the  pole  of  the 
world,  being  little  less  than  20°  distant  therefrom  in  tbe  meri- 
dian which  passes  through  New  Holland  and  the  island  of  Ce- 
lebes, nbout  126°  east  from  London;  this  pole  is  predominant  in 
the  south  part  of  Africa,  in  Arabia  and  tbe  Red  sea,  in  Persia. 
India,  ana  its  islands,  and  all  over  tbe  Indian  Sea,  from  the 
Cape  of  Good  Hope  eastwards  to  the  middle  of  the  Great  South 
Sea,  that  divides  Asia  from  America.  Such  seems  to  be  the 
present  disposition  of  the  magnetical  virtue  throughout  the 
whole  globe  of  the  earth.  It  remains  to  shew  how  this  hypothe- 
sis accounts  for  all  the  variations  that  have  been  observed  of 
late,  and  how  those  variations  answer  to  the  several  remarks 
which  I)r.  Halley  made. 

It  is  plain,  as  our  European  north  pole  is  in  the  meridiaD  of  the 
Land’s  End  of  England,  all  places  more  easterly  than  that  wilt 
have  it  on  the  west  side  of  the  meridian  ; and  consequently  the 
needle,  respecting  it  with  its  northern  point,  will  have  a west- 
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erly  variation,  which  will  still  be  greater  as  you  go  to  the  east- 
ward, till  yon  come  to  some  meridian  of  Russia,  where  it  will 
be  the  greatest,  and  from  thence  will  decrease  again.  Accord- 
ingly, in  fact  we  find  that  at  Brest  the  variation  was  bat  lf°,  at 
London  4|°  (in  1683)  and  at  Dantzic  7°  west. 

Again,  to  the  westward  of  tho  meridian  of  Land's  End,  the 
needle  ought  to  have  an  easterly  variation,  were  it  not  that  by 
approaching  the  American  north  pole  (which  lies  on  the  west 
side  of  the  meridian,  and  seems  to  he  of  greater  force  than  this 
other)  the  needle  is  drawn  thereby  westward,  so  as  to  counter- 
balance the  direction  given  by  the  European  pole,  and  to  make 
a small  west  variation  in  the  meridian  of  the  Land's  End  itself. 
Yet,  about  the  Isle  of  Tereera,  it  is  supposed  our  nearest  pole 
may  so  far  prevail  as  to  give  the  needle  a little  turn  to  the  east, 
though  but  for  a very  little  space,  the  counterbalance  of  those 
two  poles  admitting  no  considerable  variation  in  all  the  east- 
ern ports  of  the  Atlantic  ocean,  nor  upon  the  west  coasts  of 
England  and  Ireland,  France,  Spain,  and  Barbary.  But  to  the 
westward  of  the  Azores,  the  power  of  the  American  pole  over- 
coming that  of  the  European,  the  needle  has  chiefly  respect 
thereto,  and  turns  still  more  and  more  towards  it  as  we  approach 
it.  Whence  it  comes  to  pass,  that  on  the  coast  of  Virginia, 
New  England,  Newfoundland,  and  in  Hudson's  Straits,  the  va- 
riation is  westward,  that  is,  it  decreases  as  yon  go  from  thence 
towards  Europe,  so  that  it  is  less  in  Virginia  and  New  Eng- 
land than  in  Newfoundland  and  Hudson's  Straits. 

2.  This  westerly  variation  again  decreases  as  you  pass  over 
North  America,  and  about  the  meridian  of  the  middle  of  Califor- 
nia, the  needle  again  poiots  due  north  ; and  from  thence  west- 
ward to  Yedzo  and  Japan,  it  is  supposed  the  variation  is 
easterly,  and  half  sea  over  not  less  than  16°;  and  that  this 
east  variation  extends  over  Japan,  Yedzo,  Tartary,  and  part 
of  China,  till  it  meets  with  the  westerly,  which  is  governed 
by  the  Enropean  north  pole,  and  which  is  the  greatest  some- 
where in  Russia. 

3.  Towards  the  sooth  pole  the  effect  is  much  the  same,  only 
that  here  the  south  point  of  the  needle  is  attracted.  Whence 
it  will  follow,  that  the  variation  on  the  coast  of  Brazil,  at  tho 
river  of  Plata,  and  so  on  to  the  Straits  of  Magellan,  should  bo 
easterly,  if  we  suppose  a magnetical  pole  situate  about  20° 
more  westerly  than  the  Straits  of  Magellan.  And  this  easterly 
variation  extends  eastward  over  the  greatest  part  of  tho  Etbio- 
pic  sea,  till  it  be  counterpoised  by  the  virtue  of  tbc  other  south- 
ern polo,  as  it  is  about  midway  betwocn  the  Cape  of  Good  Hope 
and  the  Isics  of  Tristan  d'Alcunha. 

4.  From  thence  eastward,  the  Asiatic  south  pole  becoming  pre- 
valent, and  Ibe  south  point  of  the  needle  being  attracted  thereby, 
there  arises  a west  variation  very  great  in  quantity  and  ex- 
tent, because  of  the  great  distance  of  this  magnetical  pole  from 
I bo  pole  of  the  world.  Hence  it  is.  that  in  all  the  Indian  seas, 
as  far  as  New  Holland,  and  farther,  there  is  constantly  a 
west  variation,  and  that  under  the  equator  itself  it  rises  to  no 
leas  than  11°  where  it  is  most.  And  that  about  the  meridian  of 
ibe  island  of  Celebes,  being  likewise  that  of  this  pole,  this 
westerly  variation  ceases,  and  an  easterly  one  begius,  which 
readies  to  tbe  middle  of  tbe  South  Sea,  between  New  Zealand 
and  Chili,  leaving  room  for  a small  west  variation,  governed 
by  tbc  American  south  pole. 

6.  From  tbe  whole  it  appears  that  the  direction  of  the  needle 
in  the  temperate  and  frigid  zones  depends  chiefly  upon  the  coun- 
terpoise of  the  forces  of  two  magnetical  poles  of  tbe  same 
nature;  as  also  why,  under  tbe  same  meridian,  the  variation 
should  bo  in  one  place  2d|w  west,  and  in  another  30|e  east. 

6.  In  tbe  torrid  zone,  and  particularly  under  the  equinoctial, 
respect  must  be  had  to  all  the  foot  poles,  and  their  position  mast 
be  well  considered,  otherwise  it  will  not  be  easy  to  determine 
what  the  variation  shall  be,  the  nearest  pole  being  always  strong- 
est; yet  not  so  as  ix>t  to  be  counterbalanced  sometimes  by  the 
united  forces  of  two  more  remote.  Thus  in  sailing  from  St. 
Helena  by  the  isle  of  Ascension  to  the  equator,  on  tbe  north- 
west course,  the  variation  ia  very  little  easterly,  and  in  that 
whole  tract  is  unalterable;  because  tbe  South  American  polo, 
which  is  considerably  the  nearest  in  the  aforesaid  places,  re- 
quiring a great  easterly  variation,  is  counterpoised  by  the  con- 
trary attraction  of  tbc  North  American  and  tbe  Asiatic  soath 
pules ; each  whereof  singly  is,  in  these  parts,  weaker  than  the 


American  south  pole,  and  upon  the  north-west  course  the  dis- 
tance from  this  latter  is  very  Utile  varied  ; and  as  you  recede 
from  the  Asiatic  south  pole,  tbe  balance  is  still  preserved  by  an 
access  towards  tbe  North  American  pole.  In  this  case,  no 
notice  is  taken  of  the  European  north  pole,  its  meridian  being  a 
Uttle  removed  from  those  of  these  places,  and  of  itself  requiring 
tbe  sumo  variations.  And  after  tbe  same  manner  may  the 
variations  in  other  places,  under  aud  near  the  equator,  be  ac- 
counted for. 

Variation  of  the  Variation,  is  the  change  for  the  declination 
of  the  needle,  observed  at  different  times  in  the  same  place. 
This  variation  was  first  discovered  by  Mr.  Henry  Gcllibrand. 
by  comparing  tbe  observations  made  at  different  limes  near  the 
same  place  by  Mr,  Burrough.  Mr.  Gunter,  and  himself,  and  tbe 
discovery  was  soon  known  abroad  ; for  Kircber,  in  bis  treatise 
intitlcd  •*  Marne*/'  says,  that  our  countryman,  Mr.  John 
Crcaves,  had  informed  him  of  it ; and  then  gives  a letter  of  the 
famous  Mcrscnnus,  containing  a very  distinct  account  of  it. 
Indeed,  in  tho  History  of  the  itoyal  Academy  of  Sciences  at 
Paris,  it  is  said  by  M.  de  Fonlinetli,  that  the  learned  Gassendi 
himself  acknowledged  that  he  had  before  received  information 
of  Gcllibrand’s  discoveries.  This  change  is  gradual  and  univer- 
sal, and  not  accountable  for.  According  to  i>r.  Halley,  tho 
variation  of  the  variation  of  the  compass  is  supposed  to  be 
owing  to  the  difference  of  velocity  ol  the  motions  of  tbe  internal 
and  external  parts  of  the  globe.  Such  are  the  irregularities 
that  experience  has  shewn  us  in  the  variation  of  the  magnetic 
needle,  which  appear  so  considerable,  that  wo  cannot  think  it 
wholly  under  the  direction  of  one  general  and  uniform  law  ; but 
rather  conclude,  with  tire  learned  and  judicious  Dr.  G.  Knight, 
that  it  is  influenced  by  various  and  different  magnetic  attrac- 
tions, in  all  probability  occasioned  by  heterogeneous  composi- 
tions in  tbe  great  magnet,  the  earth. 

VARNISHING.  Varnish  is  a clear  limpid  fluid,  which  hard- 
ens without  losing  its  transparency.  It  is  used  by  painters, 
gilders,  $tc.  to  give  a lustre  to  tbeir  works,  and  to  preservo  and 
defend  them  from  the  air  and  moisture.  A coat  of  varnish 
ought  to  possess  tbe  following  properties : 

1.  It  must  exclude  tbe  actioo  of  the  air;  because  wood  and 
metals  are  varnished  to  defend  them  from  decay  and  rust.  2. 
It  must  resist  water;  else  the  effect  of  tbc  varnish  could  nut 
be  permanent.  3.  It  ought  not  to  alter  the  colours  it  is  intended 
to  preserve.  It  is  necessary,  therefore,  that  every  varnish 
should  be  easily  spread  over  the  surface,  without  leaving  pores 
or  cavities,  that  it  shoald  not  crack,  or  scale,  and  that  it  should 
resist  water. 

Resins  are  the  only  bodies  that  possess  these  properties ; 
they  must  therefore  form  the  basis  of  every  varnish.  For  this 
purpose  they  must  be  dissolved  as  minutely  divided  as  possi- 
ble, and  combined  so  that  the  imperfections  of  those  that  might 
be  disposed  to  scale  may  be  corrected  by  others.  Resins  may 
be  dissolved  by  three  agents  ; 1.  by  fixed  or  fat  oil ; 2.  by  vo- 
latile or  essential  oil ; 3.  by  spirit  of  wine.  Accordingly  we 
have  three  kinds  of  varnish;  fat  or  oily  varnish.  essential  tar- 
nish, and  spirit  tarnish.  And  these  agents  are  of  such  a nature 
as  either  to  dry  up  and  become  bard,  or  else  to  evaporate  and 
fly  off,  leaving  tbe  resin  fixed  behind. 

Varnishes  should  be  carefully  kept  from  dust,  and  ia  very 
clean  vessels;  they  should  be  laid  thin  and  even  with  a large 
flat  brush,  the  strokes  being  drawn  all  one  way.  A warm  room 
dors  best  for  varnishing  in,  cold  chills  the  varnish  and  prevents 
it  from  lying  even. 

Varnishes  are  polished  with  pumice-stone  and  tripoli.  The 
pumice- stone  reduced  toaGne  powder  is  put  upon  a piece  of  serge 
moistened  with  water;  and  with  this  tbe  varnished  substance  is 
robbed  equally  and  lightly.  The  tripoli,  also  reduced  to  a fine 
powder,  is  put  upon  a clean  woollen  cloth  moistened  with  olivo 
oil,  with  which  the  polishing  is  performed.  The  varaisb  is  then 
wiped  with  soft  linen,  and  when  dry.  cleaned  with  starch,  yr 
Spanish  white,  and  rubbed  with  the  palm  of  the  baud,  or  a linen 
doth. 

Fat  Oil  Varnish- — Fixed  or  fat  oil  does  not  evaporate,  nor 
become  dry  of  itself.  And  therefore  to  make  it  dry  it  is  boiled 
with  metallic  oxydes.  Litharge  is  generally  used  for  this  pur- 
pose. Oil  so  prepared  is  called  drying -ml.  But  to  accelerate 
the  drying  of  oil-varnish,  we  add  oil  of  turpentine. 
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Gum-copal  and  amber  are  the  substances  chiefly  employed 
in  oil  varnishes;  the  copal  is  white,  and  used  for  varnishing 
light,  the  amber  for  dark  colours.  Before  mixing  them  with 
the  oil,  it  is  best  to  dissolve  them ; because  they  are  then  in  less 
danger  of  being  scorched,  the  varnish  is  .also  more  beautiful. 
They  should  be  melted  io  an  iron  pot ; they  are  in  a proper 
state  for  receiving  the  oil  when  they  offer  no  resistance  to  the 
iron  spatula,  and  run  off  from  it  drop  by  drop. 

To  make  oil  varnish,  pour,  by  little  and  little,  six  or  eight 
ounces  of  drying  oil  among  sixteen  ounces  of  melted  copal  or 
amber,  constantly  stirring  the  ingredients  with  the  spatula. 
When  the  oil  is  well  mixed  with  the  copal  or  amber,  take  it  off 
the  fire;  and  when  nearly  cool,  put  in  sixteen  ounces  of  the 
essence  of  Venice  tnrpeotinc.  The  varnish  should  be  passed 
through  a linen  cloth.  Oil  varnishes  become  thick  by  keeping; 
when  they  are  to  be  used,  it  is  only  accessary  to  pour  in  a little 
Venice  turpentine,  and  pat  them  a short  time  on  the  fire.  Less 
turpentine  is  necessary  in  summer  thsn  winter  ; too  much  oil 
hinders  the  varnish  from  drying ; when  too  little  is  used,  it 
cracks  and  does  not  spread  properly. 

To  make  ike  best  While  Herd  VantuA. — Rectified  spirits  of 
wine,  2 galls. ; gum  ancine,  4 os. ; gum  mastich,  1 lb. ; gum  san- 
riarach,  5 lbs.  Put  these  into  a clean  can  or  bottle  to  dissolve, 
in  a warm  place,  frequently  shaking  it;  when  the  gum  is  dis- 
solved. strain  it  through  a lawn  sieve,  and  it  is  then  fit  to  use. 

Black  Varnish  for  Coaches  and  Iron  Worh . — This  varnish  is 
composed  of  aaphaltum,  resin,  and  amber,  melted  separately, 
and  afterwards  mixed,  the  oil  is  then  added,  and  afterwards 
the  turpentine,  as  directed  above.  The  proportions  are,  twelve 
ounces  of  amber,  two  of  resin,  two  of  asphaltum,  six  of  oil,  and 
twelve  of  turpentine, 

A Varnish  for  rendering  Silk  Impenetrable  to  Water  and  Air. — 
To  render  linseed-oil  drying,  boil  it  with  two  ounces  of  sugar  of 
lead,  and  three  ounces  of  litharge,  for  every  pint  of  oil,  till  the 
oil  bas  dissolved  them ; then  put  a pound  of  bird-lime,  and  half 
a pint  of  the  drying  oil,  into  an  iron  or  copper  pot  holding 
about  a gallon,  and  let  it  boil  gently  over  a slow  charcoal  fire, 
till  the  birdlime  ceases  to  crackle  ; then  pour  upon  it  two  pints 
and  a half  of  drying  oil.  and  boil  it  for  about  an  hour  longer, 
stirring  it  often  with  ao  iron  or  wooden  spatula.  As  in  boiling 
the  varnish  swells  much,  the  pot  should  be  removed  from  the 
fire,  and  replaced  when  the  varnish  subsides.  While  it  is  boil- 
ing it  should  be  occasionally  examined,  to  determine  whether 
it  has  boiled  enoogh.  For  this  purpose  take  some  of  it  upon 
the  blade  of  a largo  knife,  and  after  rubbing  the  blade  of  an- 
other knife  upon  it,  separate  the  knives  ; and  when  on  their  se- 
paration the  varnish  forms  threads  between  tbe  two  knives,  it 
has  boiled  enough,  and  should  be  removed  from  the  fire.  When 
it  is  almost  cold,  add  about  an  equal  quantity  of  spirits  of  tur- 
pentine ; mix  both  well  together,  and  let  tbe  mass  rest  till  the 
next  day ; then  having  warmed  it  a little,  strain  and  bottle  it. 
If  it  is  too  thick,  add  spirits  of  turpentine.  This  varnish  should 
be  laid  upon  the  stuff  when  perfectly  dry,  in  a lukewarm  state ; 
a thin  coat  of  it  upon  one  tide,  and  about  twelve  hours  after 
two  other  coats  should  be  laid  on,  one  on  each  side ; and  in 
twenty-four  hours  the  silk  may  be  used. 

Blanchard's  Air  Balloon  Varnish.— Dissolve  clastic  gum 
(Indian-rubbcr.)  cut  small,  in  five  times  its  weight  of  spirits  of 
turpentine,  by  keeping  them  some  days  together;  then  boil  one 
ounce  of  this  solution  in  eight  ounces  of  drying  linseed-oil  for  a 
few  minotes,  and  straio  it : uso  it  warm. 

Essential  Oil  Varnish. — The  essential  varnishes  consist  of  a 
solution  of  resin  in  oil  of  tnrpentine.  This  varnish  being 
applied,  the  turpentine  evaporates,  leaving  the  resin  behind. 
They  are  commonly  used  for  pictures. 

To  dissolve  Cum  Copal  in  Oil  of  Turpentine.— Tbe  uuantUy  to 
be  dissolved  should  be  put  into  a glass  vessel  capable  of  con- 
taining at  least  four  times  that  quantity,  and  it  shonld  be  high 
in  proportion  to  its  breadth.  Reduce  two  ounces  of  copal,  to 
small  pieces,  put  them  into  a proper  vessel.  Mix  a pint  of 
oil  of  turpentine  with  one-eighth  its  quantity  of  spirit  of  sal 
ammoniac;  shake  them  well  together ; put  them  to  tbe  copal, 
cork  the  glass,  and  tie  it  over  with  a siring  of  wire,  making  a 
small  hole  through  the  cork.  Set  the  glass  in  a sand  heat  so 
regulated  as  to  make  the  contents  boil  as  quickly  as  possible, 
bat  so  gently,  that  tho  air-bubbles  may  be  counted  as  they  rise 


from  the  bottom,  Tbe  same  heat  must  be  kept  up  till  the  solu- 
tion is  complete.  It  requires  accurate  attention  to  succeed  in 
this  operation.  After  the  spirits  are  mixed  they  should  be  put 
to  the  copal,  and  the  necessary  degree  of  heat  given  as  soon  as 
possible.  It  should  likewise  be  kept  up  with  the  utmost  regu- 
larity. If  the  beat  abates,  or  the  spirits  boil  quicker  than  is 
necessary,  the  solution  will  immediately  stop,  and  with  tbe 
same  materials  will  afterwards  be  in  vain  to  proceed:  but  if 
properly  managed,  the  sal  ammoniac  spirit  will  gradually  de- 
scend from  tbe  mixture,  and  attack  the  copal,  which  will  swell 
and  dissolve,  except  a very  small  quantity  that  will  remain 
undissolved.  Tbe  vessel  should  not  be  opened  till  some  time 
after  it  bas  cooled,  as  it  has  happened  that  on  uncorking  tbe 
vessel  when  it  was  not  warm  enough  to  affect  the  band,  that  the 
contents  have  been  blown  against  the  ceiling.  The  spirit  of 
turpentine  should  be  of  the  best  quality,  had  from  Apothecaries’ 
Hall.  This  varnish,  though  a rich  deep  colour  io  the  bottle, 
gives  no  colour  to  the  pictures  it  is  laid  oo.  If  left  in  tbe  damp  it 
remains  tacky  a long  time ; but  iu  a warm  room,  or  the  sun,  it 
dries  ns  other  turpentine  varnishes. 

Spirit  Varnishes. — When  resins  are  dissolved  in  alcohol, (spirits 
of  wine,)  tbe  varnish  dries  speedily,  but  cracks.  This  fault  is 
corrected  by  adding  a small  quantity  of  oil  of  turpentine,  which 
renders  it  brighter  and  less  brittle  when  dry. 

To  dissolve  Cum  Copal  rn  Spirits  of  Wine . — Dissolve  half  an 
ounce  of  camphor  in  a pint  of  alcohol,  put  it  into  a circulating 
glass,  add  four  ounces  of  copal  in  small  pieces  ; set  it  in  a sand 
heat,  so  regulated  that  tbe  air-bubbles  may  be  counted  as  they  rise 
from  the  bottom ; and  continue  the  same  beat  till  the  solution 
is  completed.  Camphor  acts  more  powerfully  upon  copal  than 
any  other  substance.  If  copal  finely  powdered  be  rubbed  with 
a small  quantity  of  dry  camphor  in  the  mortar,  the  whole 
becomes  in  a few  minutes  a tough  coherent  mass.  The  most 
economical  method  is  to  set  the  vessel  which  contains  tho  solu- 
tion by  for  a few  days ; and  when  perfectly  settled,  pour  off 
the  clear  varnish,  and  leave  the  residuum  for  a future  operation. 
This  is  a very  bright  solution  of  copal,  and  an  excellent  varnish 
for  pictures,  besides  being  an  improvement  in  fine  japan  works, 
as  the  stoves  used  in  drying  those  articles  may  drive  off  the 
camphor  cotirely.  and  leave  the  copal  pure  and  colourless  upon 
the  work.  Copal  dissolves  in  spirits  of  turpentine,  by  the  addi- 
tion of  camphor,  with  the  same  facility,  but  not  in  tbe  same 
quantity,  as  in  alkobol. 

A Vanish  for  Wainscot,  Cane  Chairs , Arc, — Dissolve  in  a quart 
of  spirits  of  wine,  eight  ounces  of  gum-sandarach,  two  ounces 
of  seed-lac,  and  four  ounces  of  resin  ; then  add  six  ounces  of 
Venice- turpentine.  If  the  varnish  is  to  produce  a red  colour, 
more  of  tbe  lae  and  less  of  tbe  sandaracb  should  be  used,  and  a 
little  dragon’s  blood  should  be  added.  This  varoish  is  very 
strong. 

A Varnish  for  Toilet  Boxes,  Cases,  Fans , At. — Dissolve  two 
ounees  ofgum-mastich,  and  eight  ounces  of  gum  sandaracb,  in 
a quart  of  alcohol ; then  add  four  ounces  of  Venice  turpentine. 

A Varnish  for  Violins,  and  other  Musical  Instruments. — Put 
four  ounces  of  gum  sandaracb,  two  ounces  of  lac,  one  ounce  of 
gum-elcmi,  into  a quart  of  alcohol,  and  hang  them  over  a slow 
fire  till  they  are  dissolved  ; then  add  two  ounces  of  turpentine. 

VcraifA  for  employing  Vermilion  for  Painting  Equipages. — la 
a quart  or  alcohol  dissolve  six  ounces  of  gum  sandaracb,  three 
ounces  of  gum  lac,  and  four  ounces  of  resin ; add  six  ounces 
of  the  cheapest  kind  of  turpentine  afterwards:  mix  it  with  a 
proper  auantity  of  vermilion  when  used. 

Seed  Lae  Varnish. — Put  one  quart  of  spirits  of  wine  in  a wide- 
mouthed  bottle,  add  eight  ounces  of  seed. lac,  clear  and  free  from 
dirt ; let  it  stand  two  days  or  longer  in  a warm  place,  shaking 
it  often.  Strain  it  through  a flannel  into  another  bottle,  and  it 
will  be  fit  for  use. 

Shell-Lac  Varnish.— Take  one  quart  of  spirits  of  wine,  eight 
ounces  of  thin  transparent  shell  lac,  which  ifmelled  in  the  flame 
of  a candle,  will  draw  out  in  Gneloog  hair  ; mix  and  shake  these 
together,  and  let  them  stand  in  a warm  place  for  two  days,  and 
it  will  be  ready  for  use.  This  varnish  is  softer  than  that  made 
from  seed-lac,  and  not  so  useful,  but  may  be  mixed  with  it  fur 
varnishing  wood,  ficc. 

White  Varnish  for  Clock  Faces , At. — Take  of  highly  rectified 
spirits  of  wine  one  pint,  which  divide  into  four  parts  , tbeomixoce 
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part  with  half  an  ounce  of  gum-mastich  in  a phial,  one  part  of 
spirits,  and  half  an  ounce  of  gmn-sandararh  in  another  phial, 
one  part  ofspirits.and  half  an  ounce  of  the  whitest  parts  of  gura- 
benjamin.  Then  mix  and  temper  them  to  your  mind,  and  it 
may  not  bo  amiss  to  add  a little  bit  of  white  resin,  ochre,  Venice 
turpentine,  in  the  mastich  bottle,  to  give  a gloss.  If  jour  varnish 
be  strong  and  thick,  add  spirits  of  wine  only  ; if  hard,  some  dis- 
solved mastich;  if  soft,  some  sandarach  of  benjamin.  When 
you  have  brought  it  to  a proper  temper,  warm  the  silvered  plate 
before  the  fire  (if  a clock  face,  taking  care  not  to  melt  the  w ax,) 
and  with  a flat  camel’s  hair  pencil  stroke  it  all  over  until  no 
white  streaks  appear,  and  this  will  preserve  silvering  many 
years. 

VASE.  See  Urn*. 

VAULT,  in  Architecture,  an  ached  roof,  so  contrived  that 
the  stones  which  form  it  sustain  each  other.  Vaults  are,  on 
many  occasions,  to  bo  preferred  to  soffits  or  ceilings,  as  they 
give  a greater  height  and  elevation,  and  are  besides  more  firm 
and  durable. 

VAULTING,  in  the  article  Gymnastics,  page  430,  we  refer, 
red  to  the  word  Vaulting  for  this  branch  of  those  phjsical  ex- 
ercises.—By  means  of  a very  simple  instrument  a great  number 
of  our  most  useful  exercises  in  vaulting  may  be  executed.  The 
figures  6 and  7 of  the  plate  Gymnastic  Exercises  can  be  em- 
ployed to  perform  all  the  exploits  of  the  pole.  The  vaulting 
beam  i k,  fixed  between  the  two  standards  c rf,  renders  it  tit 
for  performing  on  it  all  the  elementary  exercises  of  vaulting.  A 
board  with  Hie  edges  rounded,  placed  in  the  same  direction, 
between  the  standards,  may  serve  lo  accustom  young  people  to 
walk  on  narrow  objects,  fixed  at  several  elevations.  The  same 
board,  ns  in  e f,  fig.  7.  fixed  like  the  pole,  can  be  employed  with 
advantage  to  accustom  them  to  raise  the  body  as  high  as  possi- 
ble. supported  only  by  the  last  phalanges  of  the  fingers.  A rope 
with  a small  sack  filled  with  sand  at  each  cud.  two  little  iron 
spikes  to  support  and  make  it  easily  moveable  upwards  and 
downwards,  presents  the  most  useful  and  least  dangerous  instru- 
ment to  exercise  boys  in  every  kind  of  jumping. — Those  who 
have  but  a small  room,  in  order  to  exercise  the  arms,  may  fix 
in  one  of  the  corners,  at  six  or  eight  feet  from  the  ground,  and 
from  one  wall  to  the  other,  a strong  pole,  eight  feet  long  aod 
three  inches  thick,  on  which  the  following  exercises  can  be  per- 
formed, which  are  the  most  useful  iu  increasing  prodigiously  the 
strength  of  the  upper  limbs. 

Hanging  kg  batk  Anns,  Figure  7,  No.  1 and  4 — Here  the  two 
arms  ought  to  support  for  several  minutes  the  whole  weight  of 
the  body,  by  which  they  will  be  stretched  while  all  the  other 
parts  of  the  body  hang  loose.  This  cannot  be  done  by  children 
of  a weak  constitution,  for  it  is  necessary  that  they  should  raise 
their  knees,  and  for  safety,  some  oue  should  remain  near  them 
to  prevent  their  falling.  In  descending,  let  both  bands  go  at 
once,  and  light  on  both  points  of  the  feet,  the  knees  bent  as  a 
bird  alights,  and  the  upper  part  of  llio  body  inclined  forwards. 

Hanging  altcrnatefg  on  one  Hand  and  Foot,  No.  3. 

Hanging  on  both  Hands , the  Rails  turned  inside.  No.  1 and  4. 

Hanging  on  both  Arms  outside,  like  No.  5. — In  this  position 
communicate  to  the  body  a swinging  movement  backwards  and 
forwards  ; aod  after  balancing  a moment  jump  backwards,  let  go 
both  hands  at  once,  and  come  down  on  the  points  of  the  feet. 

Sliding  Sidewags.— This  consists  in  bringing  the  body  from 
one  end  of  the  pole  to  the  other,  by  moving  upon  it  one  hand 
after  another  in  an  oblique  direction.  Children  of  a weak  con- 
stitution ought,  during  this  action,  to  be  a little  sustained  in  the 
loins  ; and  it  is  necessary  to  oblige  them,  during  the  exercise, 
to  raise  their  knees  as  high  as  possible,  and  to  move  them  in 
concert  with  the  arms. 

Hand  over  Hand. — Fixed  on  the  pole,  as  is  represented  in 
No.  4,  move  forwards  and  backwards,  passing  one  hand  over 
the  other,  carefully  observing  in  the  beginning  to  fix  the  hands 
not  too  far  from  one  another. 

Advancing  bg  Jumps, — Or  moving  both  hands  at  once  from 
one  place  to  another  ; at  first  forwards  from  one  cud  of  the 
pole  to  the  other,  and  after  that  the  same  exercise  in  a contrary 
direction. 

Hanging  on  the  Elbows  backwards,  and  Balancing. — In  this 
movement  it  is  necessary  in  jumping  down,  to  let  go  both  arms 
at  once,  in  the  very  moment  the  feet  are  moving  backwards. 
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Changing  both  Hands  at  once, — Is  to  take  several  times  alter- 
nately the  position  as  figs.  1 and  4,  without  coming  on  the  ground. 

Right  about  Face, — Is  one  of  the  most  difficult  of  these  cx- 
crciscs;  it  ought  therefore  to  be  made  very  gently.  Fixed  as 
in  No.  4,  after  having  raised  the  body  as  high  as  possible,  let 
go  both  bands  at  once,  bring  them  on  the  pole  in  ao  opposite 
direction,  as  you  were  before.  By  this  movement  the  body  has 
made  right  about  face. 

To  fara  over.  No.  6. — The  hands  fixed  as  before ; after  a 
strong  movement  of  impulse,  bring  your  legs  upwards  and  lie 
npon  the  pole  with  the  girdle,  or  if  you  can  well  support  your- 
self without  loosening  your  hands,  turn  round  the  pole  and 
come  on  your  feet. 

This  is  the  genuine  Salto  mortalc,  fixed  by  the  hands  or  feet 
over-head.  The  same  exercise  can  be  done  having  the  hands 
fixed  as  in  number  5 and  6. 

To  Slide  down . — Sitting  in  the  middle  of  the  pole,  both  hands 
fixed  on  one  side  of  the  body,  to  the  right  for  example.  The 
right  hand  near  the  right  hip.  the  nail  turned  to  the  face,  the 
hands  atrongly  fixed.  From  this  position  slide  gently  forward, 
and  you  will  hang  on  both  arms  ; after  having  turned  over,  come 
up  again,  sit  upon  ihe  poles  as  before,  and  repeat  the  exercise 
several  times  on  both  sides  without  coming  on  the  ground. 

Leaping. — In  general,  of  all  the  leaps,  the  most  sure,  useful, 
and  agreeable,  is  the  vaulting  in  a straight  direction,  and  is 
that  which  we  can  employ  on  a great  many  occasions.  A man 
who  has  acquired  the  facility  to  perform  it  well,  may  easily 
jump  over  objects  of  his  own  height,  and  even  more,  without 
any  danger  whatever. 

The  first  exercises  which  we  ought  to  make  in  order  to  sup- 
ple all  the  joints,  arc  in  general,  the  most  useful  and  profitable 
for  every  kind  of  jump. 

In  raising  the  knees  and  supporting  the  body  in  equilibrium 
upon  the  hands,  bring  the  legs  several  times  up  and  down  with- 
out touching  the  beam  with  any  other  part  of  the  body.  After  hav- 
ing practised  this  exercise  a little  time,  it  will  be  very  easy  for  any 
body  to  stand  on  the  beam,  since,  to  rise  up  from  the  first  po- 
sition, there  is  nothing  else  to  be  done  than  to  bend  the  body  a 
little  forwards,  bring  the  heel  of  the  right  foot  before  the  ancle 
of  the  left,  and  rise  up  gently.  To  come  down,  the  knees  bent 
gradually,  the  bands  come  on  the  beam,  and  as  soon  as  the 
weight  of  the  body  lies  upon  them,  the  feet  leave  their  place, 
and  take  their  first  position. 

Jn  Walking  forwards, — From  the  first  position,  bring  one 
hand  forwards  by  sliding  it  close  to  the  other,  till  the  last  arti- 
culation of  the  thumb  of  the  moving  hand  comes  in  the  direction 
of  the  nail  of  the  other,  and  then  continue  on  the  same  way 
till  you  can  perform  it  with  case,  always  observing  an  equal 
distance  in  your  steps. 

In  Walking  backwards, — The  same  exercise,  moving  back- 
wards, though  mncb  more  difficult  than  the  preceding,  may  bo 
executed  very  soon  by  those  who  have  well  observed  the  rules 
of  the  former.  Here,  while  the  hands  arc  moving  backward, 
the  upper  part  of  the  body  is  kept  forward. 

Jumping  between.—To  perform  this  exercise  easily,  place  the 
beam  the  height  of  the  middle  of  the  thigh  ; put  both  hands 
upon  it,  and  by  giving  a little  impulse  upwards,  brings  both  feet 
at  once,  close  between  the  hands,  without  moving  them  from 
their  place,  and  continue  the  same  exercise  until  it  can  be  done 
easily.  Having  acquired  some  dexterity  in  this,  try,  by  jump- 
ing iu  the  same  manner,  to  pass  one  leg  through  the  hands,  and 
return  without  touching  the  beam  with  it.  In  passing  the  leg 
throngh,  the  body  is  kept  backward,  and  in  bringing  it  bark,  it 
is  bent  forward.  Do  the  same  with  both  legs  together,  observ- 
ing the  same  rules. 

Jumping  through. — Here  It  is  necessary  to  have  some  one  to 
stand  by  to  assist;  and  in  the  beginning  this  exercise  ought  to 
be  made  with  very  great  precision.  The  preceding  exercises  hav- 
ing been  well  made,  it  will  be  very  easy  to  jump  through  the  bands, 
because  there  is  nothing  else  to  be  observed  thao  to  push  the 
body  forwards  and  let  both  hands  go  at  once  after  the  legs  are 
passed  through  the  hands  in  a straight  direction. 

Jumping  over. — This  manner  of  jumping  is  very  agreeable 
and  sure,  because  in  the  action  we  have  always  the  power  to 
direct  the  body  with  the  greatest  ease  in  whatever  direction 
we  please.  Placed  before  the  beam,  w hich  is  at  first  as  high  as 
12  E 
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the  bipfl,  lay  both  band*  upon  it,  then  bending  down  raise  the 
body  at  once  with  all  your  strength  over  the  beam.  In  jump- 
ing to  the  right,  the  left  foot  passe*  between  both  hands,  the 
right  hand  lets  go,  and  the  left  guides  the  body  in  its  fall.  In 
jumping  to  the  left,  the  right  foot  passe*  between  both  hands. 

In  whatever  direction  this  jump  be  made,  you  ought  not  only 
to  be  matter  of  your  equilibrium,  but  must  also  be  able  to  point 
out,  before  jumping,  the  place  where  you  intend  to  fall,  observ- 
ing at  the  same  time  to  come  on  the  ground  on  both  feet,  the 
knees  projected  forward,  the  bauds  ready  to  neutralize  the 
fall  if  necessary. 

Parallel  Ban. — The  instrument*  employed  to  perform  the  ex- 
ercises here  described,  are  two  pieces  of  wood  from  six  to  eight 
feet  in  length,  and  four  inches  square,  the  edges  rounded.  For 
grown  men  they  are  fixed  at  two  feet  distance  from  one  an- 
other, and  for  children,  at  eighteen  inches,  supported  by  two 
round  standards  firmly  fixed  in  the  ground,  and  from  three  to 
four  feet  high,  according  to  the  stature  of  the  boys. 

It  is  necessary  that  during  the  exercises  the  instructor 
should  always  remain  near  the  boy  who  is  exercising,  on  pur- 
pose to  assist  him  if  he  should  make  a false  movement. 

Balancing,  No.  1. — Being  placed  in  the  middle  of  (he  bars, 
and  between  both,  put  your  hands  right  and  left  on  each  bar  on 
the  same  line.  After  a little  jump  upwards,  preserve  your  equi- 
librium on  both  wrists,  the  legs  close,  and  in  that  position  which 
we  call  the  first : then  communicate  to  your  body  a gentle  move- 
ment of  balancing  from  behind,  forwards,  and  continue  so  se- 
\eral  times.  In  the  beginning,  it  is  necessary  to  observe,  not 
to  bring  the  feet  too  high  to  make  this  exercise  with  precision, 
and  without  making  any  movement  with  the  arms ; the  body 
moving  as  it  were  upon  a pivot. 

To  tiring  both  legs  over. — From  the  first  position,  after  a little 
movement  of  balancing,  bring  both  legs  close  and  at  once,  over 
one  of  the  bars  forward*  without  touching  it,  or  moving  your 
hands  from  ibeir  place.  The  same  ought  to  be  made  backwards 
right  and  left. 

Crossing. — After  having  made  several  times  the  preceding 
exercises,  and  got  some  readiness  in  them,  you  can  try  this: 
having  both  legs  on  the  right  (w  here  the  right  hand  lies)  bring 
them  in  at  once  upon  the  left  backwards,  after  that  between, 
then  over  the  loft  forwards,  from  thence  over  the  right  back- 
wards, and  continue  ou  in  the  same  manner  from  right  back- 
wards to  the  left  forwards,  between,  over  the  right  forwards, 
and  over  the  left  backwards. 

Doubling. — Having  both  legs  over  the  left  bar,  forwards, 
bring  them  close,  and  without  falling  between,  or  touching  the 
bars,  place  them  over  the  right  forwards,  then  over  the  left,  and 
continue  so  for  some  time.  The  same  exercise,  behind,  is 
much  more  difficult,  but  by  practice  you  may  acquire  readiness 
in  this  as  well  as  in  the  former.  Observe  to  bring  the  body 
forwards  at  the  same  time  that  you  bring  your  legs  over  both 
bars. 

To  Jump  out. — After  having  communicated  to  the  body  a 
movement  of  balance,  the  moment  in  which  the  leg*  are  raised 
over  the  bars,  jump  backwards  over  the  right,  without  touching 
it  with  the  feet  or  waist ; then  perform  the  same  jump  forwards. 
By  the  vaulting  jump  you  may  easily  come  between  the  bars, 
and  also  bring  your  body  over  both,  without  touching  them 
otherwise  than  with  your  hands. 

To  rise  up.  fixed  by  the  legs. — Silling  upon  one  of  the  bars, 
place  the  upper  part  of  your  fret  under  the  lower  part  of  the 
other  bar,  and  slide  backwards  upon  your  thighs  till  you  come  to 
bang  in  the  joints  of  your  kuecs.  In  this  position  the  points  of 
your  feel,  and  the  upper  part  of  your  calves,  are  the  ouly  part 
of  the  body  which  touch  the  bars.  Also  fixed,  bring  the  upper 
part  of  your  body  gently  down  and  backwards,  laying  your 
hands  crossed  upon  the  chest,  and  holding  the  head  upright, 
then  raise  up  your  trunk  several  limes.  At  the  beginning  make 
this  exercise  no  more  than  five  or  six  limes  without  rest.  When 
once  accustomed  to  it,  you  may  perform  it  forty  or  fifty  times 
without  any  ill  couscquence  attending  it. 

Moving  upon  the  Hands  forwards  and  backwards. — To  perform 
this  exercise  cither  forwards  or  backwards,  it  is  necessary  to 
make  but  little  movement  in  sliding  your  bands  upon  the  bar, 
bolding  the  body  upright.  No.  1. 

Advancing  by  Leapt. — From  the  first  position,  after  Laving 


communicated  to  the  body  an  impulsion  forwards,  lift  both 
bands  at  once,  and  briag  them  forwards  upon  the  bars,  keeping 
them  always  in  the  same  line.  To  execute  this  exercise  back- 
wards, it  is  necessary  to  keep  the  upper  part  of  the  body  as 
much  forwards  as  possible. 

To  rise . and  sink  down.  No.  2. — In  equilibrium  in  the  middle 
of  the  bars,  place  the  legs  backwards,  the  heels  close  to  the 
upper  part  of  the  thigh.  From  this  position  come  gently  down 
till  the  elbows  rest  upon  the  bars  ; then  rise  up  gently  without 
any  impulse,  or  touching  the  ground  with  your  feet.  This  ought 
to  be  repeated  several  times  without  resting.  As  soon  as  you 
can  perform  this  easily,  in  rising  up  try  to  bring  tho  knees  as 
high  ns  possible  in  the  direction  of  the  face. 

To  touch  the  ground  with  the  knees. — In  this  exercise  the  legs 
are  folded  backwards,  and  the  same  movements  are  made  as 
in  the  former,  by  going  gently  down  between  the  bars,  till  the 
knees  touch  the  ground,  moving  up  and  dow  n several  times. 

VECTOR,  iu  Astronomy,  a line  supposed  lo  be  drawn  from 
any  planet  moving  round  a centre,  or  the  focus  of  an  ellipsis,  to 
that  centre  or  focus. 

To  VEER  and  Haul,  to  pull  a rope  tight  by  drawing  it  in 
and  slackening  it  alternately  till  the  body  to  which  it  is  applied 
acquires  an  additional  motion  like  the  increased  vibralioos  of  a 
pendulum,  so  that  the  rope  is  strained  to  a greater  tension  with 
more  facility  and  despatch  ; this  method  is  particularly  used  in 
hauling  the  bowlines.  The  wind  is  said  to  veer  and  haul  when 
it  altera  its  direction,  and  becomes  more  or  less  fair.  Thus 
it  is  said  to  veer  aft,  and  haul  forward. 

VEERING  is  the  operation  by  w liich  a ship,  in  changing  her 
coarse  from  one  board  to  the  other,  turns  her  stern  to  wind- 
ward. See  the  article  Ware. 

VEIN,  among  Miners,  is  that  space  which  is  bounded  with 
wougbs.  and  contnius  ore,  spar,  canck,  clay,  chirl,  croil,  brow- 
ben,  pilcher-chirt,  cur,  which  the  philosophers  call  the  mother 
of  metuls,  nnd  sometimes  soil  of  all  colours.  When  it  bears 
ore.  it  is  called  a quick  vein  ; when  no  ore,  a dead  vein. 

VELVET,  a rich  kind  of  stuff,  all  silk,  covered  on  the  outside 
with  a close,  short,  tine,  soft  shag,  the  other  side  beiog  a very 
strong  close  tissue. 

VENEERING,  Vaneerino,  or  Fineering,  a kind  of  marque- 
try or  inlaying,  whereby  several  thin  slices  or  leaves  of  fine 
woods,  of  different  kinds,  are  applied  aud  fastened  ou  a ground 
of  some  common  wood.  There  are  two  kinds  of  inlaying.  the 
one  which  is  the  most  common  and  more  ordinary,  goes  no 
farther  than  the  making  of  compartments  of  different  woods  ; 
the  other  requires  much  more  art,  in  representing  flowers, 
birds,  and  similar  figures.  The  first  kind  is  properly  called 
veneering,  the  latter  is  more  properly  called  marquetry.  The 
wood  used  in  veneering  is  first  sawed  out  into  slices  or  leaves 
about  a line  in  thickness;  Lo.  the  twelfth  part  of  an  inch.  Iu 
order  to  saw  them,  the  blocks  or  planks  are  placed  upright,  in 
a kind  of  sawing  press.  These  slices  are  afterwards  cut  into 
narrow  slips,  and  fashioned  divers  ways,  according  to  the 
design  proposed ; then  the  joints  haviug  been  exactly  and 
nicely  adjusted,  and  the  pieces  brought  down  to  their  proper 
thickness  with  several  planes  for  the  purpose,  they  are  glued 
down  on  a ground  or  block  with  good  strong  English  glue. 
The  pieces  being  thus  jointed  and  glued,  the  work,  if  small,  is 
pat  in  a press;  if  large,  it  is  laid  on  a bench,  covered  with  a 
hoard,  and  pressed  down  with  poles  or  pieces  of  wood,  one  end 
of  which  reaches  to  the  ceiling  of  the  room,  and  the  other  boars 
on  the  board.  When  the  glue  is  thoroughly  dry,  it  is  taken  out 
of  the  press  and  finishetl,  first  with  little  planes,  then  witli 
scrapers,  sonic  of  which  resemble  rasps,  which  take  off  the 
dents,  &c.  left  by  the  planes.  After  it  has  been  sufficiently 
scraped,  they  polish  it  with  the  skin  of  a dog-fish,  wax,  and  a 
brush,  or  polisher  of  shave-grass  ; which  is  the  last  operation. 

VENOM.  Sre  Poison. 

VENTILATION,  comprises  the  various  modes  by  which 
impure  air  is  removed  or  renovated  by  introducing  a current 
of  pure  atmospheric  air. 

VENTILATOR,  a machine  by  which  the  noxious  air  of  any 
close  place,  as  a hospital,  gaol,  ship,  chamber,  Lc.  may  be 
changed  for  fresh  air. 

VENTRILOQUISM,  an  art  by  which  certain  persons  can  so 
modify  their  voice  ns  to  make  it  appear  lu  the  audience  to 
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proceed  from  any  distance,  and  in  any  direction.  It  appears 
that  ventriloquism  ia  the  art  of  mimicry,  an  imitation  ap- 
plied to  sounds  of  every  description,  and  attended  with  cir- 
cumstances which  produce  an  entertaining  deception,  and  lead 
the  hearers  to  imagine  that  the  voice  proceeds  from  different 
situations.  When  distant,  and  consequently  lower  voices  are 
to  be  imitated,  the  articulation  may  be  given  with  sufficient 
distinctness,  without  moving  the  lips,  or  altering  the  counte- 
nance. It  was  by  a supposed  supernatural  voice  of  this  kind, 
from  a ventriloquist,  that  the  famous  musical  small-coal  man, 
Thomas  Britton,  received  a warning  of  his  death,  which  so 
greatly  affected  him  that  he  did  not  survive  the  affright. 

VENUE,  the  neighbourhood  from  whence  juries  are  to  be 
summoned  for  trial  of  causes.  In  loeal  actions,  as  of  trespass 
and  ejectment,  the  venue  is  to  be  from  the  neighbourhood  of  the 
place  where  the  lands  in  question  lie;  and  in  all  real  actions 
the  venue  must  be  laid  in  the  county  where  the  property  is  for 
which  the  action  is  brought. 

VENUS,  in  Astronomy,  one  of  the  inferior  planets,  revolving 
round  the  sun  in  an  orbit  between  that  of  Mercury  and  the 
Barth, 

VEPRBCULyB,  diminutive  from  vepres,  “ a briar  or  bram- 
ble,” the  name  of  the  thirty-first  order  in  Linnaeus's  Fragments 
of  a Natural  Method. 

VERB,  in  Grammar,  a word  serviog  to  express  what  we 
affirm  of  any  subject,  or  attribute  to  it. 

VERDICT,  the  answer  of  a jury  made  upon  any  canse,  civil 
or  criminal,  committed  by  the  court  to  tbeir  examination ; and 
this  is  two-fold,  general  or  special.  A general  verdiot  is  that 
which  is  given  or  brought  into  the  court  in  like  general  terms 
to  the  general  issue ; as,  guilty  or  not  guilty  generally.  A spe- 
cial verdict  is,  when  they  say  at  large  that  soch  a thing  they 
find  to  be  done  by  the  defendant  or  tenant  so  declaring  the 
course  of  the  fact,  as  in  their  opinion  it  is  proved  ; and  as  to 
the  law  upon  the  fact,  they  pray  the  judgment  of  the  court; 
and  this  special  verdict,  if  it  contain  any  ample  declaration  of 
the  cause  from  the  beginning  to  the  end,  is  also  called  a verdict 
at  large.  A special  verdict  is  usually  found  where  there  is  any 
difficulty  or  doubt  respecting  the  laws,  when  the  jury  state  the 
facts  as  proved,  and  pray  the  advice  of  the  court  thereon.  A 
less  expensive  and  more  speedy  mode,  however,  is,  to  find  a 
verdict  generally  for  the  plaintiff,  subject,  nevertheless,  to  the 
opinion  of  the  judge,  or  the  conrt  above,  or  a special  caso 
drawn  up  and  settled  by  counsel  on  both  sides. 

VERDIGRIS,  is  an  acetate  of  copper,  useful  in  the  arts  as  a 
pigment. 

VERGERS,  certain  officers  of  the  courts  of  King's  Bench  and 
Common  Pleas,  whose  business  it  is  to  carry  white  wands 
before  the  judges.  There  are  also  vergers  of  cathedrals,  who 
carry  a rod,  tipped  with  silver,  before  the  bishop,  dean,  &c. 

VERJUICE,  a liquor  obtained  from  grapes  or  apples  unfit 
for  wine  or  cider ; or  from  sweet  ones  whilst  yet  acid  and 
unripe. 

VERMES,  in  Natural  History,  the  last  class  of  the  animal 
kingdom,  according  to  the  Lineman  system.  The  animals  in 
this  class  arc  not  merely  those  commonly  known  by  the  name 
of  worms,  but  likewise  those  which  have  the  general  character 
of  being  " slow  in  motion,  of  a soft  substance,  extremely  tena- 
cious of  life,  capable  of  reproducing  such  parts  of  their  body 
as  may  have  been  taken  away  or  destroyed,  and  inhabiting 
moist  places."  There  are  five  orders  in  this  class,  vir.  the 
infusoria.  intrstina,  inollusca,  tcstacca.  zoophyta. 

VERMICELLI,  a composition  of  flour,  cheese,  yolks  of 
eggs,  sugar,  and  saffron,  reduced  to  a paste,  and  formed  into 
oug  slender  pieces  like  worms,  by  forcing  it  with  a piston 
through  a number  of  little  holes. 

VERMIN,  a collective  term  which  includes  the  various  sorts 
of  small  animals  that  are  injurious  to  the  corn,  fruit,  and  other 
produce  of  the  farmer. 

V EK  N I EH,  a scale  adapted  for  the  gradation  of  mathematical 
instruments. 

VERSE.  See  Poetry, 

VERSED  Sink  of  an  Arcii,  a segment  of  the  diameter  of  a 
circle,  lying  between  the  foot  of  a right  sine  and  the  lower 
extremity  of  the  arch. 

VERTICAL  Circle,  in  Astronomy,  a great  circle  of  the 


sphere  passing  through  the  zenith  and  nadir,  and  cutting  the 
borixon  at  right  angles  ; it  is  otherwise  called  azimuth. 

Vertical  Plane,  in  Perspective,  is  a plane  perpendicular  to 
the  geometrical  plane,  passing  through  the  eye,  and  cutting  the 
perspective  plane  at  right  angles. 

VESPBRTILIO,  the  Bat,  in  Natural  History,  a genus  of 
mammalia,  of  the  order  primates.  Generic  character ; teeth 
erect,  aharp-poioted,  approximated  ; forc-fect  pal  mated,  with  a 
membrane  surrounding  the  body,  and  by  which  the  animal  i* 
enabled  to  fly.  Bats  fly  only  by  night,  in  quest  of  their  food, 
consisting  of  gnats  and  moths,  and  when  deprived  of  their  eyes 
appear  to  feel  no  want  of  them,  having  a supplementary  power 
of  perception,  by  which  they  avoid  objects  in  the  way  with 
nearly  as  much  precision  ns  in  their  perfect  state.  In  cold 
climates  they  pass  the  winter  in  torpor,  assembling  in  holes 
and  in  caverns,  in  which  they  are  occasionally  seen  adhering  in 
great  numbers  to  the  walls,  and  sometimes  suspended  by  their 
hind  legs.  The  bones  of  the  extremities  of  the  lore-legs  of  bats 
are  continued  into  long  and  thin  processes,  connected  by  a fine 
and  almost  transparent  skin,  which  they  arc  enabled  to  unfold 
optionally  for  flight,  or  to  withdraw  into  a very  small  compass, 
when  they  wish  to  repose.  The  general  division  is  into  those 
which  have  tails,  and  those  which  have  none.  There  are  twenty- 
five  species. 

VESSEL,  a general  name  given  to  all  the  different  sorts  of 
ships  which  are  navigated  in  the  ocean,  or  in  canals  and  rivers. 
It  is.  however,  more  particularly  applied  to  those  of  the  smaller 
kind,  furnished  with  one  or  two  masts. 

VESTIBULE,  in  Architecture,  a kind  of  entrance  into  a 
large  building;  being  a place  before  the  bail,  or  at  the  bottom 
of  the  staircase. 

VESTRY,  a place  adjoining  to  a church,  where  the  vest- 
ments of  the  minister  are  kept ; also  a meeting  at  such  place 
where  the  minister,  churchwarden,  and  principal  men  of  most 
parishes,  at  this  day  make  a parish  vestry. 

VESUVIAN,  n mineral  found  in  lava,  especially  at  Vesuvius, 
and  formerly  confounded  with  hyacinth.  Its  colour  is  brow  n 
or  greenish.  It  is  found  in  masses,  but  usually  crystalizcd  in 
rectangular  eight-sided  prisms.  The  primitive  form  of  its 
crystal  is  the  cube.  The  specific  gravity  is  from  3 .19  to  3*4. 

VIBRATION,  in  Mechanics,  a regular  reciprocal  motion  «•» 
a body,  as  a pendulum,  kc.  which,  being  freely  suspender', 
swings,  or  oscillates,  first  Ibis  way,  then  that. 

VICAR,  one  who  supplies  the  place  of  another.  The  priest 
of  every  parish  is  called  rector,  unless  the  prsrdial  tithes  arc 
appropriated,  and  then  he  is  styled  vicar,  and  when  rectories 
are  appropriated,  vicars  arc  to  supply  the  rector’s  place.  Prior 
to  the  Reformation,  when  the  patronage  of  a parish  wus  in  the 
hands  of  a religious  house,  the  monks  usually  detained  the 
larger  portion  of  the  tithes,  and  appropriated  a certain  portion 
for  the  support  of  the  vicar  whom  they  appointed  to  perform  the 
duties.  Su«*b  tithes  arc  now  enjoyed  by  the  vicar,  nnd  the 
other  tithes  by  the  lay  impropriator,  or  other  parties  who 
inherit  the  property  of  the  religious  houses. 

VICK,  in  Smitbery,  and  other  arts  employed  in  metals,  is  a 
machine  or  instrument,  serving  to  hold  fast  any  thing  they  arc 
at  work  upon,  whether  it  is  to  be  filed,  bent,  riveted,  &c. 

Vice,  Hand,  is  a small  kind  of  vice  serving  to  bold  llic  lesser 
works,  that  require  often  turning  about. 

Vice  is  also  a machine  used  by  the  glaziers  to  turn  or  draw 
lead  into  flat  rods,  with  grooves  on  each  side  to  receive  the 
edges  of  the  glass. 

VILLAIN,  or  Villein,  in  oar  ancient  customs,  denote*  n 
man  of  servile  and  baso  condition,  viz.  a bondman  or  servant ; 
and  there  wero  anciently  two  sorts  of  bondmen  or  villains  in 
England ; the  one  termed  a villain  in  gross,  who  was  imme- 
diately bound  to  the  person  of  his  lord  and  his  heirs  ; the  other, 
a villain  regardant  to  a manor,  he  being  bound  to  his  lord  as  a 
member  belonging  and  annexed  to  the  manor  whereof  the  lord 
was  owner ; and  be  was  properly  a pare  villain,  of  whom  the 
lord  took  redemption  to  marry  his  daughter,  and  to  make  him 
free  ; and  whom  the  lord  might  put  out  of  his  lands  and  tene- 
ments. goods  and  chattels,  at  his  will,  and  beat  and  chastise, 
but  not  maim  him. 

VINEGAR,  is  a liquid  of  a reddish  or  yellowish  colour,  a 
pleasant  sour  taste,  and  an  agreeable  odour.  Its  specific  grx- 
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vity  varies  from  10136  to  1>0251,  and  it  differs  also  in  its  other 
properties,  according  to  tho  liquid  form  in  which  it  has  been 
procured.  It  is  very  subject  to  decomposition  ; but  Scbeele 
discovered  that  if  it  is  made  to  boil  for  a few  moments,  it  may 
be  kept  afterwards  for  a long  time  without  alteration.  Besides 
acetic  acid  and  water,  vinegar  contaios  several  other  ingre- 
dients, such  as  mucilage,  tartar,  a colouring  matter,  and  often 
also  two  or  more  vegetable  acids.  When  distilled  at  a tempe- 
rature not  exceeding  that  of  boiling  water,  till  about  two-thirds 
of  it  have  passed  over,  all  these  impurities  are  left  behind,  and 
the  product  is  pure  acid  diluted  with  water.  See  Acid  and 
Chemistry. 

VINERY,  in  Gardening,  a sort  of  garden  erection,  consisting 
of  a wall  twelve  or  fourteen  feet  high,  extending  from  east  to 
west,  furnished  with  stoves,  flues,  a roof,  and  lights  of  glass, 
for  the  protection  and  cultivation  of  vines.  The  double  vinery, 
in  the  Plate,  is  an  improvement  on  the  old  system,  the  advan- 
tages of  which  must  appear  obvious  on  inspection.  The  build- 
ings will  be  attended  with  some  additional  expense;  but  wher- 
ever a trial  has  been  made,  the  experiment  bas  fully  answered 
every  reasonable  expectation. 

VINEYARD,  a plantation  of  vines. 

VIOL,  among  sailors,  the  anchor  rope,  as  it  is  thus  pro- 
nounced, but  which  is  more  generally  spelt  royol.  This  name 
is  more  particularly  applied  to  a thick  rope,  which  being 
attached  to  the  cable,  passes  through  a large  block,  and  thence 
to  the  fore  capstan  ; when  it  goes  direct  from  the  cable  to  the 
main  capstan,  it  is  more  usunlly  called  the  messenger. 

Viol,  a stringed  instrument,  resembling  in  shape  and  tone 
the  violin,  of  which  it  was  the  origin  ; that  impressive  and  com- 
manding instrument  being  little  more  than  an  improvement  of 
the  old  viol. 

VIOLA,  a tenor  violin.  Thij  instrument  is  similar  in  its 
tone  and  formation  to  the  violin,  bnt  its  dimensions  are  some- 
what greater,  and  its  compass  a fifth  lower  in  the  great  scale 
of  sounds. 

VIOLIN,  or  Fiddle,  a well-known  stringed  instrument,  of 
brilliant  tone  and  active  execution.  The  four  strings  of  which 
it  consists,  are  tuned  in  fifths  trom  curb  other.  The  pitch  of 
the  lowest  string  is  G,  under  the  second  ledger  line  in  the  treble 
stave  ; consequently  that  of  the  next  is  D,  under  the  first  line 
of  the  stave  ; the  pitch  of  the  next  above  that,  A on  the  seoond 
apace ; and  that  of  the  upper  siring,  E on  the  fourth  space. 

VIOLONCELLO,  a bass  viol,  containing  four  strings,  the 
lowest  of  which  is  tuned  to  double  C.  The  strings  are  in 
fifths,  consequently  the  pitch  of  that  next  the  gravest  is  C 
gamut ; that  of  the  next,  D on  the  third  line  in  tbc  bass ; and 
that  of  tbc  upper  string,  A on  the  fifth  line. 

VISION.  See  OPTICS. 

VITAL  AIR.  Pure  air  or  oxygen,  is  one  of  the  consti- 
tuent parts  of  atmospherical  air,  and  is  useful  in  the  germi- 
nation of  grain  and  seeds,  the  vegetation  and  growth  of  plants, 
and  is  essential  to  the  support  of  animal  life.  In  reference  to 
tbc  latter,  it  is  inhaled  by  respiration  ; but  on  the  nature  of  its 
operation  there  have  been  many  theories,  each  of  which  has  its 
advocates  and  followers,  without  being  supported  by  conclusive 
arguments,  or  established  on  incontrovertible  principles. 

VITRIFICATION.  See  Glass. 

VITRIOL,  Martisl,  or  Sulphat  of  Iron.  In  commerce  it  is 
usually  denominated  green  vitriol  or  copperas.  It  is  not  pre- 
pared by  dissolving  iron  in  sulphuric  acid,  but  by  moistening 
the  pyrites,  which  are  found  native  in  abundance,  and  exposing 
them  to  the  open  air.  They  are  slowly  covered  with  a crust  of 
sulphat  of  iron,  which  is  dissolved  in  water,  and  afterwards 
obtained  in  crystals  by  evaporation.  Sometimes  tbc  salt  is 
found  ready-formed,  either  in  a state  of  solution  in  water,  or 
mixed  with  decayed  pyrites.  In  some  cases  it  is  found  neces- 
sary to  roast  the  pyrites  before  they  can  be  made  to  undergo 
spontaneous  decomposition.  Sulphat  of  iron  has  a fine  green 
colour.  Its  crystals  are  transparent  rhomboidal  prisms,  the 
faces  of  which  are  rhombs,  with  angles  of  79  deg.  60  min. 
and  100  deg.  10  min.  inclined  to  each  other  at  angles  of  98 deg. 
37  min.  and  81  deg.  23  min.  It  has  a very  strong  styptic  taste, 
and  alwavs  reddens  vegetable  bines.  Its  specific  gravity  is 
I 8399.  It  U soluble  in  about  two  parts  of  cold  water,  and  io 
fths  of  its  weight  of  boiling  water.  It  is  insoluble  in  alcohol. 


VOLCANO,  in  Natural  History,  a burning  mountain,  or  one 
that  occasionally  vomits  forth  fire,  flame,  ashes,  cinders,  fee. 
Volcanoes  are  peculiar  to  no  climate,  and  have  no  necessary 
connexion  with  any  other  mountains,  but  seem  to  have  some 
with  the  sea,  being  generally  in  its  neighbourhood ; they  fre- 
quently throw  oot  matter  which  belongs  to  the  sea.  as  the  relics 
of  fishes,  sea-weed,  and  sometimes  sea-water  itself.  The  most 
celebrated  volcanoes  are  those  of  Etna  and  Vesuvius. 

VOLCANOES  is  the  Moon.  As  the  moon  has  on  its  sur- 
face mountains  and  valleys  in  common  with  the  earth,  some 
modern  astronomers  have  discovered  a still  greater  similarity, 
vis.  that  some  of  these  are  really  volcanoes  emitting  fire  as  those 
on  the  earth  do.  An  appearance  of  this  kind  was  discovered 
some  years  ago  by  Don  Dlloain  an  eclipse  of  the  son.  It  was 
a small  bright  spot,  like  a star,  near  the  margin  of  the  moon, 
and  which  be  at  that  time  supposed  to  have  been  a hole,  with 
the  sun's  light  shining  through  it.  Succeeding  observations, 
however,  have  induced  astronomers  to  attribute  appearances  of 
this  kind  to  the  eruption  of  volcanic  fire;  and  Dr.  Herschel  has 
particularly  observed  several  eruptions  of  the  lunar  volcanoes. 

VOLLEY  of  Small  Arms,  a discharge  of  several  muskets 
at  the  same  instant. 

VOLTAISM.  See  Galvanism. 

VOLUNTEER,  implies  a man  who,  being  in  the  kind's  ser- 
vice, freely  oB'ers  himself  to  serve  in  a particular  expedition  of 
danger  and  fatigue. 

VOLUTE,  a spiral  scroll,  used  in  the  Ionic  and  Composite 
capitals,  whereof  it  makes  the  principal  characteristic  and 
ornament 

VORTEX,  a whirlwind,  or  sudden  rapid  or  violent  motion 
of  the  air  in  gyres  or  circles.  Sometimes  it  implies  an  eddy  or 
whirlpool,  or  a body  of  water,  in  certain  seas,  or  rivers  wbich 
runs  rapidly  around,  forming  a sort  of  cavity  in  the  middle. 

Vortex,  in  the  Cartesian  philosophy,  is  a svstem  or  col- 
lection of  particles  of  matter,  moving  the  same  way,  and  round 
the  same  axis. 

VOWEL,  in  Grammar,  a letter  which  affords  a complete 
sound  in  itself.  In  our  language  there  are  six  in  number, 
a,  e,  i,o.  u,  and  y. 

VOYAGE,  an v distance  passed,  or  to  be  passed,  at  sea. 

VULCANIC  THEORY  OF  THE  EARTH.  This  theory, 
also  called  Plutonic,  in  opposition  to  the  Neptunian  theory, 
(which  supposes  all  matter  to  have  formerly  been  dissolved  in 
a fluid,  and  to  have  gradually  been  deposited  in  the  forms  in 
which  we  now  find  it,)  supposes,  that,  formerly  the  world  was 
in  a fluid  state,  by  tbc  power  of  heat ; on  the  abatement  of 
which,  rocks  became  solid  ; and  that  the  inequalities  of  surface 
of  hills  and  mountains  have  been  caused  by  the  force  of  inter- 
nal fire  elevating  them  above  the  common  level.  It  assumes 
that,  at  great  depths  in  the  mineral  regions,  an  immense  heat 
is  constantly  preseat,  and  that  this  heat  operates  in  the  fusion 
and  tbe  consolidation  of  the  substances  deposited.  To  the 
action  of  this  heat,  the  formation  of  all  our  strata  is  attributed. 
They  are  conceived  to  be  the  wrecks  of  a former  world,  which 
have  been  more  or  less  perfectly  fused  by  this  agent,  and  by 
subsequent  cooling  have  been  consolidated.  The  subterra- 
neous fire  being  placed  at  immense  depths,  the  substances  on 
which  it  operates  must  be  under  a vast  pressure.  This  prevents 
their  volatilization  in  whole  or  io  part,  and  from  this  circum- 
stance it  explains  appearances;  in  minerals  and  qualities,  wbich 
they  possess,  which  would  otherwise  appear  inconsistent  with 
the  supposition  of  their  being  formed  by  fire. 

VULGATE,  a very  ancient  Latin  translation  of  the  Bible,  and 
the  only  one  tbe  chorch  of  Rome  acknowledges  authentic.  It 
is  by  St.  Jerome,  and  was  made  almost  word  for  word  from 
the  Greek  of  tho  LXX.  Tbe  author  of  tbe  version  is  not 
known,  nor  so  mucb  as  guessed  at 

Vulgate  of  the  Sew  Teetament. — This  the  Romanists  generally 
hold  preferable  to  the  common  Greek  text,  io  regard  it  is  this 
alone,  and  not  the  Greek  text,  that  the  Council  of  Trent  had 
declared  authentic.  Accordingly  that  church  has,  as  it  were, 
adopted  this  edition.  The  priests  read  no  other  at  the  altar, 
the  preachers  quote  no  other  in  the  pulpit,  nor  the  divines  in 
the  schools. 

YULTUR,  tbe  Vulture,  in  Natural  History,  a genus  of  birds 
of  tbe  order  accipitres. 
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w 9 is  the  twenty-first  letter  of  oor  alphabet. 

WACKBN,  a mineral  that  occurs  in  mass  ; sometimes  it 
forms  strata,  but  more  frequently  it  runs  in  veins.  Colour  dark 
greenish-gray,  which  often  passes  to  mountain-green,  or  black- 
ish-green. Specific  gravity  from  2 5 to  2-9.  Easily  melts  be- 
fore the  blowpipe. 

WAD.  or  Wadding,  in  Gunnery,  a stopple  of  paper,  hay. 
straw,  old  rope-yarn,  or  tow.  rolled  up  like  a hall,  or  a short 
cylinder,  and  forced  into  a gun  to  keep  the  powder  close  in  the 
chamber ; or  put  tip  close  to  the  shot,  to  keep  it  from  rolling  out. 

WAFERS,  To  Make: — Take  very  line  flour,  mix  it  with 
white  of  eggs,  isinglass,  and  a little  yeast;  mingle  the  mate- 
rials ; beat  them  well  together ; spread  the  batter,  being  made 
thin  with  gum-water,  on  even  tin  plates,  and  dry  them  in  a 
stove,  then  cut  them  out  for  use.  You  may  make  them  of  what 
colours  you  please,  by  tingeing  the  paste  with  brazil  or  vermilion 
for  red ; indigo  or  verdiler,  itc.  for  blue  ; saffron,  turmeric,  or 
gamboge,  &c.  for  yellow. 

WAFT,  o signal  displayed  from  the  stern  of  a ship  for  some 
particular  purpose,  hy  hoisting  the  ensign  furled  up  together 
into  a long  roll,  to  (he  head  of  its  staff,  or  U>  the  mizzcn-peck.  ‘ 
It  is  particularly  used  to  summon  the  ship's  boat*  off  from  the 
shore. 

WAGERS.  In  general  a wager  may  be  considered  as  legal, 
if  it  is  not  nn  incitement  to  a breach  of  the  peace,  or  to  immo- 
rality ; or  if  it  does  not  aftect  the  feelings  or  interest  of  a third 
person,  or  expose  him  to  ridicule  ; or  if  it  is  not  against  sound 
policy. 

WAGES,  wihat  is  agreed  upon  by  a master  to  be  paid  to  a 
servant,  or  any  other  person  that  he  hires  to  do  his  business  for 
him. 

WAIST,  that  part  of  a ship  which  is  contained  between  the 
quarter-deck  and  forecastle,  being  usually  a hollow  space,  with 
au  ascent  of  several  steps  to  either  of  those  places.  When  the 
waist  of  a merchant  ship  is  only  one  or  two  steps  of  descent 
from  the  quarter-deck  and  forecastle,  she  is  said  to  bo  galley- 
built  ; but  when  it  is  considerably  deeper,  els  with  six  or  seven 
steps,  she  is  called  frigate-built. 

Waist  Cloths,  coverings  of  canvass  or  tarpauling  for  the 
hammocks,  which  are  stowed  on  the  gangways,  between  the 
quarter-deck  and  forecastle. 

WAISTBRS,  people  stationed  in  the  waist  in  working  the 
ship;  and  as  they  have  little  else  of  duly  but  pulling  and  hoist- 
ing, they  are.  for  the  most  part,  selected  from  the  strongest 
landsmen  and  ordinary  seamen. 

WAKE  of  a Ship,  the  smooth  water  astern  when  she  isunder 
sail ; this  shews  the  way  she  has  gone  in  the  sea.  whereby  the 
mariners  judge  what  w ay  she  makes.  For  if  the  wake  is  right 
astern,  they  conclude  she  makes  her  way  forward,  but  if  the 
wake  is  to  leeward  h point  or  two,  then  they  conclude  sbe  falls 
to  the  leeward  of  her  course. 

WALE,  or  Wales,  in  a Ship,  those  outermost  timbers  in  a 
ship's  side,  on  which  the  sailors  set  their  feet  in  climbing 
up.  As  tbe  wales  are  framed  of  planks  broader  and  thicker 
than  the  rest,  they  resemble  ranges  of  hoops  encircling 
the  sides  and  bows.  They  are  usually  distinguished  into 
the  main-wale  and  the  cbannel-walc ; the  former  is  below 
the  lower-deck  ports,  and  tho  latter  between  the  top  of  those 
ports  and  tho  sills  of  tbe  upper-deck  ports.  The  situation  of 
the  wales  being  ascertained  by  no  invariable  rule,  is  generally 
submitted  to  the  judgment  and  fancy  of  the  builder ; but  the 
position  of  the  gun-porls  and  scuppers  ought  to  be  particularly 
considered,  that  tire  wales  may  not  be  wounded  by  too  many 
breaches. 

WALES,  William,  a respectable  mathematician,  who 
accompanied  Cook  in  his  first  voyage  round  the  world,  as  astro- 
nomer, and  was  afterwards  appointed  mathematical  master  at 
Christ’s  hospital.  He  was  author  of  an  Account  of  Astronomi- 
cal Observations  in  the  Southern  Hemisphere,  4to. ; Ike.  W’aies 
died  in  1790. 
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WALLIS,  Dr.  John,  an  eminent  English  mathematician,  was 
horn  at  Ashford  in  Kent,  in  1616,  and  died  in  Oxford  in  1703, 
in  the  Bbth  year  of  his  age.  Dr.  Wallis  was  the  author  of  seve- 
ral ingenious  and  learned  works,  on  various  branches  of  the 
mathematics. 

WALL-SIDED,  the  figure  of  a ship's  side  when,  instead  of 
being  incurtated,  so  as  to  become  gradually  narrower  towards 
the  upper  part,  it  is  nearly  perpendicular  to  the  surface  of  the 
water,  like  a wall.  In  ship-building,  this  was  formerly  called 
wall-reared. 

WAPENTAKE,  from  the  Saxon,  the  same  with  what  we 
call  a hundred,  and  more  especially  used  in  the  northern  coun- 
ties beyond  the  river  Trent. 

WAR.  The  too  frequent  recurrence  of  this  great  and  detest- 
able calamity,  unfortunately  renders  a definition  of  the  word 
unnecessary.  If  we  were  called  upon  to  define  it.  we  would 
say,  it  is  the  wanton  destruction,  the  cold-blooded  slaughter,  of 
the  human  race;  we  should  call  it  an  accumulation  of  every 
sin  that  degrades  and  vilifies  mankind : we  should  mark  it  as  a 
practice  that  diffuses  misery,  and  perpetuates  vice ; we  should 
say,  that  if  there  is  a burlesque  upon  the  boasted  reason  of  man, 
it  is  this — when  millions  meet  to  murder  each  other  for  a quar- 
rel. in  which,  in  general,  they  have  not  individually  tbe  smallest 
interest  The  poet  who  wrote 

" One  murder  satket  a villain,  milliaaa  a hero,”  See. 

deserves  a statue  of  gold;  and  the  writer  of  that  verse  may 
lift  his  head  in  the  proudest  assembly,  and  avow  his  principles 
io  the  face  of  the  world. 

WARDEN,  one  who  has  the  charge  of  keeping  of  any  per- 
son or  thing  by  office. 

WARDMOTE,  in  London,  is  a court  so  called  which  is  kept 
in  excry  ward  of  the  city. 

WARE,  (To)  or  Wear,  to  cause  a ship  to  change  her  course 
from  one  board  to  the  other,  by  turning  her  stem  to  tbe  wind. 
Hence  it  is  used  in  the  same  sense  of  veering,  and  in  opposition 
to  tacking,  wherein  the  head  is  turned  to  the  w ind,  and  tbe  stern 
to  leeward.  Since  by  this  movement  the  ship  loses  considerably 
more  ground  than  by  tacking,  it  is  rarely  practised,  except  in 
cases  of  necessity,  or  for  delay,  as  when  the  violence  of  the  wind 
and  sea  renders  tacking  impracticable,  or  when  the  course  is 
slackened  to  wait  for  a pilot,  or  for  some  other  ship,  Ac.  la 
order  to  wear  or  veer  the  ship,  the  after  sails  are  brailed  up, 
or  mado  to  shiver  in  tbe  wind,  whilst  the  head  sails  are  in- 
creased, the  helm  being  put  hard  n-wcathcr,  or  to  windward  : 
by  which  means  the  forepart  is  turned  about  from  the  wind ; 
but  as  soon  as  the  wind  will  net  upon  that  quarter,  which  was 
brforo  to  leeward,  the  after  sails  must  be  extended  so  as  to 
receive  the  greatest  impulse,  whilst  tho  head  sails  are  braced 
obliquely,  whereby  the  vessel  will  wheel  round,  with  her  bow 
to  windward,  and  become  close-hauled  upon  the  contrary  tack 
to  that  on  which  she  formerly  stood.  When  the  tempest  is  so 
violent  as  to  prevent  the  use  of  sails,  the  effort  of  the  wind 
operates  almost  equally  on  the  opposite  ends  of  the  ship,  so 
that  the  masts  and  yards  situated  at  the  bead  and  stern  coun- 
terbalance each  other.  The  effect  of  tbe  helm  is  aDo  consi- 
derably diminished  ; because  the  head  way,  which  gives  life 
and  vigour  to  nil  its  operations,  is  at  this  time  feeble  arid  inef- 
fectual. Hence  it  is  accessary  to  destroy  this  equilibrium, 
which  subsists  between  the  mast  and  yards  afore  and  abaft, 
and  to  throw  the  balance  forward  in  order  to  prepare  for  veer- 
ing or  wearing.  This  is  accordingly  performed  by  bracing  the 
foremost  yards  across  the  direction  of  tbe  wind,  and  arrang- 
ing those  on  the  main  mast  and  mizzeu  mast  directly  in  tbe  line 
of  the  wind.  If  this  expedient  proves  unsuccessful,  and  it  is 
absolutely  necessary  to  wear,  in  order  to  save  tbe  ship  from 
destruction  by  oversetting  or  running  ashore,  the  mizxen  mast 
must  instantly  be  cut  away,  and  even  tbe  main-mast,  if  she  yet 
remains  incapable  of  answering  by  bearing  away  before  the 
wind. 
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WARP,  in  the  Manufacture*,  is  the  threads,  whether  of  silk, 
wool,  linen,  hemp,  kc.  that  arc  extended  lengthwise  on  the 
weaver's  loom  ; and  across  which  the  workman  by  means  of 
his  shuttle  passes  the  threads  of  the  woof,  to  form  a cloth,  rib- 
band. fustian,  or  other  slulf. 

Warp,  a rope  or  hawser,  employed  occasionally  to  remove  a 
ship  from  one  place  to  anothrr  in  a port,  road,  or  river.  Hence, 
To  Warp,  is  to  change  the  situation  of  a ship,  by  pulling  her 
from  one  part  of  a harbour,  ke.  to  some  other,  by  means  of 
warps  which  arc  attached  to  buoys,  to  other  ships,  to  anchors 
sunk  in  the  bottom,  or  to  certain  stations  upon  the  shore,  as 
posts,  rings,  trees,  kc. 

WARRANT,  a priccippe,  under  hand  and  seal,  to  bring  any 
offender  before  the  person  granting  it;  and  warrants  of  com- 
mitment are  issued  by  the  privy  council,  a secretary  of  state,  or 
justice  of  the  peace,  kc.  when  there  has  been  a private  informa- 
tion. or  a witness  has  deposed  against  an  offender.  A warrant 
from  any  one  of  the  justices  of  the  Court  of  King’s  Bench  extends 
over  nil  the  kingdom,  and  is  tested  or  dated  England,  bat  a 
warrant  of  a justice  of  peace  in  one  county,  must  be  backed, 
that  is,  signed,  by  a justice  of  another  county,  before  it  can  be 
executed  there;  and  a wan  ant  for  apprehending  an  English  or 
a Scotch  offender,  may  be  indorsed  in  the  opposite  kingdom, 
and  the  offender  carried  back  to  that  part  of  the  united  king- 
dom in  which  the  offence  was  committed.  This  is  also  now 
extended  to  Ireland,  upon  a proper  certificate  of  an  iudiotment 
or  information  filed  in  cither  country. 

Warrant  of  an  Attorney,  is  an  authority  and  power  given 
by  a client  to  his  attorney,  to  appear  or  piead  for  him;  or  to 
suffer  judgment  to  pass  against  him  by  confessing  the  action  by 
*■  nil  dicit,  non  sum  informatus.  kc.” 

Warrant,  the  name  given  to  a kind  of  commission  or  autho- 
rity  to  those  officers  appointed  by  the  Navy-Board,  while  the 
authorities  granted  by  the  Admiralty  are  styled  commissions. 
Hence,  a Warrant  Officer,  i*  an  officer  holding  a warrant  from  the 
Navy-Board  ; such  are  the  master,  surgeon,  purser,  boats- 
wain, gunner,  carpenter,  kc. 

WARRANTY,  a promise  or  covenant  by  deed,  made  by  the 
bargainer,  for  himself  and  his  heirs,  to  warrant  or  secure  the 
bargainee  and  his  heirs  against  all  men,  for  the  enjoying  any 
Ibing  agreed  on  between  them. 

WARREN,  is  a franchise,  or  place  privileged  by  prescription 
or  grant  from  the  king,  for  the  keeping  of  beasts  and  fow  ls  of 
the  warren;  which  are  coneys,  partridges,  pheasants,  kc. 

WASH,  among  Distillers,  the  fermentuble  liquor  used  by 
malt  distillers. 

Wash  Board,  a broad  thin  plank,  fixed  occasionally  on  the 
top  of  a boat  or  other  small  vessel’s  side,  so  ns  to  increase  the 
height  thereof,  hut  may  be  removed  at  pleasure.  It  i*  used  to 
prevent  the  sea  from  breaking  Into  the  vessel  in  rough  weather. 

WASTE,  is  the  committing  of  any  spoil  or  destruction  in 
houses,  lands,  kc.  by  tenants,  to  the  damage  of  the  heir,  or  of 
him  in  reversion  or  remainder;  whereupon  the  writ  or  action  of 
waste  is  brought  for  the  recovery  of  the  thing  wasted,  and 
damages  for  the  waste. 

WATCH,  a small  portable  machine  for  measuring  time ; 
having  its  motion  commonly  regulated  by  a spiral  spring.  Per- 
haps, strictly  speaking,  watches  are  all  such  movements  as  shew 
the  parts  of  time  ; as  clocks  arc  such  as  publish  them  by  strik- 
ing on  a hell.  kc.  Bat  commonly  the  terra  watch  is  appro- 
priated to  such  as  are  carried  in  the  pocket;  and  clock  to  the 
large  movements,  whether  they  strike  the  hour  or  not. 

Spring  or  Pendulum  Watches,  stand  pretty  much  on  the 
same  principle  with  pendulum  clocks.  For  if  a pendulum 
describing  small  circular  arcs,  make  vibrations  of  unequal 
lengths  in  equal  times,  it  is  because  it  describes  the  greater  arc 
with  a greater  velocity  ; so  a spring  put  in  motion,  nod  making 
greater  and  less  vibrations  as  it  is  more  or  less  stiff,  and  as  it 
has  a greater  or  less  degree  of  motion  given  it,  performs  them 
nearly  in  equal  times.  Hence,  as  the  vibrations  of  the  pendu- 
lum had  been  applied  to  largo  flocks,  to  rectify  the  inequality 
of  their  motions ; so  to  correct  the  unequal  motions  of  the 
balance  in  watches,  a spring  is  added,  by  the  isorhronisiti  of 
whose  vibrations  the  eorreotion  is  to  be  effected.  The  spring  is 
usually  wonnd  into  a spiral ; that,  in  the  little  compass  allotted 
it,  it  may  be  as  long  as  possible ; and  may  have  strength  enough 


not  to  be  mastered,  and  dragged  about  by  the  inequalities  of 
the  balance  it  is  to  regulate.  The  vibrations  of  the  two  parts, 
viz.  tbe  spring  and  the  balance,  should  be  of  the  same  length; 
but  so  adjusted,  as  that  the  spring,  being  more  regular  in  the 
length  of  its  vibrations  than  the  balance,  may  occasionally  com- 
municate its  regularity  to  the  latter. 

Striking  IF alchtt,  are  such  as,  besides  the  proper  wateb-part 
adapted  to  the  measuring  of  time,  have  a clock  part  for  striking 
the  hours,  kc. 

Repeating  Watches,  are  such  as  by  pulling  a string,  kc.  repeat 
the  hour,  quarter,  or  minute,  at  any  lime  of  the  day  or  night. 

0/  the  Mechanism  of’a  Watch,  properly  so  called.  Watches, 
»s  well  as  clocks,  are  composed  of  wheels  and  pinions,  and  a 
regulator  to  direct  the  quickness  or  slowness  of  the  wheels,  and 
of  a spring  which  communicates  motion  to  the  w hole  machine. 
But  the  regulator  and  spring  of  a watch  are  vastly  inferior  to 
the  weight  and  pendulum  of  a clock,  neither  of  which  can  bo 
employed  in  watches.  Instead  of  a pendulum,  therefore,  wo 
arc  obliged  to  use  a balance  (plate,  fig.  1,)  to  regulate  the  motion 
of  a watch ; and  a spring,  fig.  2,  which  serves  instead  of  a weight 
to  give  motion  to  the  wheel*  and  balance. 

The  wheels  of  a watch,  like  those  of  a clock,  are  placed  in  a 
frame  formed  of  two  plates  and  lour  pillars.  Fig.  3,  represents 
the  inside  of  a watch,  after  the  plate,  fig.  4,  is  taken  off.  A is 
the  barrel  which  contains  tho  spring,  fig.  2 ; the  chain  is  rolled 
about  tbe  barrel,  w ith  one  end  of  it  fixed  to  the  barrel  A,  fig. 
5,  and  the  other  to  the  fusee  B. 

When  a watch  is  wound  up,  the  chain  which  was  upon  the 
barrel  winds  about  the  fusee,  and  by  this  means  the  spring  is 
stretched  ; for  the  interior  end  of  tbe  spring  is  fixed  by  a book 
to  tbe  immoveable  axis  about  which  the  barrel  revolves ; the 
exterior  end  of  the  spring  is  fixed  to  the  inside  of  the  barrel, 
which  turns  upon  an  axis.  It  is  therefore  easy  to  perceive  how 
the  spring  extends  itself,  and  how  its  elasticity  forces  the  barrel 
to  turn  round,  and  consequently  obliges  tbe  chain  w hich  is  upon 
the  fusee  to  unfold  and  turn  the  fusee ; the  motion  of  the  fusee 
is  communicated  to  the  wheel  C.  fig.  5 ; then  by  means  of  the 
teeth  to  the  pinion  c,  which  carries  the  wheel  D;  then  to  the 
pinion  d,  which  carries  the  wheel  E ; then  to  the  pinion  e,  which 
carries  the  wheel  F;  then  to  the  pinion  /,  upon  which  is  the 
balance  wheel  G,  whose  pivot  runs  in  the  pieces  A called  the 
potancc,  and  B called  a follower,  which  are  fixed  on  the  plate 
fig.  4.  This  plate,  of  which  only  a part  is  represented,  is  applied 
to  that  of  fig.  3,  in  such  a manner  that  tbe  pivots  of  the  pinions 
enter  into  holes  made  in  the  plate,  fig.  3.  Thus  tbe  impressed 
force  of  the  spring  is  communicated  to  the  wheels ; and  the 
pinion  / being  then  connected  to  tbe  wheel  F,  obliges  it  to  turn 
fig. 6.  This  wheel  acts  upon  the  palettes  of  the  vergo  1.  2,  fig.  I, 
the  axis  of  which  carries  the  balance  H H,  fig.  I.  The  pivot 
I iu  the  end  of  the  verge,  enters  into  the  hulc  c in  the  ootance 
A,  fig.  4.  In  this  figure  the  palettes  are  represented  ; but  tho 
balance  is  ou  the  other  side  of  tbe  plate,  as  may  be  seen  in 
fig.  (I.  The  pivot  3 of  the  balance  enters  into  a hole  of  the  cock 
B C,  tig.  7.  a perspective  view  of  which  is  represented  in  fig.  H, 
Thus  the  balance  turns  between  the  cock  and  the  potancc  c,  fig. 
4.  as  in  a kind  of  cage.  The  actiou  of  the  balance  wheel  upon 
the  palettes  1,  2.  fig.  1,  is  the  same  with  what  wc  have  described 
with  regard  to  the  same  wheel  in  the  clock  i.  e.  in  a watch,  the 
balance  wheel  obliges  the  balance  to  vibrate  backwards  and 
forwards  like  a pendulum.  At  each  vibration  of  the  balance,  a 
palette  allows  a tooth  of  the  balance  wheel  to  escape  ; so  that 
the  quickness  of  the  motion  of  the  wheels  is  entirely  determined 
by  the  quickness  of  the  vibrations  of  the  balance;  and  these 
vibralious  of  the  balance  and  motion  of  the  w heels  are  produced 
by  the  action  of  the  spring. 

But  the  quickness  or  slow  ness  of  the  vibrations  of  the  balance 
depends  not  solely  upon  the  fiction  of  tho  great  spring,  hat 
chiefly  upon  the  action  of  the  spring  a,  b.  e,  called  the  spiral 
spring,  fig.  1),  situated  under  the  balance  H.  and  represented 
in  perspective.  Gg.  0.  Tbe  exterior  end  of  the  spiral  is  fixed  to 
the  pin  a,  fig.  i).  This  pin  is  applied  near  tho  plate  in  a,  fig.  6; 
the  interior  end  of  the  spiral  is  fixed  by  a peg  to  the  centre  of 
the  balance.  Hence  if  the  balance  is  turned  upon  itself,  the 
plates  remaining  immoveable,  the  spring  will  extend  itself,  and 
make  the  balance  perform  one  revolution.  Now,  alter  the  spi- 
ral is  thus  extended,  if  the  balance  be  left  to  itself,  the  elasticity 
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of  (he  spiral  Mill  brine  back  the  balance,  and  in  this  manner 
the  alternate  nitration*  of  the  balance  are  produced. 

In  fig.  6,  all  the  wheels  above  described  are  represented  in 
siich  a manner,  that  it  may  be  easily  perceived  at  first  sight 
bow  the  motion  is  communicated  from  the  barrel  lo  the  balance. 

In  fig.  10  are  represented  the  wheels  under  the  dial-plate  by 
which  the  hands  are  moved.  The  pinion  a is  adjusted  to  the 
force  of  the  prolonged  pivot  of  the  wheel  D,  fig.  5,  and  is  called 
a cannon  pinion.  This  wheel  revolves  in  an  hour.  The  end  of 
the  a*is  of  the  pinion  a,  upon  which  the  minute  hand  is  fixed, 
is  square  ; the  pinion  fig.  10  is  indented  into  the  wheel  b,  which 
is  carried  by  the  pinions.  Fig.  II,  is  a wheel  fixed  upon  a 
barrel,  into  the  cavity  of  which  the  pinion  s enters,  and  upon 
which  it  turns  freely.  This  wheel  revolves  in  twelve  hours,  and 
carries  along  with  it  the  hour-hand. 

Such  in  brief  is  the  general  mechanism  of  a watch  ; to  treat 
the  subject  to  the  extent  its  importance  demands  would  require 
a volume : some  parts  of  the  construction  are  further  explained 
under  the  words  Balance  and  Scapement  in  this  volume. 

Mr.  Elliot  of  Clerkenwell  has  lately  invented  a very  simple 
repeating  watch,  in  which  the  motion  is  performed  with  much 
fewer  parts  than  in  the  usual  construction,  by  which  means  be 
is  enabled  to  reduce  the  prioe  so  low  as  eight  guineas  for  a good 
repeater  on  this  principle,  or  to  add  the  repeating  work  to 
another  watch  for  three. 

The  method  by  which  this  repeater  is  so  much  simplified  is 
by  the  use  of  a single  part,  so  contrived  as  to  perform  the  ope- 
rations of  several  : this  is  n flat  ring,  or  centreless  wheel,  of 
nearly  the  same  diameter  as  the  watch,  supported  in  its  place, 
so  as  to  admit  of  ciroular  motion,  by  four  grooved  pulleys 
placed  round  its  external  circumference,  in  the  same  manner  as 
the  part  in  common  eloeks  which  denotes  the  moon's  age.  This 
partis  put  iu  motion  by  turning  the  prndant,  whose  extremity 
is  formed  into  a small  vertical  wheel,  which  works  in  teeth  cut 
on  the  external  part  of  the  flat  ring  for  almost  a third  of  its  cir- 
cumference. The  lower  part  of  the  ring  contains  the  pins,  at 
right  angles  to  its  face,  which  lift  the  hammers  for  striking  the 
hours  and  quarters  ; the  intcrnnl  part  of  the  ring  contains 
indentations  of  regularly  increasing  depths,  which  receiving  the 
tails  of  the  levers,  whose  other  extremities  are  pressed  by  their 
springs  against  the  hour-snail  and  the  quarter-snail,  is  by  them 
prevented  from  moving  beyond  a certain  degree  proper  for  the 
time  : after  the  pendant  is  turned,  the  ring  is  brought  hack  to 
its  first  position,  by  a box  spring,  round  which  a fine  chain  is 
coiled,  whose  extremity  is  connected  with  the  inner  part  of  the 
ring.  By  turning  the  pendant  to  the  left  the  hour  is  struck, 
and  hv  turning  it  to  the  right  the  quarters  arc  repeated  ; and 
the  returning  spring  just  mentioned  is  made  to  operate  in  both 
directions,  liy  its  chain  passing  between  two  little  pulleys, 
which  on  either  side  convert  the  direction  of  the  chain  to  the 
line  of  traction  of  the  spring.  Hence  it  is  evident  this  single 
flat  ring  performs  all  the  billowing  operations.  I.  It  receives 
the  motion  for  striking  the  hour  from  the  pendant.  2.  The  same 
for  striking  the  quarters.  3.  It  carries  the  pins  or  teeth,  which 
lift  the  hotir-haminer.  4.  The  same  for  the  quarter-hammer.  5. 
It  contains  the  indentations  by  which  the  hour  snail  operates 
on  it  by  its  lever.  0.  The  same  by  which  the  quarter-snail  ope- 
rates on  it.  7.  It  carries  the  part  that  recoils  the  movement 
which  tells  the  hour  to  its  first  position.  8,  It  carries  the  part 
for  the  same  purpose,  for  the  quarter  movement.  9.  It  contains 
a cavity,  which  moves  over  a fixed  pin,  that  prevents  the  pen- 
dant from  turning  it  too  far.  In  this  ring,  the  same  parts  in 
three  instances  arc  made  to  perform  double  operations,  by 
which  simplicity  of  construction  is  advanced,  apparently,  to  its 
greatest  extent. — Dr.  (iregorg*t  Mechanics. 

Watch,  in  the  art  of  War,  a number  of  men  posted  at  any 
passage,  or  a company  of  the  guards  who  go  on  the  patrol.  At 
sea,  the  term  watch  denotes  a measure  or  space  of  four  hours, 
because  half  the  ship’s  company  watch  and  do  duty  io  their 
turns,  so  long  at  a time,  and  they  arc  termed  starboard  watch, 
and  larboard  watch.  These  epithets  allude  to  the  situation  of 
their  hammocks  when  hung  up;  the  two  watches  are,  however, 
occasionally  separated  into  three  or  four  divisions,  as  in  a 
road,  for  nn  anchor- watch,  &c.  But  the  officers  of  the  navy 
usually  divide  themselves  into  three  watches,  in  order  to  lighten 
their  duty.— Starboard  Watch,  Hoay  ! Starbow  Lines,  Hoay ! 


Larboard  Watch,  Hoay!  Larbow  Lines,  Hoay!  are  excla- 
mations used  by  the  boatswain’s  mates  when  sumruouing  their 
respective  watches  opon  deck,  to  relieve  each  other. 

Anchor  Watch,  is  a small  guard  kept  constantly  upon  deck, 
while  the  ship  rides  at  single  anchor.  Dog  Watches,  arc  the 
two  reliefs  which  take  place  between  four  and  eight  o’clock  in 
the  afternoon,  each  of  which  is  only  two  hours  ; the  intent  of 
these  watches  is  to  change  the  turn  of  the  night  watch  every 
twenty-four  hours.  The  First  Watch , is  from  eight  o'clock  in 
the  evening  till  twelve  at  night.  The  Middle  Watch  continues 
from  twelve  till  four  in  the  morning.  The  Morning  Watch 
comprehends  from  four  to  eight  o’clock  in  tbe  morning.  See 
Nautical  Day,  p.  214.  A buoy  is  said  to  watch,  when  it  con- 
tinues floating  upon  the  surface  of  the  sea. 

Watch,  is  also  a word  used  in  throwing  tbe  deep-sea  lead, 
when  each  man,  on  letUng  go  the  last  turn  of  lino  in  his  hand, 
calls  to  the  next  abaft  him  “ Watch.' 

Watch  Glasses , are  the  glasses  employed  to  measure  the 
period  of  the  watch,  or  to  divide  it  into  any  number  of  equal 
parts,  as  hours,  half-hours.  ficc.  so  that  the  several  stations 
therein  may  be  regularly  kept  and  relieved,  as  at  the  helm, 
pump,  look-out,  &c.  See  the  article  Glass. 

WATCHMAN'S  Noctimky,  tbe  name  given  to  an  instru- 
ment lately  contrived  to  remedy  a great  defect  in  nn  important 
branch  of  the  police  of  great  cities,  that  of  uight-watebing. 
Every  twenty-four  hours  furnishes  some  instance  of  the  ineffi- 
cacy of  the  present  system,  by  the  depredations  which  have 
been  committed  in  the  night,  or  by  tbe  fatal  accidents  «hich 
occur  from  a neglect  of  giving  families  timely  warning  in  cases 
of  sudden  fires.  A respectable  magistrate  (Samuel  Day,  Esq. 
of  Charter  House,  Hinton,  Somersetshire)  has  directed  his  at- 
tention to  the  application  of  a mechanical  check  upon  the  dili- 
gence and  regularity  of  watchmen,  labourers,  and  all  other 
classes  of  men  whose  duty  requires  that  they  should  attend  at 
certain  places  at  appointed  times ; the  instrument  lie  has 
invented  for  this  purpose  he  calls  a Watchman's  Soctuarg , or 
Labourers  Regulator. 

The  invention  consists  principally  of  a Urge  horizontal  wheel, 
which  is  moved  uniformly  round  every  twelve  hours  by  clock- 
work. The  upper  side  of  this  wheel  is  divided  by  two  circles, 
one  within  the  other ; the  outer  one,  or  periphery,  having  the 
hours  and  quarters  marked  on  it,  which  may  be  called  the  late- 
ral side ; the  inner  circle  having  also  a dial,  which  may  ha 
catted  the  vertical  one.  The  space  between  these  circles  or 
dials  is  divided  into  cells,  each  cell  corresponding  with  a quar- 
ter or  half-hour  of  tbe  different  hours  marked  on  the  dials ; and 
if  thought  proper,  the  cells  might  be  so  multiplied,  as  that  cacti 
would  correspond  within  a period  of  five  minutes.  Such  is  the 
upper  side  olj  the  horizontal  wheel,  which  may  be  made  of  cop- 
per, or  tin,  or  various  other  materials,  and  is  about  9 inches  iu 
diameter.  The  under  side  of  the  same  has  a brass  wheel  with 
teeth,  diameter  3J  inches,  fixed  to  its  central  part;  the  teeth  of 
which,  letting  in  with  those  of  a smaller  wheel  or  piniun,  give 
motion  in  consequence  to  the  largo  horizontal  wheel  (of  which 
it  forms  a part)  by  the  motion  it  receives  from  the  pinion.  This 
pinion  being  set  in  motion  by  the  common  dock-work  and  a 
weight  or  spring,  the  revolution  of  the  horizontal  wheel  is  com. 
plctcd  once  in  twelve  hours,  and  thus  regularly  going  round, 
will  at  all  times  shew  the  time  of  day  or  night.  As  it  moves 
round  it  carries  the  cells  above  mentioned  under  a kind  of  chink, 
jast  large  enough  to  receive  a token  of  about  the  size  of  a far- 
thing. This  chink  sinks  down  from  an  external  brass  box, 
which  is  sufficiently  large  to  admit  a man’s  fingers  to  drop  in 
the  token  by  an  external  aperture  or  mouth  of  the  chink,  tue 
token  being  directed  perpendicularly  through  this  chink  into 
such  cell  as  is  immediately  under  it,  ami  which  must  corre- 
spond w ith  the  time  of  night  or  day.  The  head  of  the  case  of 
the  machine  has  double  doors  in  front ; the  oulw  arri  door  covers 
tbe  whole  face  together,  leaving  a sufficient  space  above  the 
horizontal  wheel  for  examining  the  tokens  and  taking  them  from 
the  cells,  or  for  removing  the  wheel  when  necessary.  A smaller 
door  opens  in  this  large  one  upon  the  brass  box  abnvementioned, 
tbe  opening  of  which  belongs  solely  to  the  watchman,  or  such 
other  person  as  may  he  required  to  use  the  same,  for  the  pur- 
pose of  seeing  the  time  and  dropping  his  tokens,  a minute  dial 
also  being  placed  under  the  hour-index.  If  it  be  found  more 
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convenient,  ft  common  dial  plate,  to  shew  the  hours  and  minutes,  ] 
may  be  placed  instead  of  the  minute  dial.  The  great  outer 
door  first  mentioned  is  to  be  opened  only  by  the  inspector  or 
examiner  of  the  tokens,  and  ought  to  be  well  secured  ; but  for 
greater  safety,  both  against  thieves  and  weather,  there  is  an  inside 
door,  in  which  the  fore  mentioned  brass  box  is  fixed;  and  this 
inner  door  being  opened,  throws  into  view  the  borisoota!  wheel 
tur  the  purposo  just  specified.  These  are  the  essential  parts 
of  the  invention;  the  different  appendages  may  be  variously 
modified.  One  such  instrument  as  this  being  placed  at  each 
end  of  a watchman’s  round,  it  will  be  Ascertained  how  the  man 
continued  his  movements  through  the  night,  to  a nicety  of  ten 
minutes  (or  less  if  required)  at  any  period  of  the  wateh ; and 
the  slightest  irregularity  or  omission  will  he  delected  the  next 
morning  by  the  person  whose  office  it  shall  be  to  open  the 
machine.  No  trick  or  fraud  on  the  watchman's  part  can  coun- 
teract the  movement  of  the  horizontal  wheel  comprising  the  cells 
into  which  the  tokens  are  to  be  dropped  ; each  cell  is,  by  this 
contrivance,  like  time  itself,  irrevocable  when  past:  the  watch- 
man has  no  command  over  it,  and  the  whole  will  be  a kind  of 
speaking  witness  of  his  diligence  and  fidelity  in  going  his  rounds, 
answering  the  next  morning  to  the  exact  periods  be  cither  was 
or  ought  to  have  been  there. 

The  same  machine  will  answer  in  custom-houses,  ware-houses, 
banking-houses,  manufactories,  bleaching-grounds.  and  every 
place  whore  watching  or  other  attendance,  to  be  useful,  must 
bo  exact:  even 'sentinels  on  military  duty  might  be  required  to 
leave  tokens  as  memorials  of  their  vigilance. 

Mr.  Day  obtained  the  usual  patent  for  securing  to  himself 
the  right  of  making  and  selling  this  instrument;  yet  surely  not 
to  the  exolnsion  of  others  invented  for  the  same  purpose : for 
the  late  Marquis  of  Exeter  informed  the  public  years  ago, 
through  the  medium  of  Nicholson's  Philosophical  Journal,  that 
a clock  for  a similar  purpose  had  been  invented  by  Messrs. 
Boulton  and  Watt  of  Birmingham,  which  cost  no  more  than 
thirty  shillings.  His  lordship  bad  then  bad  two  of  them  at  Bur- 
leigh Hall  more  than  four  years ; and  be  gives  the  following 
description  of  them  : “They  go  eight  days,  and  have  a face  like 
a clock,  but  do  not  strike.  The  dial  goes  round,  and  the  hour- 
finger  is  fixed  : round  the  edge  of  the  dial  are  moveable  iron 
pins,  corresponding  with  the  quarters  in  each  hour.  A small 
hammer  placed  behind  the  hour-finger,  when  moved  downwards, 
poshes  into  the  dial  one  of  the  pins  which  happens  to  be  under 
it  at  the  time,  which  pin  remains  so  abased  until  the  dial  nearly 
returns  to  the  same  place,  when  by  an  enclosed  plane  the  pin  is 
raised  up  into  its  first  position.  This  gives  timo  to  have  the 
machine  examined  in  the  morning,  to  see  how  many  pins  have 
been  struck,  and  at  what  time  they  were  pushed  downwards. 
The  hammer  is  moved  by  tho  pulling  of  a chain  with  a handle, 
like  house-door  hells,  which,  hy  cranks  and  wires,  is  attached 
to  it.  I have  one  in  my  library,  the  handle  is  out  of  doors. 
The  other  machine  is  placed  in  a building  at  the  other  end  of 
my  premises." 

WATER,  a transparent  fluid  without  colour,  smell,  or  taste  ; 
in  a very  small  degree  compressible  ; when  pure,  not  liable  to 
spontaneous  change  ; liquid  in  the  common  temperature  of  our 
atmosphere,  assuming  a solid  form  at  32°  Fahrenheit,  and  a 
gasseous  at  212?,  but  returning  unaltered  to  its  liquid  state  on 
resuming  any  degree  of  heat  between  these  points  ; it  is  capa- 
ble of  dissolving  a greater  number  of  natural  bodies  than  any 
other  fluid  whatever,  and  especially  those  known  by  the  name 
of  the  saline  ; performing  the  most  important  functions  In  the 
vegetable  and  animal  kingdoms,  and  entering  largely  into  their 
compositions  as  a constituent  part. 

Water  exists,  therefore,  in  three  different  states  : in  the  solid 
state,  or  state  of  ice,— in  the  liquid. — and  in  the  state  of  vapour 
or  steam.  It  assumes  the  solid  form,  as  observed  above,  when 
cooled  down  to  the  temperature  of  32**,  in  which  state  it  increases 
in  bulk,  and  hence  exerts  a prodigious  expansive  force, 
owing  to  the  new  arrangement  of  its  particles,  which  assume  a 
crystalline  form,  the  crystals  crossing  each  other  at  an  angle  of 
6C?  or  120?.  The  specific  gravity  of  ice  is  therefore  less  than 
that  of  water.  When  ice  is  exposed  to  a temperature  above 
32°,  it  absorbs  caloric,  which  then  becomes  latent,  and  is  con- 
verted into  a liquid  state,  or  that  of  water.  At  the  temperature 
of  42°'6,  water  is  at  its  maximum  of  density  ; and  according  to 


some  accurate  experiments  upon  water  in  this  state,  a French 
cubic  foot  of  it  weighs  70  pounds  223  grains  French,  which  is 
equal  to  629462*9492  troy  grains.  Ac  English  cubic  foot,  at 
the  same  temperature,  weighs  437102*49I9  grains  troy.  By  pro- 
fessor Robinson’s  experiments,  it  is  ascertained,  that  a cubic 
foot  of  water,  at  the  temperature  of  66?.  weigh*  993*74  avoir- 
dupois ounces,  of  437*6  grains  troy  each,  or  about  1J  ounce 
less  than  1000  ounces  avoirdupois,  which  latter,  however,  is 
the  usual  estimate.  When  water  is  exposed  to  tho  temperature 
of  212°,  it  boils ; and  if  this  temperature  be  continued,  the  whole 
is  converted  into  elastic  vapour  or  steam.  In  this  state  it  ex- 
pands to  about  1800  times  its  bulk  when  in  the  state  of  water, 
which  shews  what  an  astonishing  expansive  force  it  must  exert 
when  it  is  confined;  and  hence  its  application  to  the  steam- 
engine,  of  which  it  is  the  moving  power. 

To  ascertain  ike  Contraction  and  Expansion  of  Water  rm  Cool- 
ing. — Fill  a thermometer  tube  with  tepid  water,  and  immerse  it 
in  a glass  vessel  containing  water  of  the  same  temperature,  in 
which  a mercurial  thermometer  is  placed.  If  the  whole  appa- 
ratus he  now  placed  in  a bed  of  snow, or  in  a frigorifio  mixture, 
the  water  in  the  tube  will  gradually  contract,  till  the  mercury 
shews  the  temperature  of  4l)w;  it  will  then  begin  to  expand  gra- 
dually until  it  becomes  ice.  From  this  simple  experiment  the 
reader  may  see.  what  is  otherwise,  however,  a well  established 
fact,  that  the  specific  gravity  of  water  is  greatest  at  42°.  The 
expansion  of  this  fluid  when  cooled  still  further,  is  an  exception 
to  the  general  law  of  bodies  expanding  by  heat  and  contracting 
by  cold  ; and  as  we  are  unable  to  account  for  it,  or  refer  it  to 
any  class  of  facts,  it  seems  like  a perpetual  miracle,  and  may 
excite  both  our  wonder  and  our  gratitude  whenever  ft  is  con- 
templated. It  is  in  consequence  of  this  miracle  that  ice  swims 
on  water,  and  does  not  sink  down,  choking  op  the  streams  and 
stopping  the  currents  of  the  rivers,  the  continued  flow  of  which 
is  ns  necessary  to  the  existence  of  the  world  as  the  circulation 
of  blood  is  to  our  existence. 

Rules  for  ascertaining  the  Impurity  of  Water.  Water  is 
rarely  found  in  a perfectly  pure  state.  It  almost  invariably 
contains  some  portion  of  earthy,  saline,  vegetable,  animal,  or 
metallic  matter,  which  is  derived  from  the  substances  over  or 
through  which  it  flows.  These  substances  being  more  or  less 
held  in  aolntion,  filtration  will  of  course  only  separate  that 
which  is  undissolved  and  floating  in  it ; ignorant  persons  should 
not  therefore  conclude  because  water  has  been  filtered,  that  it 
is  pure  and  fit  fur  drinking ; as  it  might  contain  a deadly  quan- 
tity of  lead  ia  solution,  and  yet  be  perfectly  bright  and  transpa- 
rent. Most  waters,  however,  that  are  turbid  only  require  filtra- 
tion to  render  them  salubrious.  The  most  certain  and  direct 
way  of  purifying  water  is  by  distilling  it  with  some  fresh  char- 
coal. The  impurity  of  water  may  be  ascertained  hy  comparing 
it  with  that  which  is  known  to  be  pure,  or  distilled  water.  Im- 
pure water  is  heavier  than  pure  water.  Impure  water  is 
thinner,  has  less  fluidity,  than  pure  water.  Impure  water  has 
some  taste,  colour,  or  smell, — pure  water  lias  none.  Impure 
water,  that  contains  earthy  and  metallic  salts,  is  called  hard 
water,  being  not  so  soft  to  the  touch  as  pure  water,  nor  does 
it  wet  any  substance  so  readily  ns  pure  water.  In  country 
places,  where  water  is  both  plentiful  and  rood,  these  distinc- 
tions may  be  deemed  unimportant ; hut  the  Impurity  of  water 
in  some  situations  is  of  very  serions  moment,  and  felt  (we  believe) 
very  generally  throughout  the  metropolis.  In  Christ  Church, 
Surrey,  it  is  a subject  of  as  much  complaint,  perhaps,  as  any- 
where. The  water  as  supplied  from  some  of  the  metropolitan 
water-works  is  so  grossly  impure,  that,  in  the  absence  of  filter- 
ing, it  can  only  be  safely  used  in  food  or  drink  after  it  has  been 
boiled,  recoolcd,  and  allowed  to  settle  for  some  time — a process 
which  is  not  only  attended  with  considerable  trouble,  but  which 
necessarily  deteriorates  the  quality  of  the  water. 

The  following  is  a description  of  a method  of  filtering  which 
may  easily  be  adopted : Procure  a cask  somewhat  less  than  a 
porter  hogshead,  but  of  a different  shape,  in  order  to  give  the  bet- 
ter effect  to  the  filtering  process,  being  40  inches  deep  on  end, 
and  20  inches  in  diameter  at  the  top  and  bottom.  Make  then  a 
second  or  false  bottom,  and  perforate  it  by  a three-quarter  inch 
gongc  with  about  18  holes  ; groove  it  into  the  cask,  about  four 
inches  from  the  undermost  or  real  bottom,  and  cover  it  over 
with  four  plies  of  coarse  flannel.  Procure  a quantity  of  coarse 
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fresh-water  Mud,  and  with  this  fill  the  cask  to  tbc  height  of  20 
laches  from  the  false  bottom,  beating  it  hartl  down  as  it  is  pat 
in.  Above  the  sand  iaacrt  another  false  bottom,  perforated  like 
the  former,  bat  not  grooved  into  tbc  cask  ; and  over  that  again 
lay  two  plica  of  ilanncl.  Then  add  layers  of  sand  and  pounded 
charcoal  alternately,  for  the  height  of  ten  inches  more,  and 
above  these  place  a lid,  perforated  and  covered  with  flannel, 
like  the  two  false  bottoms.  The  six  inobes  of  the  cask  which 
are  now  left  unoccupied,  appropriate  to  the  water  to  be  filtered: 
a space  equal  to  the  reception  of  from  8 to  lOgallons.  On  making 
an  experiment  with  the  filter  thus  constructed,  it  will  be  found 
that  the  water,  however  impure  when  first  put  in.  comes  out  as 
clear  and  sparkling  as  crystal ; and  on  a continued  trial,  there 
may  be  procured  in  this  way  more  than  twenty  gallons  of  such 
water  every  twelve  hoars.  The  water  may  be  produced  of  even 
greater  purity,  were  it  made  to  percolate  upwards  instead  of 
downwards ; we  might,  therefore,  have  our  apparatus  altered 
to  one  of  the  improved  description  represented  in  the  annexed 
sketch. 

Description. — No.  1 is  a cask,  40  inches  deep  by  20  in  diame- 
ter, to  he  filled  with  water  from  the  cistern  W.  No.  2,  another 
cask  of  the  same  capacity,  to  contain  the  filter.  13,  the  first 
fatso  bottom,  perforated  and  covered  with  flannel.  D.  the  height 
to  which  the  cask  (No  2.)  should  be  filled  with  sand,  and  at 
which  the  second  false  bottom  should  be  inserted.  E,  the  lid, 
between  which  and  I>  equal  quantities  of  sand  and  charcoal 
are  to  be  interposed.  €.  communicating  cock  between  the  two 
barrels.  A,  a cock,  to  discharge  the  pure  filtered  water.  F,  a 


vessrl  to  receive  the  water.  G,  the  false  bottom  to  be  grooved 
into  the  cask  No.  2.  H,  a ball-cock  to  regulate  the  filling  of 
the  cask  No.  I. 

An  apparatus  of  the  kind  wc  have  described,  must  obviously 
have  great  advantages  over  any  filter  that  can  be  made  of  stone. 
By  removing  the  upper  lid  E,  whatever  refuse  may  gather  on 
the  top,  can  be  skimmed  olf  occasionally.  New  layers  of  sand 
and  charcoal,  too.  ean  he  introduced  with  great  case,  so  that 
the  apparatus  can  with  very  little  trouble  be  kept  at  all  times 
in  tolerably  efficient  action,  and  may  at  a little  expense  ho 
renovated  entirely,  whenever  that  is  found  necessary.  All  the 
•tone  filters,  on  the  contrary,  that  wc  have  ever  seen,  get  rapidly 
clogged  with  the  earthy  deposits  from  the  water,  and  if  not  fre- 
quently cleaned  out,  soon  cease  running  altogether.  It  is  de- 
serving of  remark,  that  when  the  water  is  sufferer  I to  remain  in 
the  filler  for  any  considerable  time,  it  is  apt  to  acquire  a rank 
taste.  It  should  be  drawn  of)'  regularly  at  short  intervals,  or, 
which  is  better,  by  the  emission  of  j constant  stream. 

Finding  of  Water  by  the  Divining  Rod,  is  said  to  be  practised 
in  tin*  following  manner:— A green  bunch  of  ba**l  or  thorn  is 
out  with  a fork  like  the  letter  Y at  its  upper  end ; the  water 
finder  takes  hold  of  the  two  prongs  of  the  fork  with  both  hands 
held  together  in  front  of  him,  keeping  the  rod  in  an  horizontal 
position,  walking  over  the  ground  in  this  manner  where  a well 
Is  proposed  to  be  sunk.  When  he  comes  over  the  spot  where 
water  is  to  be  found,  tbc  thick  end  of  the  rod  is  observed  to  dip 
so  decidedly,  that  no  mistake  ever  arises  from  the  indication. 

Water  Closet.  Description  of  an  Improved  one,  invented  by 
Mr.  Jordan , of  Norwich . Essential  as  water  closets  are  to  the 
cleanliness  and  comfort  of  our  dwellings,  it  was  not  until  that 
extremely  simple,  but  useful  contrivance,  known  by  the  name  I 
of  tbc  water  lute,  or,  as  it  is  commonly  called,  the  stink  trap,  was 
applied  to  them,  that  the  premises  could  be  even  partially 
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secured  from  being  annoyed  with  unpleasant  and  noisome  efflu- 
via. In  the  coontry  this  evil  was  avoided  by  placing  the  water- 
closet  in  tbc  garden  : bat  in  large  towns  there  was  no  r&uiedy, 
except  frequent  rinsing.  But  notwithstanding  the  defence 
afforded  by  the  water-lute,  these  indispensable  requisites  con- 
tinued to  be  an  annoyance,  from  the  soil  sometimes  accumulat- 
ing in  the  pan  of  the  slink  trap,  so  that  the  necessity  of  rinsing 
with  water  became  frequent — an  operation  which  servants,  how- 
ever urged  to  it,  would  often  neglect.  An  apparatus,  calculated 
to  perform  this  oilier,  cither  by  being  put  into  action  by  the  use 
of  the  closet,  or  that  might  easily  lie  made  to  act  on  such  an 
occasion  by  the  hand,  was.  in  consequence,  long  a desideratum 
and  this  desideratum  was  at  last  supplied  to  a certain  extent  by 
the  late  Mr.  Bramah,  to  whom  the  world  is  indebted  for  that 
most  powerful  machine,  the  hydraulic  press. 

Bramah’s  water-closet  is  two  well  known  to  need  any  parli- 
lar  description  in  this  place,  having  become  one  of  the  appen- 
dages, in  general  use,  in  all  modern  mansions  ; and  could  the 
occupiers  always  count  upon  their  servants  possessing  even  a 
very  small  portion  of  mechanical  knowledge,  it  would  have 
proved  more  efficient  than  it  has  done.  But  owing  to  this  lack 
of  knowledge,  very  slight  causes,  as  all  builders  and  plumbers 
well  know,  not  only  impede  at  times  its  due  action,  but  expose 
the  premises  to  be  inundated  by  the  continued  flow  of  tbo  cis- 
tern or  reservoir  employed  to  supply  the  water,  occasioned  by 
any  bit  of  paper  or  other  substance  happening  to  lodge  in  the 
valve. 

Jordan's  water  closet  requires  only  to  be  made  known  to 
architects  and  builders,  who  may  be  allowed,  generally  speak- 
ing, to  be  the  most  competent  judges  of  the  value  of  any  im- 
provement of  this  nature,  to  insure  its  general  adoption  in  all 
new  erections.  We  have  not  mentioned  as  any  defect  in  Mr. 
Bramah's  apparatus,  the  stretching  of  the  copper-wires  that 
eonnect  the  cranks  by  which  action  is  given  to  the  valve  aud 
trap  pan,  and  which  slrctchingai  last  deranges  the  apparatus  ; 
because  it  is  not  a fair  objection  against  any  piece  of  mechanism 
to  say,  that  in  course  of  time  it  will  need  lo  be  repaired.  But 
when  another  apparatus  offers  itself  to  notice,  it  becomes  a 
matter  of  common  prudence  to  compare  the  two  in  point  of 
durability,  as  well  as  general  efficiency. — See  the  Plate. 

Jordan  has  taken  out  a patent  for  his  new  apparatus,  aod  the 
following  particulars,  extracted  from  bis  specification,  will 
make  the  arrangement  and  structure  of  his  machine  familiar  to 
our  mechanical  readers.  We  have  only  to  premise,  that  whero 
the  same  letters  occur  in  more  than  one  of  the  figures  of  the 
plate,  they  refer  in  both  to  the  same  parts.  Jordan  hasdiscardcd 
from  his  apparatus  the  valves,  cranks,  and  connecting  w ires  em- 
ployed in  shutting  off  or  opening  the  communication  between 
tbe  reservoir  and  tbe  basin,  or  soil- pan.  in  the  best  water  clo- 
set now  ia  common  use,  and  instead  thereof,  lie  uses  what  ia 
known  among  engineers  by  the  name  of  a three-way  cock,  aud 
also  a secondary  or  intermediate  air-tight  reservoir,  made  of 
copper,  or  other  convenient  material,  and  posited  between  iho 
main  re*rrvoir  and  tbe  pan  or  bason.  To  this  cock,  action  is 
given  by  a lever,  pressed  down  a little  way  by  tbc  seat,  when 
tbe  closet  is  being  made  use  of,  which  causes  the  plug  of  the  cock 
to  make  about  a sixth  part  of  a revolution  in  its  shell  or  barrel, 
thereby  opening  a communication  between  the  main  reservoir 
and  the  second ary  reservoir,  mid  supplying  tbe  latter  with  a 
sufficient  charge  of  water  for  the  present  occasion,  while  simul- 
taneously, by  the  same  movement  of  the  cock,  the  communica- 
tion is  shut  off  between  the  secondary  reservoir  and  the  basou. 

In  this  apparatus,  the  pan  or  bason  A,  fig.  I,  is  fixed  in  its 
place  in  the  usual  manner.  The  water  for  rinsing  it  is  admitted 
by  the  aperture  B.  from  the  secondary  reservoir  R,  through  the 
thrcc-way-cnck  C.  which  is  represented  in  that  position  in  which 
it  is  left  after  tbe  pressure  is  removed  from  the  scat,  and  after 
the  water  (having  been  admitted  from  tbo  secondary  reservoir 
through  the  cock  C,  into  tbe  basqn  or  pan  A.)  has  performed 
its  duty — the  communication  being  still  open  between  the  pan 
or  bason  and  the  secondary  reservoir,  which  is  then  empty.  For 
the  convenience  of  description,  the  pan  A is  represented  w ith- 
out the  usual  boxing  or  enclosure,  aud  without  either  tbe  cover 
or  the  sinking  seat.  Let  the  seat  be  conceived  to  lie  attached 
to  its  place  by  hingrs.  in  the  usual  manner,  and  resting  in  front 
on  tbe  top  of  the  rod  F,  then,  (as  may  be  seen  by  inspecting  the 
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drawing,)  the  scat  on  being  pressed  down,  will  cause  the  rod 
P to  descend,  and  give  motion  to  the  lever  G,  H,  which  being 
connected  with  the  lever  or  handle  I of  the  three-way  cock,  by 
the  intermediate  rod  K,  will  cause  the  handle  I to  describe  an 
arc  i,  d,  upwards  to  H,  pointed  to  by  the  dotted  outline  of  the 
handle  or  lever  1 in  its  elevated  position.)  and  will  keep  it  in 
that  elevated  position  till  the  pressure  be  removed  from  the  top 
of  the  rod  F,  when  by  the  action  of  the  spring  Q,  It  will  be 
brought  back  to  its  first  situation. 

Any  machinist  will  see  that  different  contrivances  may  be 
employed  to  give  the  requisite  action  to  this  part  of  the  appa- 
ratus ; the  patentee,  however,  docs  not  rest  the  utility  of  his 
' invention  on  the  particular  structure  of  the  connecting  parts  of 
his  machinery,  but  on  the  employment  of  the  three-way  cock  in 
place  of  the  valves  and  cranks  hitherto  used  in  water-closets, 
and  on  the  employment  of  his  secondary  reservoir.  But  in 
whatever  way  motion  be  given  to  the  plug  of  the  three-way 
cock  to  cause  it  to  make  about  a sixth  part  of  a revolution,  as 
above  slated,  the  communication  between  the  secondary  reser- 
voir K,  and  a pan  or  bason  A,  is  thereby  shut  off,  and  a com- 
munication is  simultaneously  opened  between  tbe  reservoir  K 
and  the  supply  pipe  P,  which  supply  pipe  is  brought  by  any 
convenient  course  from  the  main  reservoir,  wherever  it  may  be 
situated  at  some  higher  position.  This  last-mentioned  com- 
mnnicalion  being  now  open,  the  water  descends  from  the  main 
reservoir  through  the  supply-pipe  P,  passes  through  tho  cock 
C and  the  pipe  I),  and  then  ascends  into  the  secondary  reser- 
voir K,  by  which  a degree  of  compression  is  given  to  the  air 
contained  therein,  proportioned  to  the  greater  height  of  the 
water  in  the  main  reservoir.  During  the  time  that  a person  is  on 
the  sinking  scat,  the  secondary  reservoir  receives  its  charge  ot 
water  in  the  manner  just  mentioned,  and  is  put  in  readiness  to 
have  the  same  discharged  with  considerable  velocity,  by  the 
elasticity  of  the  confined  air,  whenever  the  person  rises  from 
the  seat ; the  compressed  air,  by  its  elastic  force,  then  urg- 
ing the  water  through  the  aperture  B into  the  pan  A,  whence 
it  removes  the  soil  through  tbe  stink-trap  T,  to  the  soil  pipe  U, 
to  be  carried  off  to  the  cess  pool. 

The  foregoing  is  what  the  patentee  calls  the  more  favourable 
arrangement  and  form  of  his  apparatus — he  prefers  and  adopts, 
however,  another  construction  when  circumstances  will  permit 
it,  that  is,  when  the  main  reservoir  is  sufficiently  elevated  to 
press  the  air  contained  above  the  surface  of  the  waterin  the  secon- 
dary reservoir,  with  the  weight  of  a columnof  water  of  about  ten 
ir  twelve  feet  in  hrighL  But  when  the  main  reservoir  is  notsufli- 
riently  elevated  togivc  thatdegrceofcompression  to  the  air  which 
s required  for  an  efficient  quick  expulsion  of  the  water,  lie  places 
he  secondary  reservoir  as  high  ns  circumstances  will  permit, 
four  or  five  feet  at  least,  but  more  if  possible,)  that  he  may 
’Stablish  a column  of  water  between  it  and  the  pan  A,  to  act  by 
ts  mere  weight  as  an  impelling  power,  (when  the  cock  C is  put 
«n  its  requisite  position,)  to  force  the  water  to  pass  from  the 
secondary  reservoir  into  A,  with  a proportioned  velocity.  That 
is,  in  this  plaee  he  does  not  employ  it  air-tight,  but  open  to  the 
atmosphere. 

That  this  may  be  the  more  easily  understood,  see  plate,  fig.  2, 
in  which  the  communication  is  open  between  the  secondary  reser- 
voir and  the  injection  pipe  N,  the  water  being  discharged,  or 
having  been  injected  through  the  pipe  N into  the  pan  or  bason 
at  A,  by  its  own  weight,  ander  the  common  pressure  of  the 
atmosphere,  acting  upon  it  at  the  open  orifice  of  the  pipe  or 
tube  S,  which  ascends  from  the  secondary  reservoir  through  the 
main  reservoir  M M,  almost  to  its  top,  which  is  open  to  the 
atmosphere.  This  pipe  S answers  also  another  good  purpose, 
in  certain  circumstances ; namely,  when  the  main  reservoir  M M 
receives  its  supply  from  any  source  which  at  particular  times, 
or  by  any  accident,  may  cause  an  overflow,  (and  which  often 
causes  great  damage,)  the  tube  or  pipe  S then  serving  as  a waste 
pipe  to  carry  off  the  surplus.waste  through  the  secondary  reser- 
voir It,  the  pipe  D,  the  cock  C,  and  the  injection  pipe  N.  all  of  J 
which,  as  lias  already  been  slated,  are  open  so  long  as  the  sinking 
seat  is  not  pressed  on — that  is,  in  other  words,  so  long  as  the 
rod  F (fig.  1,)  is  not  depressed  in  such  a manner  as  to  turn  the  , 
handle  of  the  cock  C,  into  the  position  marked  by  the  dotted  j 
outline  thereof.  And  here  let  it  be  observed,  that  as  often  as  j 
the  position  of  tbe  plug  is  altered,  by  depressing  the  end  G,  and  [ 


elevating  tbe  end  II  of  the  lever  G II,  fig,  1,  the  cock  is  brought 
back  again  to  its  former  position  by  tho  action  of  the  spring  Q, 
as  soon  as  the  pressure  is  removed  from  the  top  of  ibo  rod  F. 

We  need  hardly  notice,  what  is  common  to  every  similar 
combination  of  parts,  namely,  that  the  usual  means  of  simple 
joints  arc  employed  in  the  said  apparatus  to  facilitate  motion, 
where  necessary,  at  the  junctions  of  the  levers  and  rods,  as  at 
a,  A,  ande,  and  at  the  fulcrum  r,  of  the  lever  GH,  as  may  be 
seen  by  inspecting  fig.  1. 

Mr.  Jordan  lias  also  introduced  another  improvement  into 
tbe  three-way  cock,  which  should  not  pass  without  notice,  as  it 
may  be  applied  with  advantage  to  other  purposes.  It  is  simple, 
but  at  the  same  time  very  effectual  in  giving  a quick  passage  to 
the  water.  He  makes  the  shell  or  barrel,  and  plug  of  the  oock, 
about  A}  inches  long  and  about  2 inches  diameter  at  one  end, 
and  I)  inch  at  the  other:  and  instead  of  cutting  out  of  the  plug 
such  a piece  as  m,  tig.  3,  he  removes  a long  piece  n,  as  shewn 
in  fig.  4. 

One  great  advantage  that  attends  the  invention  is.  that  where 
several  water-closets  may  be  required  in  large  private  build- 
ings, in  prisons,  hospitals,  or  extensive  manufactories,  only  one 
general  reservoir  is  required,  nor  will  the  premises  ever  need  to 
be  loaded  with  any  other  water  than  that  in  the  one  main  reser- 
voir, all  tbe  secondary  reservoirs  being  empty  whenever  the 
apparatus  is  not  in  operation.  For  the  service  of  any  number  of 
water-closets,  it  is  only  necessary  to  connect  a pipe  for  each, 
with  the  supply-pipe  F,  in  order  to  coovey  water  into  tbe  secon- 
dary reservoir  appropriated  to  each  closet  respectively;  and 
such  is  the  convenience  in  fixing  this  apparatus,  resulting  from 
its  simplicity,  that  these  pipes,  connected  with  the  supply  pipo 
F.  may  be  carried  in  any  direction  — as  behind  skirling  boards, 
up  dark  corners,  or  in  any  other  course  that  may  occasion  tho 
least  cutting  of  walls  or  of  floors— provided  only  that  the  closet 
he  posited  at  the  required  depth  below  tbe  main  reservoir.  The 
secondary  reservoir  is  commonly  made  about  8 inches  in  dia- 
meter, and  2 feet  long : the  pipe  F is  common  f-inch  lead  pipe, 
inside  diameter;  the  pipe  I>  about  1|  inch  diameter;  and  the 
injection  pipe  N not  less  in  its  smallest  part.  The  soil-pipe  V 
is  of  the  usual  dimensions,  namely,  about  four  inches  in  dia- 
meter. 

Water  Bailiff . is  an  officer  in  sea-port  towns,  appointed  for 
the  searching  ol  ships;  and  in  London  the  water  bailiff  has  the 
supervising  and  search  of  fish  brought  thither,  and  the  gather- 
ing of  the  toll  arising  from  the  Thames  ; his  office  is  likewise  to 
arrest  men  for  debt,  kc.  or  other  personal  or  criminal  matters 
upon  the  river  Thames. 

Water  Colours.  Tbe  general  or  simple  colours,  and  the  vari- 
ous species  of  each,  fit  for  painting  in  water  colours,  are  as  fol- 
low : 

WAites:  Constant  whito,  white  lead,  flake  white.  Blacks  i 
ivory  black,  lamp  black.  Greens:  green  bice,  sap  green.  Bluet: 
indigo,  smalt,  Prussian  blue,  ultramarine,  ultramarine  ashes. 
Browns : umber,  burnt  omber,  bistre,  burnt  terra  de  sienna, 
unburnt  ditto,  Heals:  burnt  ochre.  Indian  red,  lake,  vermilion, 
carmine,  Indian  lake.  Yellows:  English  ochre,  gamboge,  or- 
piment,  Roman  ochre,  Italian  piok,  king’s  yellows. 

Water  Course.  A water  course  does  not  begin  by  prescrip- 
tion or  assent,  but  begins  ex  jure  naturae,  having  this  course 
naturally,  and  cannot  be  diverted. 

Water  Borne,  the  slate  of  a ship  with  regard  to  the  water 
surrounding  her  bottom,  when  there  is  barely  a sufficient  depth 
of  it  to  float  her  off  llte  ground. 

Water  Lines,  horizontal  lines,  supposed  to  be  drawn  about 
the  outside  of  the  ship’s  bottom,  close  to  the  surface  of  the 
water  on  which  she  floats ; they  are,  accordingly,  higher  or 
lower  upon  the  bottom,  in  proportion  to  the  depth  of  the  column 
of  water  required  to  float  her. 

Water  -logged,  the  state  of  a ship,  when,  by  receiving  a 
great  quantity  of  water  into  her  hold,  by  leaking.  &c.  she  has 
become  heavy  and  inactive  upon  the  sea,  so  as  to  yield  without 
resistance  to  the  efforts  of  every  wave  rushing  over  her  decks. 
In  this  dangerons  situation  there  is  no  resource  for  tbe  crew, 
except  to  free  her  by  the  pumps,  or  to  abandon  her  by  getting 
into  the  boats;  for  the  centre  of  gravity  is  no  longer  fixed,  but 
fluctuating  from  plaee  to  place;  the  ship  entirely  loses  her 
stability,  and  is  almost  totally  deprived  of  the  use  of  her  sails. 
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which  may  only  operate  to  accelerate  her  destruction  by  over- 
setting; her,  or  pressing  the  bead  under  water. 

Watfr  Mill,  See  Mechanics. 

Watf.r  Sail , a small  sail  spread  occasionally  under  the 
lower  studding  sail  or  driver  boom,  in  a fair  wind  and  smooth 
•i*a. 

Water  Spout.  Set  Spout. 

Water  Ways,  long  pieces  of  timber  serving  to  connect  the 
sides  of  a ship  to  her  decks,  and  form  a channel  to  carry  off  the 
water  from  the  latter  by  means  of  scuppers. 

Water  Works,  in  general,  denote  all  manner  of  machines, 
moved  by.  or  employed  in  raising  or  sustaining  water ; in  which 
sense  water-mills  of  all  kinds,  sluices,  aqueducts,  itc.  may  be 
called  water-works. 

Water  Wheel,  the  wheel  of  a water-mill,  on  which  the  water 
acts  as  a first  mover. 

WATERING  Place,  in  a nautical  sense,  is  a situation 
where  boats  can  load  fresh  water  for  the  use  of  a ship.  There 
is  nothing  contributes  more  to  the  health  of  seamen  than  plenty 
of  fresh  water.  This  is  an  observation  made  by  the  great 
Captain  Cook,  who  is  entitled  to  perpetual  remembrance,  not 
more  for  his  nautical  talent*  and  the  large  additions  which  he 
has  made  to  the  stock  of  geographical  knowledge,  than  for  the 
humanity  which  he  displayed  on  all  occasions;  but  in  no 
instance  so  conspicuously  as  in  bis  unwearied  attentions  to  the 
preservation  of  the  health  of  seamen.  It  is,  therefore,  an 
object  of  no  small  importuuoe  to  discover  bow  water  may  be 
prevented  from  bcconmr.'  putrid,  or  be  corrected  and  restored 
after  it  has  become  putrid,  during  long  voyages.  Accordingly, 
tbe  Society  for  the  Encouragement  of  Arts,  fee.  deemed  this  a 
proper  subject  for  one  of  the  prise  questions. 

It  appears,  from  some  late  experiments,  that  foul  water  may 
be  rendered  sweet  and  pure  by  means  of  charcoal  powder  and 
quicklime.  The  following  observations  on  this  subject  are 
extracted  from  a number  of  Crell’s  Chemical  Journal,  English 
translation : — “ The  correction  or  restoration  of  putrid  water 
by  means  of  charcoal  is  so  easy,  so  simple,  and  so  cheap  a 
rocess,  that  it  deserves  to  be  preferred  to  all  other  methods 
itherto  proposed.  In  all  experiments  that  have  been  made,  it 
has  been  found  that  charcoal  powder,  added  in  greater  or  less 
proportion,  according  to  the  degree  of  putrefaction  and  the 
quantity  of  putrid  particles,  renders  foul  water  sweet  by  agita- 
tion therewith  for  a few  minutes.  The  subsequent  separation 
of  the  charcoal  from  the  water  is  effcctcr!  with  little  difficulty. 
The  employment  of  quicklime,  in  conjunction  with  charcoal,  is 
found  to  contribute  considerably  to  the  purification  of  foul 
water,  especially  if  the  water  abound  with  extractive  matter, 
which  the  quicklime  precipitates,  and  thereby  lines  the  water, 
and  renders  it  perfectly  clear.  But  the  bad  smell  of  the  water 
cannot  be  taken  off  by  lime  alone.  The  purifying  operation  of 
quicklime  in  conjunction  with  charcoal  is  most  striking  in  tho 
case  of  water  in  which  flux  has  been  suffered  to  putrefy;  such 
water  has  an  highly  offensive  smell.  That  which  was  used  in 
these  experiments  was  as  Mack  as  ink;  by  addition  of  quick- 
lime it  was  soon  rendered  quite  clear  and  limpid,  the  linac  carry-  j 
ing  down  with  it  black  flakes  to  the  bottom  of  the  vessel;  but 
tbe  bad  smell,  instead  of  being  removed,  was  made  worse,  and 
• ould  only  be  got  rid  of  by  Ihc  addition  of  the  charcoal  powder. 
Water  in  which  cabbage  has  been  steeped,  and  which  w as  of  n 
yellowish  brown  colour,  was  in  like  manner  rendered  flue  and 
clear  by  quicklime,  but  did  not  part  with  its  stinking  smell  till 
charcoal  was  mixed  with  it. 

“ For  the  separation  of  the  portion  of  time  which,  in  this 
mode  of  purification,  remains  dissolved  in  the  water,  it  is  pro- 
posed to  employ,  (in  preference  to  fixed  air)  cither  acid  or 
tartar  or  vitriolic  acid.  Water  that  has  undergone  putrefaction 
is  deprived  of  its  fresh  and  brisk  taste,  which  chxrooal  is  not 
capable  of  restoring  ; hence  the  water  that  has  been  thus  puri- 
fied tastes  soft  and  vapid.  For  the  restoration  of  its  pleasant 
refreshing  taste,  fixed  air  is  recommended  to  bo  mixed  with  il. 
The  disagreeable  mouldy  taste  which  some  waters  have  in  their 
natural  state  may  he  corrected  by  simple  filtration  through 
charcoal  powder;  which  has  this  farther  advantage,  that  it 
separates  at  the  same  time  all  extraneous  matter  lhat  is 
mechanically  mixed  with  the  water,  and  thereby  renders  it  pure 
and  clear.  Water  that  has  been  kept  mixed  with  charcoal  for 


a whole  year  was  not  perceived  to  have  the  least  putrid  smell. 
Hence  it  is  proposed  to  make  trial  of  charcoal  in  sea  voyages. 
It  is  farther  proposed  to  correct,  by  the  same  means,  the  bilge 
water  which  so  much  contaminates  the  whole  air  in  ships.” 

WATERMEN.  In  London,  the  lord  mayor  and  court  of 
aldermen  have  great  power  in  governing  the  company  of  water- 
men, and  appointing  the  fares  for  plying  on  the  river  Thames ; 
and  justices  for  Middlesex,  and  other  adjoining  counties,  have 
also  power  to  hear  and  determine  offences,  8tc.  See  10  G.  II. 
C.  31. 

WATT,  James,  Esq.  F.  R.  S.,  boro  in  Greenock,  in  the  year 
1736,  was  educated  in  the  public  schools  of  his  native  town; 
his  partiality  for  the  scientific  arts  soon  developed  itself,  and  at 
the  age  of  eighteen  be  went  to  London,  and  placed  himself 
under  the  tuition  of  an  eminent  mathematical  instrument-maker, 
but  ill-health  occasioned  his  return  to  Greenock  in  about  a 
year  ; and  this  appears  to  be  tbe  only  instruction  he  ever 
received,—al!  the  rest  was  self-acquired : but  so  early  bad  his 
talents  developed  themselves,  that  in  1757,  when  he  was  in  his 
21st  year,  he  was  appointed  mathematical  instrument-maker  to 
the  oniversity  of  Glasgow,  with  apartments  in  the  college.  From 
these  he  removed  to  the  city  of  Glasgow,  in  1761,  and  in  that 
and  the  subsequent  year  he  invented  his  improvements  on  tbe 
steam-engine ; but  circumstances  delayed  bis  taking  out  a 
patent  until  the  year  1766.  From  the  time  of  tlr*  invention, 
until  the  year  1774,  he  followed  the  profession  of  a civil  engi- 
neer, at  Glasgow,  and  made  many  surveys  of  canals  and  har- 
bours; several  of  the  former  of  which  have  been  carried  into 
execution.  The  fortunate  circumstance  of  his  undertaking  the 
repairs  of  a model  of  a steam-engine,  in  itself  of  so  little  im- 
portance, led  to  one  of  the  greatest  revolutions  in  mechanics 
that  has  taken  place  by  any  one  invention  since  tbe  records 
of  history.  See  Steam  Knoine. 

A gentleman  of  some  property  and  considerable  knowledge. 
Dr.  Roebuck,  who  was  capable  of  appreciating  the  merit  both 
of  the  inventor  and  of  the  invention,  at  last  united  himself  with 
Mr.  Watt,  in  the  enterprise  of  bringing  the  matter  to  perfection : 
but  bis  means  were  unequal  to  tbe  purpose  ; and  after  expend- 
ing all  he  could  afford,  the  affair  was  on  the  point  of  being 
abandoned,  when  Mr.  Boulton  tbe  great  Birmingham  manufac- 
turer, heard  of  the  invention.  Few  men  were  more  capable  than 
Matthew  Boulton  of  appreciating  the  value  of  Mr.  Watt's  disco- 
very, and  none  more  disposed  to  engage  in  a liberal  mannerin  the 
enterprise.  To  a generous  and  an  Ardent  mind,  M r.  Boulton  added 
an  uncommon  spirit  for  undertaking  what  was  great  and  diffi- 
cult. Perhaps  if  Mr.  Watt  had  searched  all  Europe,  he  could 
not  have  found  another  person  so  fitted  in  every  way  to  assist 
in  bringing  tbe  invention  to  bear.  Mr.  Boulton  had  money  at 
command ; he  was  a man  of  address  and  influence,  and  advan- 
tageously known  to  the  world : in  short,  he  was  just  the  person 
who  was  wanted;  and  after  reimbursing  I)r.  Roebuck  for  his 
expenditure  and  loss,  he  became  partner  with  Mr.  Wait,  who 
removed  to  Birmingham,  in  1779,  while  Mr.  Watt’s  grand 
invention  of  the  steam-engine  was  gradually  improving,  he  con- 
trived the  machine  for  copying  letters  by  means  of  a thin  moist 
paper  and  two  rollers.  It  is  a minor  invention,  though  very 
useful,  and  one  by  which,  to  use  his  own  words,  time,  labour, 
and  money  arc  saved  ; despatch  and  accuracy  are  attained ; 
and  secrecy  is  preserved.  It  has  got  into  general  use  all  over 
the  world,  and  gives  Mr.  Watt  another  claim  to  tho  gratitude 
of  mankind.  The  life  of  a sedentary  or  studious  man  produces 
few  incidents;  but  in  particular,  when,  liko  Mr.  Walt,  he  hap- 
pens not  to  live  amongst  a society  where  he  can  associate  much 
with  others  of  a similar  cast,  Birmingham,  or  the  country 
round,  afforded  few  men  who  were  calculated  to  associate  with 
Mr.  Watt ; accordingly  he  was  almost  constantly  at  home,  and 
very  seldom  in  company.  He  hud  for  a number  of  years  quitted 
business,  having  acquired  an  Independence,  and  having  a son 
to  continue  the  manufactory,  with  the  son  of  Mr.  Boulton.  Mr. 
Watt  was  a Fellow  of  the  Royal  Society  of  London,  and  a mem- 
ber of  the  Institute  of  Paris ; and  there  is  not  any  body  of 
learned  or  scientific  uteu  in  Europe,  that  would  not  have  thought 
\ his  being  admitted  into  their  number  an  honour  conferred  upon 
j them.  He  died  at  the  age  of  eighty-four,  athia  house  at  Heath- 
field  near  Birmingham,  having  enjoyed  bis  usual  health  and 
spirits  almost  to  the  last. 
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WAVE,  in  Physics,  a volume  or  water  elevated  by  the  action 
of  the  wind,  Ac.  upon  its  surface,  into  a state  of  fluctuation, 
and  accompanied  by  a cavity.  The  extent  from  the  bottom,  or 
lowest  point  of  ono  cavity,  and  across  the  elevation,  to  the 
bottom  of  the  next  cavity,  is  the  breadth  of  the  wave.  Waves 
are  considered  as  of  two  kinds,  which  may  be  distinguished 
from  one  another  by  the  names  of  natural  and  accidental  waves. 
The  natural  waves  are  those  which  are  regularly  proportioned 
in  sine  to  the  strength  of  the  wind  which  produces  them.  The 
accidental  waves  arc  those  occasioned  by  the  winds  reacting 
upon  itself  by  repercussion  from  hills  or  high  shores,  and  by 
the  dashing  of  the  waves  themselves,  otherwise  of  the  natural 
kind,  against  rocks  and  shoals  ; by  which  means  those  waves 
acquire  an  elevation  much  ubove  what  they  can  have  in  their 
natural  state. 

Motion  of  the  Wares.— Tbis  makes  an  article  in  the  Newtonian 
philosophy,  that  author  having  explained  their  motions,  and 
calculated  their  velocity  from  mathematical  principles,  similar 
to  the  motion  of  a pendulum,  and  to  the  reciprocation  of  water 
in  the  two  legs  of  a bent  and  inverted  syphon  or  tube.  Ilis 
propositions  concerning  such  canal,  or  tube,  is  the  forty-fourth  of 
the  second  book  of  his  Principia,  and  is  this:  “ If  water  ascend 
and  descend  alternately  in  the  erected  legs  of  a canal  or  pipe ; 
and  a pendulum  be  constructed  whose  length,  between  the 
point  of  suspension  and  the  centre  of  oscillation,  is  equal  to 
half  the  length  of  the  water  in  the  canal ; then  the  water  will 
ascend  and  descend  in  the  same  time  in  which  the  pendulum 
oscillates."  The  author  hence  infers,  in  prop.  46,  that  the 
velocity  of  waves  is  in  the  sobduplicatc  ratio  of  their  breadths  ; 
and  in  prop.  40,  be  proceeds  to  find  the  velocity  of  waves,  as 
follows:  •*  Let  a pendulum  be  constructed  whose  length 
between  the  point  of  suspension  and  the  centre  of  oscillation  is 
equal  to  the  breadth  of  the  waves,  and  in  the  lime  that  the 
pendulum  will  perform  one  single  oscillation  the  waves  will 
advance  forward  nearly  a space  equal  to  their  breadth.  That 
which  is  called  the  breadth  of  the  waves  being  the  transverse 
measure  lying  between  the  deepest  part  of  the  hollows,  or 
between  the  tops  of  the  ridges." 

Let  ABCDEF  represent  a stagnant  water  ascending  and 
descending  in  successive  waves.  Also  let  A.C,  E,  See.  be  the 
tops  of  ths  waves  ; and  0,  D,  F,  Ac.  the  intermediate  hollows. 
Because  the  motion  of 

the  waves  is  carried  on  ^ C ID 

by  the  successive  ascent  /^V / 

and  descent  of  the  wa-  

ter ; so  that  the  parts  of  B D 

it,  as  A.  C,  B,  Ac.  which 

are  highest  at  one  time,  become  lowest  immediately  after,  and 
because  the  motive  force,  by  which  the  highest  parts  descend 
and  the  lowest  ascend,  is  the  w eight  of  the  elevated  water,  that 
alternate  ascent  and  descent  will  lie  analogous  to  the  reciprocal 
motion  of  the  water  in  the  canal,  and  observe  the  same  laws  as 
to  the  times  of  its  ascent  and  descent,  and  therefore,  (bv  prop. 
44,  above  mentioned,)  if  the  distances  between  the  highest 
places  of  the  waves  A,  C,  E,  and  tbe  lowest  B,  D,  E,  be  equal 
to  twice  tbe  length  of  any  pendulum,  tbe  highest  parts.  A,  C,  E, 
will  become  the  lowest  in  the  time  of  one  oscillation,  and  in  the 
time  of  another  oscillation  will  ascend  again.  Therefore 
between  the  passage  of  each  wave,  the  time  of  two  oscilla- 
tions will  intervene;  that  is,  the  wave  will  describe  its  breadth 
in  tbe  time  that  the  pendulum  will  oscillate  twice  ; but  a pendu- 
lum of  four  times  that  length,  and  which  therefore  is  equal  to 
the  breadth  of  the  waves,  will  just  oscillate  once  in  that  time, 
Q.  E.  I. 

Corel.  1 Therefore  waves,  whose  breadth  is  equal  to  39| 
inches,  or  3$  feet,  will  advance  throogh  a space  equal  to  their 
breadth  in  one  second  of  time ; and  therefore  in  one  minute 
they  will  go  over  a space  of  of  195|fcet;  and  in  an  hour  a 
space  of  11737  feet  nearly,  or  two  miles  and  almost  a quarter. 

Corol.  2.  And  the  velocity  of  greater  or  less  waves  will  be 
augmented  or  diminished  in  the  subduplicate  ratio  of  their 
breadth. 

But  waves  never  emerge  and  sink  again  in  the  same  place. 
They  seem  to  take  their  origin  from  some  agitated  spot,  and 
appear  thence  to  advance  in  expanding  concentric  circles. 
The  subaqueous  propulsion  accompanying  them  decides  no 


donbt  the  direction  of  their  progress,  and  prevents  them  from 
remaining  in  a pendulous  state.  If  we  examine  attentively  the 
motion  of  a wave,  we  shall  find  that  the  fore-part  is  always  in 
the  act  of  rising,  while  tbe  hinder  part  is  eonstaotly  sinking. 
The  whole  system  hence  appears  to  roll  onwards,  though  there 
is  actually  no  translocation  of  any  portion  of  the  mass,  and 
each  particle  in  succession  merely  oscillates  with  nearly  a 
vertical  ascent  and  descent.  Tho  motions  of  waves  are  per- 
fectly imitated  on  the  stage,  by  laming  slowly  an  open  helical 
screw  applied  round  an  horizontal  axis.  This  effect  is  pro- 
duced by  the  varying  rate  of  the  vertical  elevation  and  depres- 
sion, which  must  be  as  the  versed  sine  of  tbe  distance  of  each 
point  from  the  summit.  Its  celerity  is  greatest  in  emerging 
from  the  level  of  the  water ; it  becomes  stationary  when  it  has 
gained  its  utmost  ascent ; but  it  again  acquires  an  equal  and 
opposite  celerity  as  it  sinks  under  that  level,  till  it  comes  to 
pause  at  the  limit  of  depression.  Tbe  Agure  and  apparent 
motion  of  a wave  hence  result  from  this  unequal  and  recipro- 
cating vertical  play  of  each  particle,  combined  with  the  con- 
tinued and  uniform  advance  of  the  inciting  energy. 

WAX.  The  upper  surface  of  the  leaves  of  many  trees  is 
covered  with  a varnish  which  may  be  separated  and  obtained 
in  a slate  of  purity,  and  found  to  possess  all  the  properties  of 
bccs-wax ; hence  it  is  justly  inferred  that  wax  is  a vegetable 
product,  and  that  the  bees  extract  it  unaltered  from  the  leaves 
of  trees  and  other  vegetable  substances  that  contain  it  Seve- 
ral plants  contain  wax  in  snch  abundance  as  to  make  it  worth 
while  to  extract  it  from  them. 

W'AY,  a road  or  passage.  A way  may  be  by  prescription, 
as  if  the  owner  and  occupiers  of  such  a farm  have  immemorially 
used  lo  cross  another’s  ground  ; for  this  immemorial  usage  sup- 
plies an  original  grant  A right  of  way  may  also  arise  by  act 
and  operation  of  law  ; for  if  a man  grants  to  another  a piece  of 
gruund  in  tbe  middle  of  his  Acid,  he  at  the  same  time  tacitly 
gives  him  a way  to  come  at  it,  for  where  the  law  gives  any  thing 
to  any  person,  it  gives  by  implication  whatever  is  necessary  for 
enjoying  the  same. 

Way  of  a Ship,  the  coarse  or  progress  which  she  makes  on 
the  water  when  under  sail.  Thus,  when  she  begins  her  motion, 
she  is  said  to  be  under  way;  and  when  that  motion  increases, 
she  is  said  to  have  fresh  way  through  the  water.  Hcucc  also, 
she  is  said  to  have  head  way,  or  stern  way,  to  gather  way,  or 
to  lose  wav.  Ac. 

WAYGHTES,  or  Waits.  This  noun  formerly  signified  haut- 
boys ; and  which  is  remarkable,  has  no  singular  number.  From 
the  instruments,  its  signification  was,  after  a time,  transferred  to 
the  performers  themselves ; who  being  in  the  habit  of  parading 
the  streets  by  night  with  their  music,  occasioned  the  name  to 
he  applied  generally  to  all  musicians  who  followed  a similar 
practice.  Hence  those  persons  who  annually,  at  the  approach 
of  Christmas,  salute  us  with  their  nocturnal  concerts,  were  and 
are  to  this  day  called  wayghtes. 

WEATHER,  the  state  of  the  atmosphere  with  regard  lo  the 
degree  of  wind,  to  beat  or  cold,  or  to  dryness  and  moisture,  but 
particularly  to  the  first.  Mr.  Kirwan,  in  vol.  v.  of  the  Tran- 
sactions of  the  Irish  Academy,  has  laid  down  the  following 
rules,  as  the  result  of  a careful  examination  of  observations 
which  had  been  made  in  England,  during  a period  of  112  years. 

t.  When  no  storm  has  either  preceded  or  followed  tbe  vernal 
equinox,  the  succeeding  summer  is  generally  dry,  or  at  least 
so,  five  times  out  of  six. 

2.  If  n storm  happen  from  an  easterly  point,  on  the  19th, 
20th.  or  21st  day  of  May.  the  ensuing  summer  will,  focr  times 
in  five,  be  also  dry.  The  same  event  generally  take*  place, 
if  a storm  arise  on  the  26th,  2Ctb,  or  27th  days  of  March, 
in  any  point  of  the  compass. 

3.  Should  there  be  a storm,  either  at  sooth- west  or  at  west- 
south-west,  on  the  19tb,  20th,  21st,  or  22dof  March,  the  follow- 
ing summer  is  wet,  five  times  out  of  six. 

In  England,  if  the  winters  and  springs  be  dry.  they  are 
generally  warm  : on  the  contrary,  dry  summers  and  autumns 
are  usually  hot ; as  moist  summers  are  cold.  Thus,  if  the 
humidity  or  dryness  of  a particular  season  bo  determined,  a 
tolerably  correct  idea  may  be  formed  respecting  its  tempera- 
ture. To  these  indications  may  be  added  the  following  max- 
ims ; which,  being  the  result  of  observations  made  by  accurate 
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inquirers,  may  so  far  be  depended  upon,  as  they  will  afford  a | 
criterion  of  the  mildness  or  severity,  and  of  the  dryness  or 
moisture,  of  future  seasons. 

1.  A moist  autumn,  succeeded  by  a mild  winter,  is  generally  1 
followed  by  a dry  and  cold  spring;  in  consequence  of  which, 
vegetation  is  greatly  retarded. 

2.  Should  the  summer  be  uncommonly  wet,  the  succeeding 
winter  will  be  very  sciere ; because  the  heat  or  warmth  of  the 
earth  will  be  carried  oir  by  such  unusual  evaporation,  farther, 
wet  summers  are  mostly  attended  with  an  increased  quantity 
of  fruit  on  the  white-thorn  and  dog-rose  ; nay,  the  uncommon 
fruitfulness  of  these  shrubs  is  considered  as  the  presage  of  an 
intensely  cold  winter. 

3.  A severe  winter  is  always  indicated  by  the  appearance  of 
cranes  and  other  birds  of  passage  at  an  early  period  in  autumn; 
because  they  never  migrate  southwards,  till  the  cold  scasou 
has  commenced  in  the  northern  regions. 

4.  If  frequent  showers  fail  in  the  month  of  September,  it 
seldom  raius  in  May ; and  the  reverse. 

3.  On  the  other  hand,  when  the  wind  often  blows  from  the 
south-west,  during  either  summer  or  autumn;  when  the  air  is 
unusually  cold  for  those  seasons,  both  to  our  sensations,  and 
by  the  thermometer ; at  the  same  time,  the  mercury  being  low 
in  the  barometer ; — under  these  conditions,  a profuse  fall  of 
rain  may  be  expected. 

6.  Great  storms,  rains,  or  other  violent  commotions  of  the 
clouds,  produce  a kind  of  crisis  in  the  atmosphere ; so  that  they 
are  attended  with  a regular  succession,  either  of  tine  or  of  bad 
weather,  fur  some  months. 

Lastly,  an  unproductive  year  mostly  succeeds  a rainy  winter; 
as  a rough  and  cold  autumn  prognosticates  a severe  winter. 
See  also  the  article  Barometer. 

Weather  is  also  applied  to  every  thing  lying  to  windward 
of  a particular  situation : hence  n ship  is  said  to  have  the 
weather-gage  of  another,  when  she  is  further  to  windward. 
Thus  also,  when  a ship  under  sail  presents  either  of  her  sides  to 
the  wind.il  is  then  called  the  weather-side,  and  all  the  rigging, 
&c.  situated  thereon  are  distinguished  by  the  same  epithet,  as, 
the  weather  shrouds,  weather  lifts,  weather  braces,  weather 
bow,  weather  quarter,  &c. 

Table  of  the  Weather , from  Dr.  HersckeU's  Observat ions. — 
The  following  table  is  from  observations  takeo  by  the  late 
Dr.  Herachell,  concerning  the  weather. 


Time  of  »w  nr  Foil  M^on. 
or  of  cntvri'K  Hi*  flirt 

Vwikfr  likely  to  follow 

doriag  the  quarter. 

quarter. 

In  Summer. 

to  Winter. 

P K 

a P.M.  it. 

4 — 

Fair  aiid  .Mild. 

4 — to 

Fair 

( Fair,  Froatv  if 

6 — to 

10  — 

> F-dr.  if  Wind  N.W... 

1 W.odN.orVE. 

( Rain,  ifWind  SorS.W 

1 K*  n or  Snow,  if 

(,  WindS.  or  S.W. 

10  — to 

12  Midnight. 

V Hard  Frott  unle»j 

l U ind  S.  or  W . 

2 ,vM.  to 

4 — 

Cold,  with  Showers,. . 

Snow  and  Stormy. 

0 — io 

8 — 

W md  and  Rain, ..... 

Stormy. 

8 — to 

10  — 

Changeable ......... 

i Cold,  Rain  if  w Mid 
) W.,  Snow  if  E. 

10  — to 

12  Noon, 

Friqaeot  Shower*.  .. 

i Cold,  with  Ligli 
j W i"d». 

W rather  flea  ten.  an  epithet  applied  to  any  thing  whieh 
appears  to  have  borne  much  bard  or  rough  weather. 

Weather  Bit,  a turn  of  tbc  cable  about  the  end  of  the  wind, 
lass,  outside  of  '.be  knight-heads.  It  is  used  to  check  the 
cable,  in  order  to  slacken  it  gradually  in  tempestuous  weather, 
or  whan  the  ship  rides  in  a strong  current. 

Weather  Boards , are  pieces  of  plank  placed  in  windows  of 
a dwelling,  or  in  the  ports  of  a ship,  when  laid  np  in  ordinary  ; 
they  are  in  an  inelined  position,  so  as  to  turn  off  tbe  rain  with- 
out  preventing  the  circulation  of  air. 

110. 


Composition  for  Preserving  Weather  Boarding. — Take  three 
parts  of  air-slacked  lime,  two  of  wood  ashes,  and  one  of  fine 
sand,  or  sea-coal  ashes.  Sift  these  through  a line  sieve,  and 
add  as  much  linseed  oil  as  will  bring  it  to  a consistence  for 
working  with  a painter’s  brush ; great  care  must  be  taken  to 
mix  it  perfectly.  Two  coats  are  necessary,  the  first  rather 
thin,  the  second  as  thick  as  can  conveniently  be  worked. 

Weather  C 'laths,  long  pieces  of  canvass  or  tarpauling,  used 
to  preserve  the  hammocks  from  injury  by  weather  when  stowed ; 
also  to  defend  persons  from  the  wind  and  spray. 

Wfathf.r  Helm,  a ship  is  said  to  carry  a weather  helm 
when  she  is  inclined  to  corne  too  near  the  wind,  and  therefore 
requires  the  helm  to  be  kept  constantly  a little  to  windward. 

Weather  Rolls,  those  inclinations  which  a ship  makes  to 
windward  in  a heavy  sea;  those  which  she  makes  to  leeward 
being  termed  lee-lurches. 

Weather  Glass.  See  Barometer  and  Hygrometer 

Weather  Shore,  the  shore  which  lies  to  windward  of  a ship. 

Weather  Tide,  implies  that  which,  by  setting  against  a 
ship’s  lee-sidc,  while  under  sail,  forees  her  up  to  wind  wind. 

WRATH KB -GLASSES,  are  instruments  contrived  to  indi- 
cate the  state  or  disposition  of  the  atmosphere,  and  the  various 
alterations  in  the  weather:  such  are  barometers,  thermometers, 
hygrometers,  kc. 

WEAVERS.  The  wages  of  journeymen  weavers  in  London 
are  to  be  settled  by  the  lord  mayor,  recorder,  and  aldermen. 
Masters  giving  more  wages  than  is  appointed,  to  forfeit  301.  and 
journeymen  demanding,  or  combining  to  demand  more,  to  for- 
feit 40s.  or  be  imprisoned  three  months. 

WKAVING.  With  the  antiquity  of  weaving  we  are  neither 
much  acquainted,  nor,  however  amusing  such  knowledge  might 
be  to  the  antiquarian,  is  this  loss  greatly  to  be  regretted.  That  the 
art  was  brought  to  considerable  perfection  in  very  early  ages, 
is  sufficiently  obvious  both  from  sacred  and  profane  history. 
There  seems  also  little  doubt  that  it  is  of  Asiatic  origin,  and  has 
only  gradually  extended  to  the  western  parts  of  Europe.  We 
have  the  authority  of  Julius  Catsar,  that,  when  he  invaded 
Britain,  it  was  totally  unknown ; and  (be  many  public  acts 
relative  to  the  woollen  manufacture  in  the  earlier  period  of 
English  history,  evidently  prove  that  the  greater  part  of  our 
wool  was,  for  a long  series  of  years,  exported  in  a raw  state, 
and  manufactured  upon  tbe  continent.  The  cruelties  and 
atrocities  of  the  Duke  of  Alva,  in  1367,  and  the  subsequent 
persecutions  attendant  on  the  revocation  of  tbe  edict  of  Nnnts 
by  Louis  XIV.  arc  assigned  by  historians  as  the  causes  which 
gave  to  Britain  the  knowledge  and  ingenuity  of  foreign  artisans, 
and  permanently  founded  the  woollen  and  linen  manufactures, 
the  former  of  which  has  become  the  acknowledged  staple  of 
England,  and  the  latter  of  Ireland.  The  much  more  recent 
invention  of  Sir  Richard  Arkwright  has  introduced  tho  very 
extensive  manufacture  of  cotton,  and  added  a lucrative  and 
elegant  branch  of  traffic,  the  lighter  and  fanciful  department  of 
whieh  has  become,  in  some  measure,  the  staple  manufacture  of 
Scotland  ; whilst  the  more  substantial  and  durable  have  added 
to  England  a manufacture,  inferior,  in  importance  and  extent, 
only  In  the  woollen. 

The  process  of  manufacture  of  all  these  descriptions  of  cloth, 
from  the  raw  to  the  finished  or  marketable  slate,  may  be  divided 
into  three  great  stages  of  manuf&aiure. 

1st.  The  preparatory  processes  which  the  raw  material  under- 
goes. to  bring  it  into  that  state  in  which  it  is  fit  to  assume  the 
appearance  of  cloth,  or  what  is  generally  understood  by  the 
term  yarn.  For  the  account  of  these  operations,  we  must  refer 
the  reader  to  tbc  respective  articles  Cotton,  Flax,  Wool, 
Silk.  Loom,  &o. 

2d.  The  operations  by  which  tbe  materials  are  brought 
from  tbe  slate  of  yarn  into  of  that  of  cloth,  which  is  properly 
the  subject  of  this  article,  but  which  we  can  here  only  treat  in  a 
general  way  ; for  the  different  kinds  are  so  numerous  and 
varied,  that  we  must  refer  much  of  the  peculiarities  to  the  articles 
which  will  be  found  under  tho  respective  titles  or  names  by 
which  various  kinds  of  cloths  or  stuffs  nre  known. 

3d.  The  processes  which  the  cloth  undergoes,  after  coming 
out  of  the  weaver’s  bands,  to  fit  it  for  (be  market,  and  which  wo 
must  also  refer  to  the  various  articles — Bleaching,  Dyeing, 
Printing,  Calendering,  Glazing,  and  many  others. 
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In  general,  we  may  remark,  that  the  great  requisites  in  every 
specicji  of  cloth,  from  the  heaviest  to  the  lightest  fabrics,  a fc 
durability,  warmth,  and  beauty.  For  those  kinds  which  com- 
pose the  household  furniture  and  dress  of  the  generality  of 
mankind,  the  first  and  second  are  the  most  essential ; and  for 
the  ornamental  kinds,  which  furnish  show  and  splendour  to  the 
drapery  of  the  opulent  and  luxurious,  the  latter  is  almost  the 
only  quality  ever  required. 

Kendall's  loom,  which  works  exactly  like  the  common  Spital- 
field's  loom,  with  the  same  tyings,  hangings,  See.  has  its  princi- 
pal action  simply  promoted  by  a single  revolving  bar  mounted 
upon  the  top  of  the  ordinary  loom,  equipped  with  four  wipers, 
and  two  cams  or  snails.  The  two  central  wipers  operating  upon 
a lever,  moving  the  batton  as  required ; the  two  cams,  right 
and  left,  acting  alternately  on  a lever  each,  at  the  reverse  end 
of  which  are  connected  two  verticals  rods,  suspended  from  a 
bracket  in  front  of  the  loom ; also  the  two  levers  being  con- 
nected by  a spiral  spring,  that  the  action  of  the  cams  at  the 
necessary  periods  causes  the  spring  to  become  charged,  as  the 
lever  in  traversing  the  cam  meets  with  a sudden  declension  or 
fall,  causing  the  spring  to  operate  and  drive  the  shuttle  across 
the  work.  The  other  two  wipers  act  upon  two  treadles,  to 
make  the  shed  or  opening  for  the  passage  of  the  shuttle.  One 
revolution  of  this  bar  completes  two  shutes,  causes  these 
cams  and  wipers  to  act  uniformly  with  each  other,  performing 
the  whole  operation  required  in  simple  weaving.  The  way  to 
accomplish  more  complex  weaving,  when  more  than  two  treadles 
are  required,  is  by  introducing  a second  bar,  equipped  with  as 
many  wipers  as  treadles  wanted,  the  wipers  being  placed  at 
equal  distances  on  I bo  circle  of  the  bar.  If  four  is  necessary,  as 
the  principal  bar  making  one  revolution  acts  upon  the  battons 
twice;  therefore,  in  order  to  work  over  the  four  treadles  upon 
the  second  bar.  the  principal  bar  in  this  case  must  revolve  tw  ice 
to  the  secondary  one,  and  so  on  to  any  given  number  of  treadles. 
If  five  treadles  are  required,  the  principal  bar  must  revolve  two 
and  n half  times  to  the  secondary  bar  once,  and  so  on  to  any 
other  number,  the  two  bars  being  regulated  by  equipping  each 
with  cog-wheels  for  that  purpose.  If  a greater  number  of 
treadles  arc  required  more  than  this,  or  the  hand-loom  is  able  ; 
to  accomplish  with  ease,  it  only  requires  the  aid  of  the  jackard 
mounted  upon  the  loom,  simplifying  the  complex  figured  weav- 
ing. This  loom  is  effective  and  simple:  a boy  of  1*2  years  of 
age,  with  a proper  fly-wheel,  would  And  no  difficulty  in  turning 
six  or  eight  of  these  looms.  The  number  of  looms  one  weaver 
is  capable  of  working  must  depend  on  two  principal  objects, — 
the  quality  of  the  goods  manufactured,  and  the  quality  of  the 
material  made  use  of,  varying  from  two  to  five  looms,  such  as 
Persians,  sarcenets,  Icvantines,  and  poor  satins,  which,  with 
good  materials,  require  little  attention.  Rich  works,  with  an 
able  weaver  and  good  materials,  will  be  able  to  work  two  looms 
with  an  addition  of  some  light  work  before  mentioned.  The 
work  is,  of  course,  better  than  that  performed  according  to  the 
old  plan  by  hand;  the  machine  acting  more  steadily,  and 
operating  with  less  of  stickings. 

Previous  io  entering  inio  any  details  of  other  particulars,  we 
shall  lay  before  our  readers  such  general  remarks  as  occur 
upon  what  is  termed  the  fabric  of  cloth,  a matter  which  we  con- 
ceive to  be  not  only  of  the  most  essential  importance,  but  which 
has  been  most  unaccountably  neglected,  even  by  those  who 
practise  the  manufacture,  and  who,  with  very  few  exceptions, 
regulate  their  operations  in  this  respect  by  no  fixed  or  deter- 
minate rule,  but  generally  arc  contented  merely  to  copy  what 
they  are  taught,  without  any  other  guide  to  detect  error  than 
natural  experience,  winch  very  frequently  is  dearly  purchased. 
Yet  we  conceive  it  very  possible,  that  this  important  point  may 
lie  reduced  to  such  a degree  of  mathematical  precision,  as 
might  render  it  capable  of  conclusive  demonstration,  or  at 
least  that  the  approximation  may  be  so  near,  as  to  guard  the 
person  who  will  be  at  pains  to  adopt  it,  from  almost  the  slightest 
danger  of  great  error,  even  in  regulating  the  fabric  of  any 
species  of  cloth  to  which  he  has  not  been  previously  accus- 
tomed. For  the  better  understanding  of  this  method,  it  may 
be  necessary  to  consider,  very  briefly,  that  quality  of  yarn  which 
is  called  its  prist  or  Jincnrst. 

If  a thread  of  yarn  be  considered  as  a evlinder,  its  weight 
must  be  in  the  compound  ratio  of  its  magnitude  and  density. 


Now,  yarn  being  made  np  in  hanks  of  a determinate  length, 
this  length  may  be  considered  as  the  altitude  of  the  cylinder. 
If  cylinders  are  in  proportion  to  their  circumscribing  squares, 
the  square  root  of  the  square  will  be  equal  to  the  diameter  of 
the  base.  When  yarn  of  any  kind  is  warped,  and  stretched  in 
a loom,  to  undergo  the  subsequent  operation  of  being  woven 
into  cloth,  the  threads  which  compose  the  warp  are  parallel  to 
earh  other,  and  their  parallel  situation  is  preserved  by  the 
utensil  called  the  reed,  through  the  intervals  between  the  divi- 
sions of  which  a certain  number  of  threads  pass.  The  number 
of  divisions  in  this  reed,  therefore,  ascertains  the  number  of 
threads  of  a warp  which  arc  to  be  woveu  into  cloth  of  any 
determinate  breadth.  Now  tho  breadth  of  every  thread  or 
cylinder  being  the  diameter  of  its  base,  and  the  reed  being  the 
scale  which  regulates  the  number  of  these  threads  in  a given  mea- 
sure, tbc  ratio  which  the  one  bears  to  the  other  ascertains  tbc 
number  of  threads,  and  their  contiguity  to  each  other  in  the 
cloth.  Let  then  the  square  root  of  the  mass  in  any  determinate 
length  of  yarn  be  taken  as  the  measure  of  tbc  diameter  of  the  base 
of  a thread,  .and  let  the  number  of  the  reed  which  will  form  a 
proper  fabric,  be  known,  and  any  other  will  be  found  to  form  a 
similar  fabric.  From  this  arises  a very  simple  analogy  or  pro- 
portion, which  may  be  thus  stated : — Let  the  weight  of  one 
kind  of  yarn  bo  expressed  by  a,  and  that  of  another  by  b.  Let 
a be  properly  woven  in  a reed  or  scale  which  contains  1200 
intervals  or  divisions  in  37  inches,  which  is  the  common  mea- 
sure of  the  linen  reed.  Then  to  ascertain  the  proper  reed  for 
b,  the  proportion  will  be  as  s/a  is  to  1200,  so  is  s/  b to  the  reed 
required.  Hence,  as  a is  to  144,  so  is  6 to  the  square  of  the 
reed  required.  Suppose  now,  that  a represents  cotton  yarn 
No.  00,  and  b represents  No.  100,  then, 

a s (30  ; 144  ; : 100  : 14,400, 
the  root  being  16'4»  nearly,  which  is  tho  answer.  From  this 
the  following  simple  arithmetical  proportion  will  arise  for  prac- 
tical use. 

1st.  If  the  yarn  is  known,  and  the  number  of  the  reed  wanted. 
As  the  name  or  designation  of  the  first  yarn  given 
To  the  square  of  the  given  reed. 

So  is  the  name  or  designation  of  the  second  yarn 
To  the  square  of  the  teed  required. 

2d.  If,  as  before,  the  yarn  and  reed  are  known,  and  the  yarn 
wanted  to  fit  any  other  reed. 

As  the  square  of  the  given  reed, 

To  the  yarn, 

So  is  the  square  of  the  other  reed 
To  the  yarn  required. 

In  actual  practice,  the  following  objection,  wliirh  is  very 
plausible,  will  readily  occur  to  practical  manufacturers,  and,  at 
first  sight,  will  probably  induce  almost  the  whole  of  them  to 
reject  these  rules  as  erroneous  and  inconclusive.  They  will 
assert,  and  with  truth,  that  a manufacturer  who  would  impli- 
citly adopt  and  follow  these  rules,  would  either  make  all  his 
tin*  goods  so  dense  and  heavy  in  the  fabric  as  to  disgust  bis 
customers  ; or  that  his  coarse  goods  would  be  so  flimsy  in  the 
texture  as  to  be  totally  useless.  To  this  it  is  only  necessary  to 
reply,  that  it  arises  from  no  error  in  the  calculation,  nor  want 
of  truth  in  the  general  principle,  but  in  what  was  premised  as  a 
general  requisite  in  cloth  at  the  ootset,  namely,  that  the  dura- 
bility and  thickness  is  the  first  object  in  coarse  goods,  and 
beauty  and  transparency  in  fine.  It  would  afford  but  a slender 
recommendation  to  a birth-day  dress,  to  possess  that  warmth 
and  durability  which  would  form  the  cbief'excctlcnce  of  a watch- 
coat  or  blanket ; and  it  would  be  equally  useless  to  give  to  the 
coarse  manufacture,  which  is  valuable  in  proportion  to  the 
shelter  which  it  aflbrds  from  the  inclemency  of  wind  and  wea- 
ther. qualities  which  could  only  afford  gratification  to  tbc  eye, 
by  the  sacrifice  of  every  comfort. 

The  warp  of  a web  being  longitudinally  stretched  in  parallel 
straight  lines,  and  the  warp  or  weft  being  inserted  at  right 
angles  to  it.  the  substance  produced  as  cloth  will  bear  a strong 
analogy  to  the  form  of  a raft  of  wood,  consisting  of  two  plat- 
forms of  square  beams  laid  across  each  other,  and  fastened 
together  ; or  if  wc  suppose,  that  a number  of  cylindrical  pieces 
of  wood,  such  as  the  top  masts  or  yards  of  a ship,  arc  laid 
parallel  to  each  other,  and  that  cords  or  ropes  are  interwoven 
between  them  together,  w c shall  have  a very  exact  representa- 


CAT  flV'T . 

ri$.u. 


vmr  set  . 
Fia  A*» 

« > 4 


hoiuiMu . 


h riunin. a sroTTi.su 


/f.  r --  J.- 


X fWwf  ' at ■.  A i' * Ciuton . I or.4»a  ’.*3? 


Digitized  by  Google 


W E A 


DICTIONARY  OK  MECHANICAL  SCIENC 


W E A 


1039 


lion  of  a piece  of  cloth  on  a scale  of  such  magnitude  as  will  I 
admit  of  all  the  proof  of  actual  measurement.  In  cloth,  even 
of  the  finest  kinds,  the  length,  breadth,  and  number  of  the  com-  j 
porn-nt  thread  of  cylinders,  in  the  piece,  may  be  ascertained  , 
with  equal  precision  ; but  from  the  smallness  of  the  diameter  of 
every  thread,  it  becomes  impossible  to  measure  them  actually 
with  any  degree  of  accuracy.  The  length  and  the  weight,  or 
mass,  however,  being  known,  the  diameter  may  be  found  by  a 
calculation,  which  hears  evident  marks  of  great  exactness,  and 
we  may  then  safely  assume  that  no  difference  can  arise,  pro- 
vided the  densities  of  all  threads  are  the  same.  Upon  this 
point,  however,  there  has  been  some  difference  of  opinion,  and 
the  subject  has  been  so  little  investigated  in  a scientific  man- 
ner, that  it  would  be  perhaps  presumptuous  to  draw  any  abso- 
lute conclusion  upon  it.  We  shall  therefore  only  observe,  that 
the  argument  upon  which  the  increase  of  density  in  fine  yarn 
above  coarse  chiefly  rests,  is  this,  that  in  spinning  fine  yarn,  a 
greater  number  of  revolutions  of  the  wheel  arc  necessary  to 
give  the  twist  sufficiently  to  produce  a proper  cohesion  of  the 
fibres  than  in  coarse.  This  is  incontrovertiblv  true ; and  as  the 
filaments  or  fibres,  by  this  twisting,  assume  the  form  of  a screw 
or  spiral,  the  point  to  be  decided  is,  simply,  whether  by  this 
excess  of  twisting,  the  fibres  of  fino  yarn  arc  not  brought  more 
closely  into  contact  than  those  of  coarse;  and  consequently, 
that  the  diameter  of  the  thread  is  diminished  in  the  same  pro- 
portion that  the  twisting  is  increased. 

It  must  be  obvious,  that  where  the  circumference  exposes  a 
small  surface,  many  more  revolutions  will  be  required  than 
where  it  presents  a large  one,  before  all  the  fibres  can  be  suffi- 
ciently stretched  ; and  consequently,  that  fine  yarn  will  always 
require  more  twisting  than  coarse,  to  give  it  the  same  tenacity. 
But  as  every  thread,  from  the  stoutest  cable  to  the  finest  which 
human  art  and  industry  can  produce,  contracts  in  length  by 
the  operation  of  twisting,  there  seems  reason  enough  to  con- 
clude, that  the  compressing  power  exerted,  acts  either  entirely 
upon  the  length,  or  that  what  is  exerted  on  the  diameter,  must 
bear  a very  small  proportion  indeed  to  the  other;  we  may 
therefore  infer,  that  the  nearest  approximation  to  actual  truth, 
will  be  to  consider  a rope  or  thread  like  any  other  solid  cylin- 
der, and  that  the  difference  of  density  will  not  very  materially 
affect  the  calculation.  Upon  this  principle,  we  shall  easily 
arrive  at  a very  considerable  degree  of  mathematical  precision, 
and.  upon  the  whole,  conic  nearer  to  actual  truth  than  by  any 
other  hypothesis  yet  knuwn. 

In  the  Plate  (Cloth  Manufacture)  will  be  found  some 
figures,  explanatory  of  what  further  remaiks  may  be  necessary 
on  this  subject,  as  connected  with  the  fabric;  and  it  will  also 
be  useful  in  conveying  correct  ideas  of  the  varieties  of  texture 
most  generally  used  both  in  the  substantial  and  flimsy  descrip- 
tions of  woven  goods. 

Principle  of  Texture. — Figure  1.  This  figure  may  be  sup- 
posed to  represent  any  solid  body  composed  of  various  parts, 
lashed  together.  If  the  darkened  squares  are  so  many  parallel 
beams  of  wood,  connected  by  cordage,  we  arrive  at  once  at  a 
precise  idea  of  texture.  The  length  of  these  beams  is  known 
by  measurement:  the  breadth  of  the  whole  consists  of  the 
aggregate  number  of  pieces  of  wood,  added  to  the  space  which 
the  cords  occupy  between  each,  and  which  will  be  more  or  less 
in  proportion  to  the  thickness  or  diameter  of  these  cords.  It  is 
also  obvious,  that  it  is  impossible  to  bring  the  beams  into 
actual  contact;  for  were  wc  to  suppose,  that  the  connecting  or 
lathing  cords  were  actually  as  fine  ns  human  hairs,  they  must 
still  occupy  some  portion  of  space.  The  thickness,  it  is  equally 
apparent,  is  that  of  one  beam  aud  one  cord  ; but  if  wc  suppose 
the  cords  every  wherein  actual  contact,  wc  may  then  also  sup. 
pose  that  the  thickness  is  that  of  the  beam  and  two  cords. 
Now,  it  is  hardly  possible  to  conceive,  that  in  a flexible  sub- 
stance. such  us  those  used  in  the  fabrication  of  cloth,  any  means 
could  be  devised  to  bring  every  thread  of  woof  into  actual  con- 
tact. so  as  to  cover  the  warp  both  above  and  below.  Wc  may 
therefore  very  safely  assume,  as  a general  principle,  that  the 
geometrical  thickness  of  cloth  is  the  measure  of  the  diameter  of 
one  thread  of  the  warp,  added  to  the  measure  of  the  diameter 
of  one  thread  of  the  woof;  and  that  wheu  those  measures  arc 
equal,  the  thickness  of  the  cloth  is,  of  course,  double  the  diame- 
ter  of  one  of  the  threads  of  which  it  is  composed.  Thus  wc  have 


the  utmost  thickness  of  fabric  of  which  cloth  is  capable,  and 
more  than  even  the  strongest  canvass,  with  which  we  are 
acquainted,  can  possess.  Indeed  a fabric  of  this  kind,  were  it 
even  easily  attainable,  would  be  practically  useless ; for  the 
immense  increase  of  density  would  so  completely  take  away 
every  degree  of  pliancy  and  flexibility,  that  the  fabric  would  be 
as  unsuitable  for  any  purpose  to  which  cloth  is  properly  appli- 
cable, as  a fir  plank  or  a sheet  of  copper. 

Open  Fabric. — Figure  2.  This  figure  represents  a section  of 
cloth  of  an  open  fabric,  when  the  round  dots,  which  reprrseut 
the  warn,  are  placed  at  a considerable  distance  from  each 
other.  In  this  figure  we  see  very  evidently,  that  the  geome- 
trical thickness  of  doth  may  be  considered  in  the  duplicate 
ratio  of  the  one  thread  ; for  if  we  suppose  the  two  parallel  lines 
which  bound  the  figure,  to  represent  two  boards  used  in  the 
calender  press,  where  the  cloth  is  finished,  and  that  they  are  to 
be  pressed  together  by  any  mechanical  power,  wc  shall  at  once 
see  that  their  effect  must  immediately  flatten  the  threads,  and 
divest  them  of  their  cylindrical  form. 

Close  Fabric. — Figure  3.  This  figure  represents  a plain  fabric 
of  that  description  which  approaches  the  most  nearly  to  any 
idea  we  can  form  of  the  most  dense  or  close  contact  of  which 
yarn  can  be  made  susceptible.  Here  the  warp  is  supposed  to 
be  so  lightly  stretched  in  the  loom,  as  to  retain  entirely  the 
parallel  state  without  any  curves  or  flexure  whatever,  and  the 
whole  therefore  is  necessarily  given  to  the  woof.  This  mode  of 
weaving  can  never  really  exist ; hut  if  the  warp  be  sufficiently 
strong  to  bear  any  light  stretching,  and  the  woof  be  spun  very 
soft  and  flexible,  something  very  near  it  may  be  produced. 
This  way  of  making  cloth  is  well  fitted  for  those  goods  which 
require  to  give  considerable  warmth,  but  they  arc  sometimes 
the  means  of  very  gross  fraud  and  imposition;  for  if  the  warp 
is  made  of  very  slender  threads,  and  the  woof  of  slackly  twisted 
cotton  or  woollen  yarn,  where  the  fibrils  of  the  stuff  being  hut 
slightly  brought  into  contact,  are  rough  and  oosy,  a great 
appearance  of  thickness  and  strength  may  be  given  to  tho  eye. 
when  the  cloth  is  absolutely  so  flimsy,  that  it  may  bo  torn 
asunder  as  easily  as  a sheet  of  writing  paper.  Many  frauds  of 
this  kind  arc  practised.  A very  common  one  is  in  a kind  of 
fanciful  stuff,  which  used  to  be  hawked  about  the  streets  of 
London,  and  most  of  the  large  towns  of  Britain,  especially  tho 
sea  ports,  by  a set  of  men  habited  like  sailors.  These  stuffs 
were  composed  of  very  fine  silk  warp,  and  very  slackly  twisted 
cotton  woof,  perhaps  eight  or  ten  times  coarser  than  the  warp. 
The  silk,  of  course,  entirely  disappeared,  and  the  semblance 
of  a very  strong  fabric  of  cotton  was  presented,  ami  sold  appa- 
rently cheap,  under  the  pretence  of  being  smuggled  home  in  an 
East  Indiainao.  Strength,  beauty,  arid  cheapness,  were  thus 
apparently  united,  and  the  unwary  purchaser,  whilst  enjoying 
the  triple  pleasure  of  having  profitably  expended  his  money, 
procured  a desirable  acquisition,  and  outwitted  all  the  precau- 
tions which  either  the  government  or  directors  could  take, 
found,  to  his  infinite  astonishment  and  vexation,  upon  the  first 
application  of  the  finger  and  thumb,  that  bis  purchase,  which 
was  generally  extolled  by  the  vender  for  beiDg  as  tough  as  the 
mainsail  of  a seventy-four,  proved  ns  weak  as  a cobweb.  Tho 
impostor  generally  added  to  the  fraud,  by  pulling  the  cloth 
apparently  with  great  force  in  that  direction  in  which  the  coarse 
woof  gave  the  resistance,  but  cautiously  avoided  even  a touch 
against  the  warp,  which  would  at  once  have  detected  the  fraud. 

Open  Fabric. — Figure  4.  This  figure  gives  a representation 
of  the  position  of  a fabric  of  cloth  in  section,  as  it  is  in  the  loom 
before  the  warp  has  been  closed  upon  the  woof,  which  still 
appears  as  a straight  line.  This  figure  may  usefully  illustrate 
the  direction  and  ratio  of  contraction  which  must  unavoidably 
take  place  in  every  kind  of  cloth,  in  a greater  or  smaller  degree, 
according  to  the  density  of  the  texture,  the  dimensions  of  the 
threads,  and  the  description  of  the  cloth.  Let  A B represent 
one  thread  of  woof  completely  stretched  by  the  velocity  of  tho 
shuttle  in  passing  between  the  threads  of  warp  which  aie  repre- 
sented by  the  round  dots  1,2,3.  4,  5,&c.  and  those  distinguished 
by  8,9.  10,  Ike.  When  these  threads  are  closed  by  the  opera- 
tion of  the  hcddics  to  form  the  intertexture,  the  first  tendency 
will  be  to  move  in  the  direction  I b.'2b,  &c.  for  those  above, 
and  in  that  of  8a.  9 a.  See.  for  those  below  ; but  the  contract!  jn 
of  A B.  by  its  deviation  from  a straight  to  a curved  line,  in 
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consequence  of  the  compression  of  the  warp  thread  14,  24,  See. 
and  1 a,  2a,  &c.  in  closing,  will  produce,  by  the  action  of  the 
two  powers  at  right  angles  to  each  other,  the  oblique  or  dia- 
gonal direction  denoted  by  the  lines  1,8— 2, 9 to  the  right,  for 
the  threads  above;  and  that  expressed  by  the  lines  2,  8—3, 9, 
h;c.  to  the  left,  for  the  threads  below.  Now,  as  the  whole  devia- 
tion is  produced  by  the  flexure  of  the  thread  A B,  if  A is  sup- 
posed to  be  placed  at  the  middle  of  the  cloth,  equidistant  from 
the  two  extremities,  or  eelraget  as  they  are  called  by  weavers, 
the  thread  at  1 may  be  supposed  to  move  really  in  the  direction 
1 b,  and  all  the  others  to  approach  to  it  in  the  direction  repre- 
sented, while  those  to  the  left  would  approach  in  the  same 
ratio,  but  the  line  of  approximation  would  he  inverted.  By 
pursuing  this  plan,  which,  as  far  the  writer  of  this  article  knows, 
is  totally  new,  the  theory  of  fabric  might  be  reduced  to  a very- 
great  degree  of  certainty  ; and  here  a held  is  entirely  open  for 
the  researches  of  an  expert  geometrician  to  apply  the  principles 
of  his  science  to  the  most  extensive  and  useful  manufacture, 
not  only  of  this  country,  but  of  every  other. 

Figure  6 represents  that  common  fabric  used  for  lawns,  tnus* 
lins,  and  the  middle  kind  of  goods,  the  excellence  of  which 
neither  consists  in  the  greatest  strength,  nor  in  the  greatest 
transparency.  It  is  entirely  a medium  between  fig.  2 and  fig.  3. 
Its  principles  are  in  every  respect  similar  to  those  already 
noticed. 

In  the  efforts  to  give  great  strength  and  thickness  to  clolb,  it 
will  be  obvious,  that  the  common  mode  of  weaving  by  constant 
intersection  of  warp  and  woof,  although  it  may  be  perhaps  the 
best  which  can  be  devised  for  the  former,  presents  invincible 
obstructions  to  the  latter  beyond  a certain  limit.  To  remedy 
this,  two  modes  of  weaving  are  in  common  use.  which,  while 
they  add  to  the  power  of  compressing  a great  quantity  of  mate- 
rials in  a small  compass,  possess  the  additional  advantage  of 
affording  much  facility  for  adding  ornament  to  the  superficies 
of  the  fabric.  The  first  of  these  is  double  cloth,  or  two  webs 
woven  together,  and  joined  by  the  operation.  This  is  chiefly 
used  for  carpets  : and  its  geometrical  principles  arc  entirely  the 
same  as  that  of  plain  cloth,  supposing  two  webs  to  be  sewed 
together.  A section  of  the  cloth  will  be  found  in  fig.  6;  and 
what  further  relates  to  this  part  of  the  subject,  in  the  article 
Carpet. 

Of  the  simplest  kind  of  twisted  fabrics,  a section  is  given  in 
fig.  7;  and  as  this  is  a most  important  branch  of  the  cloth 
manufacture,  it  niav  be  proper  to  consider  it  with  some  atten- 
tion. The  great  aud  prominent  advantage  of  the  twisted  fabric 
in  point  of  texture,  arises  from  the  facility  with  which  a very 
great  quantity  of  materials  may  bo  put  closely  together.  In 
the  figures,  the  warp  is  represented  by  the  dots  io  the  same 
straight  line  as  in  the  plain  fabrics ; but  if  we  consider  the 
direction  and  ratio  of  contraction,  upon  principles  similar  to 
those  laid  down  in  the  explanation  given  of  (ig.  4,  we  shall 
readily  discover  tbe  very  different  way  in  which  the  twceliog 
fabric  is  effected. 

Thus  we  see  by  the  figure,  when  the  dotted  lines  are  drawn 
at  o,  b,  c,  d,  their  direction  of  contraction,  instead  of  being 
upon  every  second  or  alternste  thread,  the  natural  tendency 
would  consequently  be  to  bring  the  whole  into  the  form  repre- 
sented by  the  lines  and  dotted  circles  at  a,  4,  e,  rf.  In  point 
then  of  thickness,  from  tbe  upper  to  the  under  superficies,  it  is 
evident  that  the  whole  fabric  has  increased  in  the  ratio  of 
nearly  three  to  one.  On  the  other  band  it  will  appear,  that 
the  four  threads  or  cylinders  being  thus  put  together  in  one 
solid  mass,  might  be  supposed  only  one  thread,  or  like  the 
strands  of  a rope  before  it  is  twisted ; but,  to  remedy  this,  the 
thread  being  shifted  every  time,  the  whole  forms  a body  in 
which  much  aggregate  matter  is  compressed  ; but  where,  being 
less  firmly  united,  the  accession  of  strength  acquired  by  the 
accumulstion  of  materials,  is  partially  contracted  by  the  want 
of  equal  firmness  of  junction. 

The  second  quality  of  tbe  tweeled  fabric,  meceptibility  of 
receiving  ornament,  arises  from  its  capability  of  being  inverted 
at  pleasure,  according  to  fig.  9.  In  this  figure,  we  have,  as 
before,  four  threads,  and  one  alternately  intersected  ; but  here 
the  four  threads  marked  1 and  2,  are  under  tbe  woof,  while 
those  marked  3 and  4 are  above.  As  this  in  no  way  affects  the 
solidity  or  streogth  of  tbe  texture,  but  is  merely  an  auxiliary 


aid  for  the  addition  of  ornament,  the  farther  discussion  of  this 
property  will  be  more  appropriately  introduced  in  that  part 
of  this  article  which  relates  to  tbe  ornamental  principles  of 
texture. 

Figure  8.  This  figure  represents  (hat  kind  of  tweeled  work 
which  produces  an  ornamental  effect,  and  adds  even  to  the 
strength  of  a fabric,  in  so  far  as  accumulation  of  matter  can  be 
considered  in  that  light.  The  figure  represents  a piece  of  velvet 
cut  in  section,  and  of  that  kind  which,  being  woven  upon  a 
tweeled  ground,  is  known  by  the  name  of  Genoa  velvet;  a 
pretty  strong  presumption,  that  the  origin  of  this  manufacture 
at  least,  iu  Europe,  is  Italian.  That  part,  however,  which  pro- 
duces the  ornament,  cannot  properly  be  deemed  likely  to  add 
much  to  the  strength  of  the  fabric,  in  so  far  ns  this  is  effected 
by  any  attempt  at  divulsion;  but  when  the  impulse  is  by  fric- 
tion, it  must  contribute  very  materially  to  its  preservation. 
Hence,  in  practical  use,  velvets  of  every  kind  are  in  great 
estimation,  for  three  substantial  reasons  : — 

1st.  Because,  by  combining  a great  quantity  of  materials  in 
a small  compass,  they  afford  great  warmth.  2nd.  From  the 
great  resistance  which  they  oppose  to  external  friction,  thej 
are  very  durable.  And.  3rd.  Because,  from  the  very  nature  of 
the  texture,  they  afford  the  Bnrst  means  of  rich  ornamental 
decoration.  The  use  of  velvet  cloths  in  cold  weather,  is  a suffi- 
cient proof  of  the  troth  of  the  first.  The  manufacture  of  plush 
corduroy,  and  other  stuffs,  for  the  dress  of  those  exposed  to  the 
accidents  of  laborious  employ  ment.  evinces  tbe  second  ; and  the 
ornamented  velvets  and  Wilton  carpeting,  arc  demonstrative 
of  the  third  of  these  positions.. 

In  the  fignre,  the  diagonal  form  which  both  the  warp  and 
woof  of  cloth  assume,  is  very  apparent,  from  the  smallness  of 
the  scale.  Besides  what  this  adds  to  the  strength  of  the  cloth, 
the  plashed  part,  which  appears  interwoven  at  the  darkly 
shaded  intervals  1,  2,  3,  &c.  forms.  when  finished,  the  whole 
covering  or  upper  surface.  The  principle,  in  so  far  as  regards 
texture,  is  entirely  the  same  as  any  other  tw-cclcd  fabric,  and  a 
more  minute  discussion  roust  be  referred  to  the  particular 
article. 

Corduroy. — Figure  10.  This  figure,  which  represents  cordu- 
roy, or  king’s  cord,  is  merely  striped  velvet  The  principle  is 
entirely  the  same;  and  the  figure  itself  will  sufficiently  evince 
that  the  one  is  merely  the  copy  of  the  other.  The  remaining 
figures  in  the  plate  represent  those  kinds  of  work  which  are  of 
the  most  flimsy  nnd  open  description  of  texture  ; those  in  which 
neither  strength,  warmth,  nor  durability,  Is  much  required,  and 
of  which  openness  and  transparency  are  the  chief  recommenda- 
tions. For  these  reasons,  the  nature  and  principle  of  tbe 
texture  may  he  better  understood  by  considering  them  as  mere 
superficies,  than  by  any  section  which  could  be  exhibited. 
The  two  kinds  of  gauze  and  catgut,  which  form  the  basis  of  all 
tbe  varieties,  arc  still  exhibited  in  section,  and  the  two  others, 
which  may  be  varied  almost  to  infinity,  are  shewn  superficially. 

Common  Gartze. — Figure  11.  This  figure  represents  common 
gauze,  or  linaa.  a substance  used  for  various  purposes.  Tbe 
essential  difference  between  this  description  of  cloth  and  all 
others,  consists  in  the  warp  being  twined  or  twisted  like  a 
rope  during  the  operation  of  weaving;  and  hence  it  bears  a 
considerable  analogy  to  the  substance  usually  known  by  the 
name  of  lacc-  The  twining  of  gauze  is  always  open,  flimsy,  and 
transparent ; but,  from  the  twining  of  tbe  warp,  it  possesses 
an  uncommou  degree  of  strength  and  tenacity,  in  proportion  to 
the  quantity  of  materials  which  it  contains.  This  auality.  toge- 
ther with  the  transparency  of  the  fabric,  renders  it  peculiarly 
adapted  for  ornamental  purposes  of  various  kinds,  particularly 
for  flowering  or  figuring,  either  in  the  loom,  or  by  the  needle. 

In  the  warp  of  gaaze  there  arises  a much  greater  degree  of 
contraction  daring  the  weaving  than  in  any  other  species  of 
cloth,  and  this  is  produced  by  tfao  twining.  Tbe  geometrical 
ratio  of  this  contraction  mast  evidently  depend  entirely  upon 
the  same  principle  which  regulates  tbo  contraction  of  the  yarn 
in  spinning,  and  therefore  it  is  unnecessary  to  add  to  what  has 
been  already  stated  upon  that  subject.  By  inspecting  the 
figure,  it  will  be  apparent,  that  the  twisting  between  every 
intersection  of  woof  amounts  precisely  to  one  complete  revolu- 
tion of  both  threads;  hence  the  following  difference  between 
this  aod  every  other  species  of  weaving,  namely,  that  the  same 
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thread  of  warp  it  always  above  the  woof,  and  the  contiguous 
thread  is  always  below. 

Catgut.— Figure  12.  Tbis  figure  represents  a section  of 
another  species  of  twisted  cloth,  which  is  known  by  the  name 
of  catgut,  and  which  differs  only  from  the  gauze,  by  being  sub- 
jected to  a greater  degree  of  twine  in  wearing,  for  in  place  of 
one  revolution  between  each  intersection,  a revolution  and  a 
half  is  always  given:  and  thus  the  warp  is  alternately  above 
and  below,  as  in  other  kinds  of  weaving.  The  ratio  of  contrac- 
tion in  this,  as  in  the  former,  is  evidently  reducible  to  the  same 
principles  which  regulate  the  spioning. 

Whtp  yet. — Figure  13.  This  figure  is  a superficial  represen- 
tation of  the  most  simple  kind  of  ornamental  net-work  pro- 
duced in  the  loom.  It  is  called  a whip-net  by  weavers,  who 
use  the  term  whip  for  any  substance  interwoven  in  cloth  for 
ornamental  purposes,  when  it  is  distinct  from  the  ground  of 
the  fabric.  In  this,  the  difference  is  merely  in  the  crossing  of 
the  warp  ; for  it  Is  very  evident,  that  the  crossings  at  1,2, 3.  4, 
and  5,  are  of  different  threads  from  those  at  0,  7,  8,  and  9.  The 
contraction  in  weaving  this  kind  of  stuff,  is  vastly  greater  than 
any  other,  and  may  very  easily  be  ascertained  with  the  utmost 
geometrical  precision,  depending  entirely  on  the  well-understood 
principles  of  plain  trigonometry:  for  it  will  hardly  be  necessary 
to  take  into  the  account  what  contraction  takes  place  by  the 
crossing  of  the  threads  in  a fabric  so  very  open  and  flimsy. 
Thus,  If  the  diamond  is  crossed  at  1 by  a dotted  line,  four 
right-angled  triangles  will  be  Termed,  and  the  contraction  of  the 
warp  will  be  in  the  ratio  which  the  hypothenusc  of  each  bears 
to  the  perpendicular . the  former  being  the  longitudinal  mea- 
sure of  the  warp  when  stretched  in  the  loom,  and  the  latter 
that  of  the  cloth  iu  its  finished  state.  This  reduces  the  con- 
traction at  once  to  the  Pythagorean  proposition,  that  the  two 
are  to  each  other  in  the  ratio  of  their  respective  squares. 

Mail  Nat. — Figure  14.  This  figure  represents,  superficially, 
what  is  called  the  mail-net.  and  is  merely  a combination  of 
common  gauze  and  the  whip-net  in  the  snme  fabric ; the 
gauze  here  being  in  the  same  direction  as  the  dotted  line  in  the 
former  figure.  The  whole  fabric  is  evidently  a continued  suc- 
cession of  right-angled  triangles,  of  which  the  woof  forms  the 
bases,  the  gauze  part  tho  perpendiculars,  and  the  whip  part 
the  hypothenusrs ; the  contraction  here  being  very  different,  it 
is  necessary  that  the  gauze  and  whip  parts  should  be  stretched 
upon  separate  beams. 

The  above  may  be  regarded  rather  as  hints  for  the  further 
investigation  of  the  geometrical  principles  of  the  cloth  manu- 
facture, than  as  the  absolute  results  of  a perfect  and  matored 
theory.  As  nothing  has  been  published  upon  the  subject,  the 
author  of  Ibis  article  can  only  plead  its  obvious  importance,  as 
the  motive  which  has  led  him  to  communicate  what  has  occurred 
to  him  as  likely  to  promote  a more  ample  and  scientific  inquiry. 

We  now  proceed  to  state  what  occurs  upon  the  ornamental 
principles  of  texture,  referring  the  reader  lo  figs.  15, 1(1.  and  17. 

In  order  to  produce  ornamental  figures  upon  cloths,  it  is 
necessary  that  the  apparatus,  or  monnliug  of  the  loom,  should 
be  properly  arranged  for  the  purpose  intended,  previously  to 
the  commencement  of  the  subsequent  operations.  The  rules 
for  this  are  pretty  similar  in  all  the  different  kinds  of  ornamen- 
tal work,  and  the  plans  being  previously  drawn  upon  design 
paper,  the  first  operation  is  to  adapt  the  loom  to  the  design. 
The  designs,  or  patterns,  are  included  between  a certain  uum. 
ber  of  parallel  straight  lines  drawn  upon  the  paper,  and  inter- 
sected by  others  drawn  at  right  angles  to  tho  first. 

The  lines  which  arc  drawn  from  the  top  to  the  bottom  of  the 
paper  may  be  supposed  to  represent  the  warp,  and  those  drawn 
across,  the  woof  of  the  web;  any  number  of  threads  being 
supposed  to  he  included  between  every  two  lines.  The  paper 
thus  forms  a double  scale,  by  which,  in  the  first  instance,  the 
size  and  form  of  the  pattern  may  be  determined  with  great  pre- 
cision ; and  the  whole  subsequent  operations  of  the  weaver, 
both  in  mounting  and  working  his  loom,  regulated  with  cer- 
tainty and  accuracy.  To  enable  the  projector  of  a new  pattern 
to  judge  properly  of  its  effects  when  transferred  from  the 
aper  to  the  cloth,  it  will  be  essentially  necessary  that  he  shonld 
car  constantly  in  his  view  the  comparative  scale  of  magnitude 
which  the  design  will  bear  in  each,  regulating  his  ideas  always 
by  square  or  superficial  measurement. 
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Thus  in  the  large  design,  fig.  16,  representing  a bird  perched 
upon  the  branch  of  a tree,  it  will  be  proper,  in  the  first  place,  to 
count  the  number  of  spaces  from  the  point  of  the  bill  to  the 
extremity  of  the  tail ; and  to  render  this  the  more  easy,  it  is  to 
be  observed,  that  every  tenth  line  is  drawn  considerably 
bolder  than  the  others.  This  number  in  the  design  is  136 
spaces.  Counting  again  from  the  stem  of  the  branch  to  tho 
upper  part  of  the  bird's  bead,  he  will  find  76  spaces.  Between 
these  spaoes,  therefore,  the  whole  superficial  measure  of  the 
pattern  is  contained.  By  the  measure  of  the  paper,  this  may 
be  easily  tried  with  a pair  of  compasses,  and  will  be  found  to 
be  nearly  inches  in  length,  by  3A  inches  in  breadth.  Now, 
if  this  Is  to  be  woven  in  a reed  containing  800  intervals  in 
37  inches,  and  if  every  interval  contains  five  threads,  sup- 
posed to  be  contained  between  every  two  parallel  lines,  the 
length  will  be  6*24  inches,  and  the  breadth  3 52  inches  nearly, 
so  that  the  figure  upon  the  cloth  would  be  very  nearly  of  the 
same  dimensions  as  that  upon  the  paper;  but  if  a 1200  reed 
were  used  instead  of  an  800,  the  dimensions  would  be  propor- 
tionally contracted.  A correct  idea  being  formed  of  the  design, 
the  weaver  may  proceed  to  mount  his  loom  according  to  the 
pattern,  and  this  is  done  by  two  persons,  one  of  whom  takes 
i from  the  design  the  instructions  necessary  for  the  other  to 
follow  in  tying  his  cords.  It  remains  only  for  us  now  to  take 
notice,  very  shortly,  of  figs.  15,  16,  and  17. 

Dornockand  Diaper. — Figures  15, 15.  Tbis  figure  is  a represen- 
tation of  the  most  simple  species  of  table  linen,  which  is  merely 
an  imitation  of  checker  work  of  various  sizes,  and  is  known  in 
Scotland,  where  the  manufacture  is  chiefly  practised,  by  the 
name  of  Dornock.  When  a pattern  is  formed  upon  twecled 
cloth,  by  reversing  the  flushing,  as  formerly  explained,  the  two 
sides  of  the  fabric  being  dissimilar,  one  may  be  supposed  to  be 
represented  by  the  black  marks,  and  the  other  by  the  part  of 
the  plate  which  is  left  uneoloured.  For  such  a pattern  ns  this 
it  is  perfectly  unnecessary  to  have  recourse  to  the  draw  loom, 
for  two  sets  of  common  tweel  beddles,  moved  in  the  ordinary 
way,  by  a double  succession  of  heddles,  are  quite  sufficient. 
The  other  part  of  fig.  15  is  a design  of  that  intermediate  kind  of 
ornamental  work  which  is  called  diaper,  and  which  partakes 
partly  of  the  nature  of  the  Dornock,  and  partly  of  that  of  the 
damask  and  tapestry.  The  principle  upon  which  all  these 
species  of  goods  are  woven  is  entirely  the  same,  and  the  only 
difference  is  in  the  extent  of  the  design,  and  the  means  by  which 
it  is  executed. 

The  last  figure.  17,  is  a design  for  a border  of  a handkerchief 
or  napkin,  which  may  be  executed  either  in  the  manner  of 
damask,  or  as  the  spotting  is  practised  in  the  lighter  fabrics. 

WEAVING-LOOM.  Set  Loon. 

WEB,  a tissue  or  texture  formed  of  threads  interwoven  with 
each  other ; some  whereof  are  extended  in  length,  and  called 
the  warp:  and  others  drawn  across,  and  called  the  woof. 

WEDGE,  one  of  the  five  mechanical  powers,  or  simple, 
engines,  being  a geometrical  wedge,  or  very  acute  triangular 
prism,  applied  to  the  splitting  of  wood,  rocks,  or  raising  great 
weights.  Set  Mechanics. 

WEIGH,  Way, or  IFey,(waga,)  a weight  of  cheese,  wool,  &c. 
containing  2 66  pounds  avoirdupois.  Of  corn,  the  weight  con- 
tains forty  bushels  : of  barley  or  malt,  six  quarters.  In  some 
places,  as  Essex,  the  weight  of  cheese  is  300  pounds. 

WEIGHING  ENGINES,  are  often  constructed  in  order  to 
aseertain  the  weight  of  the  loads  on  waggons  and  carts  passing 
along  turnpike  roads.  To  prevent  the  roads  from  being  too  much 
worn,  it  has  been  found  expedient  to  fix  by  an  act  of  parliament 
a certain  load  for  each  breadth  of  wheel ; and,  that  such  loads 
may  not  be  exceeded,  there  are  weighing  machines  at  several 
of  the  toll-gates,  by  which  the  loads  of  the  several  waggons,  &c. 
passing  through  them  can  be  determined.  In  some  of  these 
machines  the  contrivance  is  such,  that  the  carriage  whose  load 
is  to  be  weighed  is  lifted  clear  from  the  ground,  by  means  of 
four  strong  chains  and  hooks  attached  to  a large  steel-yard, 
whose  fulcrum  is  raised  commonly  by  a combination  of  tooth 
and  pinion-work,  moved  by  a winch  handle  ; hat  it  is  far  better 
to  have  the  business  performed  by  means  of  apparatus  placed 
under  a horizontal  frame  on  which  the  carriage  may  be  drawn. 
The  most  compendious  and  economical  machine  of  this  kind 
that  we  have  seen,  is  one,  first  used  for  weighing  the  riders  of 
12  I 
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race  horses,  and  afterwards  applied  to  the  more  reputable  ser- 
vice of  weighing  loaded  carriages. 

The  annexed  figure  is  a plan  of  the  machine;  KLMN  is 
the  plan  of  a rectangular  box,  which  has  a platform  lid  or  cover 
of  size  sufficient  for  placing  the  wheels  of  a cart  or  waggon. 
The  box  is  about  a foot  deep,  and  is  sunk  into  the  ground  till 
the  platform  cover  is  even  with  the  surface.  In  the  mid- 
dle of  the  box  is  an  iron  lever  supported  on  the  fulcrum  pin  i h, 
formed  like  the  nail  of  a balance,  which  rests  with  its  edge  on 
arches  of  hardened  steel  firmly  fastened  to  the  bottom  of  the 
box.  This  lever  goes  through  one  side  of  the  box,  and  is  fur- 
nished at  its  extremity  with  a bard  steel  pin  l m,  also  formed 


to  an  edge  below.  In  the  very  middle  of  the  box  it  is  crossed 
by  a third  nail  of  hardened  steel  g h.  also  formed  to  an  edge, 
but  on  the  upper  side.  The  three  edges  are  in  one  horizontal 
plane,  as  in  a well-made  balance.  In  the  four  corners,  A.  A', 
E\E,  of  the  box  are  firmly  fixed  four  blocks  of  tempered  steel, 
having  their  upper  surfaces  formed  into  spherical  cavities,  well 
polished  and  hard  tempered.  ABODE  represents  the  upper 
edge  of  an  iron  bar  of  considerable  strength,  which  rests  on  the 
cavities  of  the  stccl-blocks  in  A and  E,  by  means  of  two  hard 
steel  studs  projecting  from  its  under  edge,  and  formed  into 
obtuse-angled  points  or  cones.  These  points  are  id  a straight 
Hue  parallel  to  the  side  K N of  the  box.  The  middle  part  C of 
this  crooked  bar  is  faced  with  bard  tempered  steel  below,  and 
is  there  formed  into  an  edge  parallel  to  AE  and  K N,  by  which 
it  rests  on  the  upper  edge  of  the  steel  pin  a ht  which  is  in  the 
lever.  Iu  a liue  parallel  to  A E,  and  on  the  opper  side  of  the 
crooked  bar  ACE,  are  fixed  two  studs  or  points  of  hardened 
steel  D and  D projecting  upwards  above  half  an  inch.  The 
platform  cover  has  four  short  feet  like  a stool  terminated  by 
hard  steel  studs,  which  are  shaped  into  spherical  cavities  and 
well  polished.  With  these  it  rests  on  the  four  steel  points  B.  B' 
IV,  D.  The  bar  ACE.  is  kneed  in  such  a manner  vertically, 
that  the  points  A.  B,  D,  E,  and  the  edge  C,  are  all  in  a hori- 
zontal plane.  These  particulars  will  be  better  understood  by 
looking  at  the  elevation  in  fig.  6.  What  has  been  said  of  the 
bar  ACE  must  be  understood  as  also  said  of  the  bar  A'  C'  E'. 

Draw  through  the  oentre  of  the  box  the  line  a b e perpendi- 
cular to  the  line  A E,  B 1>.  It  is  cvidcot  that  the  bar  A C K is 
equivalent  to  the  lever  a be,  having  the  fulcrum  or  axis  A E 
resting  with  its  extremity  C on  tho  pin  hg , and  loaded  at  b.  It 
is  also  evident  that  a c is  to  o b as  the  load  on  this  lever  to  the 
pressure  which  it  exerts  on  the  pin  gk,  and  that  tho  same  pro- 
portion subsists  between  the  whole  load  on  the  platform,  and  j 
the  pressure  which  it  exerts  on  tho  pin  gh.  It  will  also  appear 
on  an  attentive  consideration,  that  this  proportion  is  no  wise 
deranged  in  whatever  manner  the  load  is  placod  on  the  pjat- 
form.  If  very  unequablr,  the  two  ends  of  the  pin  gh,  may  be 
unequally  pressed,  and  the  lever  wrenched  and  strained  a little ; 
but  ihe  total  pressure  is  not  changed.  If  there  be  now  placed 
a balance  or  steel  yard  L K,  in  such  a manner  that  one  end  of 
it  may  be  directly  above  the  pin  f m in  the  end  of  the  lever  EOF 
they  may  be  connected  by  a wire  or  slender  rod.  and  a weight 
oa  the  other  arm  of  the  balance  or  stccl-yard  may  be  put  iu 


equilibrio  with  any  load  that  can  be  laid  on  the  platform-  A 
small  counterpoise  being  first  hung  on  to  balance  the  apparatus 
when  unloaded,  any  additional  weight  will  measure  the  load 
really  laid  on  the  platform.  If  a b be  to  n c as  1 to  8,  and  EO 
to  E F also  as  1 to  8,  and  if  a common  balance  be  used  above, 
04  pounds  on  the  platform  will  be  balanced  by  one  pound  iu  the 
scale,  and  every  pound  will  be  balanced  by  one-fourth,  of  an 
ounce.  This  would  be  a very  convenient  partition  for  most 
purposes,  as  it  would  enable  us  to  use  a common  balance  and 
common  weights  to  complete  the  machine  ; or  it  may  be  made 
with  a balance  of  unequal  arms,  or  with  a steel  yard. 

Some  have  thought  to  improve  this  instrument  by  using  edges 
like  those  of  the  nails  of  a balance  instead  of  points.  But  unless 
made  with  uncommon  accuracy,  they  will  render  the  balance 
very  dull.  The  small  deviation  of  the  two  edges  A and  E,  or 
of  II  and  I),  from  perfect  parallelism  to  K N,  is  equivalent  to  a 
broad  surface  equal  to  the  whole  deviation.  We  imagine,  that 
with  no  extraordinary  care,  the  machine  may  lie  made  to  weigh 
within  joSo  of  the  truth,  which  is  exact  enough  for  any  purpose 
in  commerce. 

It  is  necessary  that  the  points  be  attached  to  the  bars.  Some 
have  put  the  points  at  A and  K in  the  blocks  of  steel  fastened 
to  the  bottom,  because  the  cavity  there  lodged  water  or  dirt, 
which  soon  destroyed  the  instrument  with  rust.  But  this  ccca 
sions  a change  of  proportion  in  the  first  lever  by  any  shifting  of 
the  crooked  bars ; and  this  will  frequently  happen  when  the 
wheels  of  a loaded  cart  are  pushed  on  the  platform.  The  cavity* 
in  the  steel  stud  should  have  a little  rim  round  it,  and  it  should 
be  kept  full  of  oil.  Iu  a nice  machine  a quarter  of  an  inch  of 
quicksilver  would  effectually  prevent  all  these  inconveniences. 
The  simplest  and  most  economical  form  of  this  machine  is  to 
have  no  balance  or  second  steel -yard ; but  to  make  tho  first 
steel-yard  EOF  a lever  of  the  first  kind,  trir.  having  the  fulcrum 
between  O and  F,  and  allow  it  to  project  far  beyond  the  box. 
The  long  or  outward  arm  of  this  lever  is  then  divided  into  a 
scale  of  weights  commencing  at  the  side  of  the  box.  A counter- 
poise must  be  chosen,  such  as  will,  when  at  the  beginning  of 
the  scale,  balance  the  smallest  load  that  will  probably  be  ex- 
amined. It  will  be  convenient  to  carry  on  this  scale  by  means 
of  ekc-wciglits  hung  on  at  the  extremity  of  the  lever,  and  to  use 
but  one  moveable  weight-  By  this  method  the  divisions  of  the 
scale  will  have  always  one  value.  The  best  arrangement  is  as 
follows:  place  the  mark  0 at  the  beginning  of  the  scale,  and 
let  it  extend  only  to  100,  if  for  pounds,  or  to  112  if  for  cwts. ; 
or  to  10  if  for  stone* ; and  let  the  ckc- weights  be  numbered 
1.2,  3,  &c.  Let  the  lowest  weight  be  marked  on  the  beam. 
This  is  always  to  be  added  to  tbe  weight  shewn  by  the  operation. 
Let  the  oke-weights  stand  at  the  end  of  the  beam,  and  let  the 
general  counterpoise  always  hang  at  0.  When  the  cart  is  put 
on  the  platform,  the  end  of  the  beam  tilts  up.  Hang  on  the 
heaviest  eke-weigbt  that  is  not  sufficient  to  press  it  down.  Now 
complete  the  balance  by  sliding  out  the  counterpoise.  Suppose 
the  constant  load  to  be  312  lbs.  thattbo  counterpoise  stands  at 
86,  and  that  tbe  eke-weight  is  9 ; we  have  the  load  =:  986  + 312 
= 1298  lbs. 

WEIGHT,  gravity,  in  Physics,  a quality  in  natural  bodies, 
whereby  they  tend  downwards  towards  tho  centre  of  the  earth. 

Weight,  pondus,  in  Mechanics,  is  anything  to  be  raised, 
sustained,  or  moved  by  a machine,  any  thing  that  in  any  man- 
ner resists  the  motion  to  be  produced. 

WriGHT,  in  Commerce,  denotes  a body  of  a known  weight, 
appointed  to  bo  put  in  the  balance  against  other  bodies,  whose 
weight  is  required. 

Weights,  Modern,  English.  See  Measures. 

Weights,  and  Meatures.  Tho  standard  of  measures  were 
originally  kept  at  Winchester,  which  measure  was.  by  the  law 
of  king  Edgar,  ordained  to  be  observed  through  the  kingdom. 

WELD,  or  Woald.  ( retetie  tuieola.  Linn.)  is  a plant  cultivated 
in  Kent,  Herefordshire,  and  many  other  pans  of  this  kingdom. 
The  whole  of  the  plant  is  used  for  dyeing  yellow  ; though  some 
assert  that  the  seeds  only  afford  the  colouring  matter.  Two 
sorts  of  weld  are  distinguished  : the  bastard  or  wild,  which 
grows  naturally  in  the  fields  ; and  the  cultivated.  Die  stalks  of 
which  are  smaller,  and  not  so  high.  For  dyeing,  the  latter  is 
preferred,  it  abounding  more  in  colouring  matter.  The  more 
I slender  the  stalk,  the  more  it  is  valued.  When  the  weld  is  ripe 
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it  is  palled,  dried,  and  made  into  bandies,  in  which  slate  it  is 
used.  The  yellow  communicated  to  wool,  by  weld,  has  little 
permanency,  if  the  wool  be  not  previously  prepared  by  some 
mordant.  For  this  purpose  alum  and  tartar  arc  used,  by  means 
of  which  this  plant  Rives  a very  pure  yellow,  which  has  the 
advantage  of  being  permanent. 

WBLDING.  Welding  is  that  intimate  union  produced 
between  the  surfaces  of  two  malleable  metals,  when  heated 
almost  to  fusion,  and  hammered.  This  union  is  so  strong,  that 
when  two  bars  of  metal  are  properly  welded,  the  place  of  junc- 
tion is  as  strong,  relatively  to  its  thickness,  as  any  other  part  of 
the  bar.  Only  two  of  the  old  metals  are  capable  of  firm  union 
by  welding,  namely  platina  and  iron  ; the  same  property  belongs 
to  the  newly  discovered  metals,  potassium  and  sodium. 

WBLDING  HEAT,  in  Smithery.  a degree  of  heat  given  to 
iron,  Ac.  sufficient  to  make  toy  two  bars  or  pieces  of  iron 
unite  by  a few  strokes  of  the  hammer,  and  form  one  piece. 

WELL,  in  naval  affairs,  an  apartment  formed  in  the  middle 
of  a ship's  hold,  to  enclose  the  pumps  from  the  bottom  to  the 
lower  deck.  Its  use  is  to  defend  the  pomps  from  damage,  and 
prevent  the  entrance  of  ballast,  &c-  which  would  otherwise 
choke  the  tabes  ia  a short  time,  and  render  the  pumps  incapable 
of  service.  By  means  of  this  enclosure,  the  artificers  may  like- 
wise more  readily  descend  into  the  hold,  to  examine  or  repair 
the  pumps  as  occasion  requires. 

Well  of  a Fishing  Vessel.  an  apartment  in  the  middle  of  the 
hold,  which  is  entirely  detached  from  the  rest,  being  lined  with 
lead  on  every  side,  and  having  the  bottom  thereof  perforated 
with  a number  of  small  holes,  through  the  floor,  so  that  the 
water  pussing  into  the  well  is  always  as  fresh  as  that  in  the 
sea,  and  is  nevertheless  prevented  from  communicating  with 
other  parts  of  the  hold.  Its  use  is  to  preserve  the  fish  alive 
which  are  put  into  It. 

Well-Wpoto  of  a Boot,  the  place  in  the  bottom  where  the 
water  lies  between  the  ceiling  and  the  platform  of  the  stern 
sheets,  from  whence  it  is  thrown  out  into  the  sea  with  a scoop. 

WERST,  or  Verst,  a Russian  linear  measure,  equal  to 
3500  English  feet. 

WHALE.  Balcna. 

WHARF,  a perpendicular  building  of  wood  or  stone  raised 
on  the  shore  of  a road  or  harbour,  for  the  convenience  of  loading 
or  discharging  a vessel  by  means  of  cranes,  tackles,  capstans, 
Jcc.  A wharf  is  built  stronger  or  slighter  in  proportion  to  the 
effort  of  the  tide  or  sea  which  it  is  to  resist,  and  to  the  weight 
which  it  is  intended  to  support. 

WHARFINGER,  the  person  who  has  the  charge  of  a wharf, 
and  takes  account  of  all  the  articles  landed  thereon,  or  removed 
from  it,  for  whioh  he  receives  a certain  fee  called  wharfage. 
as  a due  to  the  proprietor  for  tbo  rent  of  the  quay  or  wharf, 
and  for  the  use  of  his  machines  and  furniture. 

WHEAT.  Set  Thiticum  and  Husrandry. 

Wheat-ear,  See  Motacili a. 

WHEEL,  in  Mechanics,  a simple  machine  consisting  of  a 
round  piece  of  wood,  metal,  or  othor  matter,  which  revolves  on 
an  axis.  The  wheel  is  one  of  the  principal  mechanic  powers  ; 
it  has  place  in  most  engines  ; in  effect,  it  is  of  an  assemblage 
of  wheels  that  most  of  our  engines  are  composed.  Set  Mecha- 
nics and  Mill. 

We  shall  here  introduce  to  the  reader's  notice  a substitute 
for  wheels,  denominated  Seapert,  the  ingenious  invention  of 
L.  Gomperts,  Esq.,  on  the  accuracy  of  which  the  utmost 
reliance  may  be  placed,  it  having  been  derived  from  the  most 
unquestionable  authority,  accompanied  with  a beautifully  en- 
graved plate  of  the  diagrams  by  Lowry: — 

WHEELS,  Substitutes  for,  termed  Scaper*,  arc  certain  pieces 
of  mechanism,  for  which  a patent  has  been  granted  to  Mr. 
Lewis  Gompcrtz,  intended  generally  to  supersede  wheels  for 
carriages,  which,  while  they  support  the  carriage  without  rising 
and  falling,  also  escape  the  chief  obstacles  and  friction  of  the 
ground,  produced  by  the  asperities  or  softness  of  its  surface, 
by  which  means  a much  lighter  draught,  and  a more  equable 
motion,  is  obtained,  and  the  destruction  of  the  gravel  in  the 
road  prevented. 

Our  limits  not  allowing  a full  detail  of  the  numerous  modifi- 
cations of  this  machine,  we  refer  our  readers,  first,  to  the 
Repertory  of  Arts,  second  series,  No.  ctiv.  vol.  26;  secondly, 


to  vol.  39.  number  for  June  1821 ; and  thirdly,  to  the  inventor’s 
work,  “ Moral  Inquiries  where  there  are  several  varieties  of 
scapcrs  explained,  some  of  which  form  a sort  of  rail-way  for 
themselves  as  they  go,  while  others  act  without  a rail-way,  and 
go  with  still  less  friction.  Part  of  the  advantages  promised  by 
this  invention  may  readily  be  conceived,  when  it  is  considered 
bow  many  horses  a common  road  requires,  for  one  on  a rail-way . 

The  action  of  carriage  wheels  is  observed  by  the  inventor  as 
not  being  generally  well  understood.  (See  his  observations  in 
No.  clxix.  vol.  29,  Repertory.)  He  also  considers  the  opposition 
presented  to  wheel  carriages,  even  on  a smooth  surface,  to  be 
much  greater  than  is  generally  believed ; and,  in  support  of 
these  ideas,  adds  the  testimony  of  the  late  learned  M.  Charlr* 
Bossut,  who.  in  bis  “ Coursde  Matliemaiiquc,  tome  troisiemr.  " 
treats  of  two  sorts  of  friction ; one  of  " bodies  qui  glisunt," 
(which  slide,)  and  the  other  of  bodies  toHmeaf,"  (nhich 
turn,  without  alluding  to  the  axle,)  and  where  M.  Bossut  fur- 
ther observes,  that  “ the  existence  of  the  latter  species  of 
frietion  has  been  overlooked  by  those  who  were,  in  other 
respects,  good  mechanics.”  The  inventor  has  completed 
several  small  and  large  models  of  these  scapcrs,  which  he  found 
to  work  well;  though  he  is,  we  believe,  still  engaged  in  further 
improvements  upon  them.  We  shall  omit  the  first  plans  in  the 
Repertory,  vol.  26,  and  proceed,  first,  to  those  vol.  39 ; and 
secondly , to  those  in  “ Moral  Inquiries.” 

Figs.  3 and  4 shew  the  simplest,  though  not  the  best  species 
of  scapers.  «,  a,  a,  a,  is  the  frame  of  a carriage,  with  two  of 
these  scapers  in  different  positions;  A B C D are  two  crasser . 
strengthened,  if  necessary,  with  pieces,  b,  c,  d,  e.  The  ends  or 
(ed.f.g.h,  t,  of  the  crosses  being  circular,  as  shewn,  and  these 
should  be  six  inches  wide,  or  more.  These  crosses  move  along 
the  road  by  bearing  on  each  foot  alternately,  and  though  they 
have  themselves  the  evil  of  rising  and  falling  in  their  centres 
of  gravity,  they  do  not  allow  the  carriage  to  be  thus  affected  : 
the  operation  is  as  follows;—- Fig.  19  is  a double  axle,  parallel 
and  in  opposite  directions  to  each  other,  whose  parallel  dis- 
tance from  centre  to  centre  is  exactly  half  of  what  the  centre 
of  the  cross  rises  and  falls.  The  longest  axh  Q works  in  a 
box  or  tube  in  the  carriage,  and  axlo  P in  a box  in  the  cross, 
and  they  make  a whole  revolution  at  every  change  of  foot,  so 
that  wnen  the  leg  which  is  on  the  ground  is  perpendicular  to 
the  ground,  axle  P is  full  upwards;  and  when  two  feet  touch 
level  ground  at  once,  the  axle  P is  quite  downwards;  the 
centres,  then,  of  the  cross,  consequently,  will  move  in  a circle 
whose  diameter  is  the  whole  distance  ol  the  rise  and  fall,  by 
which  means  the  cross  will  bo  prevented,  though  it  rises  and 
falls  itself,  from  communicating  that  motion  to  the  carriage. 
The  motion  this  crank  allows  to  the  centre,  effects  two  objects: 
first,  it  gives  the  rise  and  fell;  and  secondly,  it  causes  the 
scaper  to  surmount  those  obstacles  gradually  upon  which  the 
feet  happen  to  alight,  contrary  to  what  would  take  place  if  the 
centre  moved  up  and  down  in  a right  line. 

The  motion  of  the  cross  is  then  guided  by  four  wheels 
E,  F.  G,  H,  one  situate  on  each  leg,  as  shewn,  which  continually 
bearing  against  a properly  curved  iron  or  sweep,  1.1  K L M. 
affixed  to  the  carriage,  produces  the  effect  required,  and  which 
would,  if  not  for  side  pressure,  guide  the  motion  without  the 
crank. 

A superior  sort  of  scaper  is  shewn  in  figs.  I and  2,  in  two 
positions,  each  of  which  consists  of  a parallelogram.  A,  B, 
it, u,  C D and  y V,  movcably  jointed  at  y,  V,s,v;  E 0 H F are 
two  cross  pieces  jointed  to  the  middle  of  each  of  the  former 
pieces,  A B,  C D a*  m,  and  y ; V the  centre  of  the  cross  pieces 
K G II  F have  a box  for  an  axle  to  go  through,  and  one  of  lhcso 
boxes  fils  into  the  other;  this  axle  being  fixed  in  the  carriage,  and 
on  which  the  parallelogram  is  placed  as  a common  wheel.  These 
eight  joints  allow  this  frame  to  open  and  shut,  and  constitute 
tbo  chief  of  the  scaper,  taming  round  as  it  goes,  and  con- 
tinually opening  and  shotting ; by  which  means  it  runs  without 
raising  or  sinking  the  carriage.  A B C D are  four  feet,  each 
consisting  of  a quarter  of  a circle,  or  a very  little  more, 
described  from  the  joints  to  which  ihoy  belong  ; and  in  fig.  1. 
from  the  Rolling  Angle,  (sec  the  sequel);  so  that  some  part  of 
the  foot  is  always  perpendicularly  under  the  joint.  Two  of 
these  feet  are  formed  on  one  side  I)U  C,  and  two  on  the  oppo- 
site side  A EB ; the  two  other  sides  being  without  aoy.  This 
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frame  then  being  a parallelogram,  and  the  centre  being  fixed, 
the  two  joints  which  are  diagonally  opposite,  will,  in  all  their 
motions,  be  similar;  therefore,  if  a straight  guide  were  affixed  to 
the  carriage  near  the  top  of  the  parallelogram,  and  four  small 
rollers  were  attached  to  the  joints  V u,w,y,  so  that  they  bore 
on  the  top  of  this  straight  piece,  then  would  the  snaper  be  pro- 
perly guided  when  on  level  ground.  And  if  another  straight 
piece  were  placed  above  this,  forming  a groove  with  the  lower 
piece,  the  little  wheels  would  bear  upwards  against  h when  the 
fret  came  upon  au  elevation  or  depression  of  ground,  and  it 
would  for  a time  guide  the  motion  instead  of  the  lower  piece. 
Or  these  straight  guides  might  be  fixed  Mow,  so  as  to  conduct 
the  wheels  in  the  lower  part  of  their  circoit.  But  the  following 
and  better  way  of  guiding  has  been  adopted  by  the  inventor  in 
bis  models,  as  possessing  less  friction:— 

It  is  to  be  observed,  that  when  the  top  and  bottom  joints 
Y and  w,  fig.  2,  describe  right  lines  on  the  carriage,  as  it 
moves  along,  the  intermediate  joints  u and  v,  describe  curves 
relative  to  the  carriage,  very  nearly  resembling  parts  of  circles 
(on  both  sides)  drawn  through  the  three  centres  of  the  joints 
u and  tc,  fig.  1 of  the  plate,  when  the  parallelogram  is  square, 
and  through  the  joint  between  them,  where  the  joints  reach 
when  fully  extended,  (as  in  fig.  2);  and  a similar  obser- 
vation applies  to  the  other  side  y V.  The  diagram,  fig.  9, 
contains  this  circle  and  the  true  curve  shewn  together,  with  the 
difference  that  exists  between  them,  the  true  curve  being  num- 
bered from  I to  10,  and  small  circles  drawn  to  shew  the  axle  as 
it  goes.  It  is  obvious,  that  if  the  joints,  which  are  not  on 
the  ground,  be  by  any  means  guided  in  this  curve,  then  will 
the  top  and  bottom  joints  also  be  properly  goided  ; and  it  is  by 
conducting  these  intermediate  joints,  that  the  motion  is 
governed,  with  less  friction  than  by  the  curve  itself.  Because 
as  the  curve  differs  bat  little  from  a circle,  tho  means  exist  of 
attaching  a radios  or  arm  to  the  centre  of  each  joint,  (so  that  it 
can  turn  round,)  reaching  nearly  to  the  centre  of  the  circle, 
which  the  curve  resembles,  and  to  place  a much  smaller  curve 
partly  round  it,  of  such  figure,  that  when  the  arms  arc  by  any 
means  caused  to  point  to  the  centre  of  tho  circle  in  fig.  23, 
which  also  represents  the  centre  of  the  large  circle  in  fig.  9, 
while  a pin  in  the  end  of  the  arms  properly  traverses  this  curve, 
then  the  joint  to  which  it  is  attached  will  be  guided  in  the  true 
curve,  1,  3,  15,  16,  8tc.  in  the  same  way  as  if  it  were  guided  by 
the  curve  itself,  though  with  much  less  friction.  But  this  little 
curve  alone  will  not  restrain  the  arm  in  a line  with  the  centre, 
and  the  following  method  has  therefore  been  adopted. 

The  four  arms  SO,J  K,  LH,  and  N P,  figs.  15,  1G,  and  18, 
have  two  pins  or  rollers  at  the  end  of  each  of  them,  (not  oppo- 
site, but  reversed.)  which  guide  the  motion.  One  of  these  pins 
is  on  one  side  of  the  arm,  and  one  on  the  other,  in  contrary 
directions,  and  at  a small  distance  from  each  other,  as  shewn, 
and  they  work  round  two  similarly  carved  guides,  1,2,  3,  4, 
figs.  1,  2,  and  9,  fixed  in  the  carriage,  but  whose  curvature  is 
also  reversed.  One  of  these  guides  in  the  plate  hides  the 
other,  and  which  is  itself  put  out  of  sight  by  its  own  hack,  but 
both  are  doited  to  shew  them  ; and  they  are  fixed  to  the  car- 
riage. the  two  facing  each  other,  (as  a box  faces  its  lid,)  leav- 
ing a space  between  them  for  tho  arms,  which  work  between 
the  two,  one  of  the  pins  or  rollers  of  the  arms  working  in  the 
one  curve,  and  one  in  the  other,  each  hearing  half  the  pressure. 

Especial  care  must  be  taken  not  to  fix  the  pins  on  the  wrong 
side  of  the  arms,  or  the  curves  wish  the  wrong  faces  to  the  car- 
riage and  parallelogram.  Thus  in  fig.  18,  the  pins  suit,  sup- 
posing the  guide,  of  which  the  hack  is  seen  in  fig,  2.  to  be  next 
to  the  parallelogram,  or  when  faced,  as  in  the  plate,  and  in 
fiff-  17,  they  would  suit,  if  the  back  of  the  one  now  seen  were 
nearest  to  the  body,  as  shewn  in  the  diagram,  fig.  9.  but 
the  pins  being  still  reversed  to  each  other,  the  position  of  the 
curves  not  being  altered  by  changing  or  turning  them,  or  by 
fixing  them  end  for  end.  The  curves  must  always  be  reversed 
to  each  other,  and  there  are  two  ways  of  reversing  them,  one 
answering  to  arms  made  as  in  fig.  18,  and  the  other  as  in  fig.  17. 
These  two  rollers  then  keep  each  other  in  their  proper  position 
while  they  work  round  the  small  ends  of  the  guide,  and  daring 
which  Deriod  they  give  the  proper  extension  to  tho  feet,  thus 
•cling  instead  of  a rail-way.  The  long  part,  I,  of  the  guides 
serves  only  to  conduct  the  arms  to  the  bearing  ends,  but 


scarcely  suffers  any  pressure  or  friction  there.  The  dark  curve 
in  the  diagram,  fig.  9,  is  so  placed  as  to  answer  to  tbc  arm  17. 
The  light  shaded  pin  works  in  the  dark  curve,  and  the  dark  pin 
in  the  light  curve. 

Though  the  ends  of  the  guides  conduct  the  arms,  it  is  found 
necessary  to  cut  off  a small  portion  of  these  ends  where  the 
arms  enter,  and  leave  these  places ; which  otherwise  would 
contain  asperities  injurious  to  the  motion.  (See  Repertory  for 
June  1821.)  Though  by  such  means  the  scaper  loses  its 
guidance  for  a short  space,  but  to  supply  its  place  there  are 
affixed  to  the  upper  guide  two  small  curves  e,  *,/,  and  g,j,  A, 
fig.  11 ; and  there  are  attached  to  the  parallelogram  four  small 
rollers,  a.b,  c.  rf,  which  at  times  bear  against  the  outside  of 
r,  i.f,  and  against  the  inside  of  g,j,  A ; the  defect  being  thns  re- 
medied. But  the  rollers  only  bear  against  a small  part  of  these 
curves,  excepting  on  very  unlevel  ground,  and  in  that  case  they 
keep  the  parallelogram  properly  extended,  (see  the  sequel.) 

While  the  arms  traverse  the  long  part  of  the  guides,  they  go 
inclined,  as  W n,  and  I) q,  fig.  II;  when  to  prevent  their 
becoming,  by  any  accident,  perpendicular,  and  striking,  the 
axle  L,  the  lower  guide,  (but  not  the  upper  one,)  is  furnished 
with  an  inside  projection  m,  a,  p.  q,  forming  a groove  with  the 
guide  itself,  (but  found  to  require  more  width  near  the  corners 
than  in  any  other  place,)  and  in  this  groove  one  of  the  rollers 
of  the  arms  works,  thus  keeping  the  arm  properly  inclined,  and 
in  the  same  direction,  whether  the  carriage  goes  from  right  to 
left,  or  left  to  right.  Or  the  upper  guide,  instead  of  the  lower, 
may  have  such  a projection,  and  then  the  arms  will  traverse  in 
the  direction  shewn  in  figs.  2 and  9.  But  as  this  inside  pro- 
jection will  not  serve  when  the  parallelogram  is  nearly  square, 
two  small  plus,  O and  H,  fig.  11,  arc  affixed  between  the  upper 
guide  and  the  curves  g , ;,  A,  and  which  by  bearing  loosely 
against  a small  projection  upon  each  of  tho  arms  near  PHK 
and  O,  keep  the  arms  by  that  means  right ; these  small  pro- 
jections having  the  peculiar  and  required  property  of  causing 
the  arms  to  onter  the  end  portions  of  the  guides  in  one  posi- 
tion, and  leaving  them  in  another.  Though  only  one  guide 
must  have  the  inside  projection  m,  n,  o,  y,  a small  piece  in  the 
other,  near  in  and  t>,  is  also  serviceable  in  preventing  the  foot 
from  being  pusheo  back  when  folly  extended,  as  A,  C,  fig.  2. 
In  fig.  11,  the  outside  plain  Hue  is  the  exterior  of  the  top  guide; 
the  next  plaio  lino  is  the  interior ; the  outside  dotted  line  fs  the 
interior  of  the  lower  guide ; and  the  inside  dotted  line  is  the 
inside  projection.  Fig.  10  is  an  end  view  of  the  scaper,  the 
same  letters  referring  to  the  same  parts,  and  fig.  24  is  one  of  the 
guides  divided  into  lines  of  proper  lengths,  to  express  its  shape. 

In  fig.  2 the  scaper  is  shewn,  supposing  it  joioted  with 
common  ronnd  axil,  and  boxes,  hut  in  fig.  1 the  pins  r,  to  avoid 
friction,  are  so  contrived  as  to  roll  round  within  their  boxes 
OA,  upon  a roonded  angular  side  A,  where  the  chief  pressure 
exists,  leaving  the  other  two  angular  sides  of  the  pins  to  slide, 
tho  insides  of  the  boxes  then  being  properly  curved,  keep  the 
whole  steady  in  its  motion.  Figs.  12  and  13  are  the  arms  made 
after  the  same  plan,  and  in  fig.  14  N w is  a front  view  of  tbc 
pins  upon  the  sides  of  the  parallelogram.  In  order  for  the 
carriage  to  turn,  the  front  scapers  may  be  made  to  swing  as 
common  wheels;  but  it  is  far  preferable  for  each  front  scaper 
to  swiog  separately  on  a perpendicular  axis  immediately  above 
itself,  and  then,  as  great  steadiness  is  required,  the  guide  of 
the  front  and  back  scaper  should  be  connected  by  two  circular 
pieces  sliding  within  each  other,  shewn  in  fig.  21.  s.s.Syr, 
fig.  20,  is  a section  of  the  guides,  arms,  and  rollers,  which  are 
here  suggested , in  a peculiar  form,to  defend  themselves  from  mud . 

Tbc  last  species  of  scaper  we  have  to  describe  is  shewn  in 
figs.  5,  6,  and  7.  Fig.  7 bring  a kite  view  of  fig.  5,  the  top  rail 
of  the  carriage  being  removed.  This  sort  of  scaper  is  inferior 
to  the  last  in  point  of  friction;  it  is  also  rather  less  equable 
and  quiet  iu  its  motion,  and  does  not  allow  so  much  facility  to 
the  carriage  in  turning,  bat  is  of  great  strength,  and  better  sur- 
mounts large  obstacles  when  the  feet  happen  to  come  upon 
them.  It  is  also  more  calculated  for  uneven  roads,  owing  to  a 
peculiar  property  of  changing  its  form  and  action  according  to 
the  ground,  so  as  to  surmount  those  asperities  which  it  docs 
not  escape,  gradually,  and  effecting  this  in  cveiy  instance  while 
the  carriage  moves  the  length  of  a whole  side  of  the  parallelo- 
gram, instead  of  a small  portion,  as  in  tbc  other  species.  It 
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has  also  the  advantage  of  always  supporting  the  carriage  nearly 
from  the  same  place,  because  there  are  always  two  feet  on  the 
ground  at  once,  excepting  when  the  feet  are  themselves  nearly 
under  the  main  axle ; whereas  in  all  the  other  species,  the 
points  of  support  greatly  vary.  a,b,  a,  figs,  6 and  0,  is  the 
carriage.  AC,  DF,  G I,  and  J L,  are  the  four  sides  of  the 
parallelogram,  jointed  at  a,/,  A,  k,l,g:ei  and  Ig  ate  two  cross 
pieces,  jointed  at  /,  g,  *,  and  i,  bent,  as  shewn  at  LI,  g I),  fig,  7. 
«,i,  being  hidden  in  this  figure;  and  M M,  Q P,  is  a standard 
or  piece,  which,  in  a front  view,  would  appear  thus  |~~| ; the 

« |q  I 

part  a shewing  where  it  is  attached  to  the  frame  a.  a,  and  q 
representing  an  axle  fastened  in  the  other  end  of  it,  upon  which 
goes  a large  wheel  R R,  wide  enough  to  bear  on  all  the  sides  of 
tbe  parallelogram  in  tarn,  on  which  it  runs.  $,V,Q  is  a lever, 
one  end  being  jointed  to  tbe  frame  on  an  axle  at  V,  and  the  other 
end  jointed  to  the  centre  of  the  parallelogram,  w ith  a long  tube 
V at  one  end,  and  another  tube  Q in  the  other  end ; while  one 
tube  works  on  the  axle  in  the  frame  at  V,  and  the  other  on  the 
outride  of  another  tube  Q in  the  cross  piece  g l.  The  other  cross 
piece  e,  t,  in  this  machine,  being  furnished  with  an  axle  to  go 
in  the  tube  in  the  cross  piece  g.l.  This  lever  allows  the  centre 
of  the  parallelogram  to  rise  and  fall  without  tbe  carriage.  TT 
is  a spring  to  assist  the  scaper  to  change  its  position  from  that 
of  fig.  G to  that  of  fig.  5,  the  spring  being  shewn  on  the  other 
side  (for  the  other  scaper)  likewise  the  lever  SQ  ; and  as  the 
tube  Q must  work  past  the  frame  a,  a,  the  frame  must  have  an 
opening  in  it  to  allow  the  axle  Q to  pass,  unless  the  scaper 
should  be  fixed  further  from  the  frame,  or  the  tube  Q made 
shorter,  or  unless  the  body  be  placed  rather  higher  than  shewn. 
A rf,  C/,  G A,  and  I k,  figs.  5 and  G,  are  four  rollers  on  the  end 
joints  of  the  parallelogram,  and  ZZZ  is  a properly  shaped 
curve,  firmly  attached  to  the  frame  or  standard  M.  into  which 
these  rollers  pass,  causing  the  feet  to  come  down  gently.  As 
this  curve  bears  up  the  feet,  it  likewise  would  slightly  raise  the 
carriage;  but  to  prevent  this,  the  sides  of  (he  parallelogram  on 
which  wheel  R runs,  though  straight  for  nearly  their  own 
length,  are  a little  curved  near  the  ends  accordingly.  In  this 
sort  of  scaper,  as  two  feet  remain  long  oo  the  ground  at  once, 
it  is  necessary  for  the  joints  to  play,  to  allow  the  carriage  to 
turn,  and  a joint,  shown  in  lig.2A,  though  too  long,  shews  one 
way  of  mnkiug  them.  J H LC  is  -he  axle,  B A the  box,  E the 
axle  of  the  rollers  Arf,  C/,  GA,  and  I A,  figs.  6 and  6.  and 
FG.  fig.  25,  arc  tbe  screws  fitting  in  a groove  in  the  axle,  but 
allowing  it  to  play. 

Owing  to  the  property  in  this  species  of  scaper  of  supporting 
the  carriage  always  nearly  in  the  same  place,  they  may  suit 
best  two  to  a body,  instead  of  four,  and  fixed  nearly  in  the 
middle.  One  small  common  wheel  may  then  be  placed  in  front, 
without  bearing  more  weight  than  just  to  balance  it,  and  by 
means  of  a swivel,  so  as  to  turn.  The  diagrams,  figs.  8,  it.  II, 
and  24.  shew  how  to  project  some  of  the  different  curves  regu- 
lating the  motions,  tbe  other  curves  being  also  described  in  the 
works  we  have  cited. 

In  order  to  project  the  curve  I4LM,  figs.  3 and  4,  draw  a 
right  line  o k,  fig.  8,  equal  to  the  spun  of  the  feet  taken  from  the 
centers  of  the  little  circles  F G II  I,  and  also  draw  the  cross 
with  the  wheels  and  centers,  lettered  as  in  fig.  8.  Divide  this 
line  iuto  a number  of  equal  parts,  call  the  middle  of  it  1,  and 
figure  towards  letter  o,  2,  3,  4,  5,  G,  7,  8,  9,  and  towards  A, 
1G,  15,  14,  13.  12,  11,  10,  9.  draw  circles  the  size  of  the  feet 
round  each  of  these  divisions,  and  also  draw  a line  k/c.  touch- 
ing them,  (merely  to  shew  the  ground,)  then  from  g erect  a 
perpendicular  g i,  the  height  of  the  cross;  at  the  upper  end 
also  draw  the  foot  circle,  i,  ns  ou  the  cross,  and  bisect  this  line 
shewn  at  P,  also  placing  No.  1 at  the  point  of  bisection  ; take 
then  a space  from  this  point  P or  1,  downward,  equal  to  the 
parallel  distance  of  the  centers  of  the  axii  P and  Q,  fig.  19, 
and  mark  a point  Q on  it.  Then  proceed  by  drawing  a circle 
round  this  point  Q,  through  the  middle  P of  the  perpendicular 
g i.  With  the  distance  then,  from  the  top  P of  the  circle  P Q, 
to  No.  1 in  the  line  o A in  the  compasses,  fix  them  at  No.  2 in 
line  ok,  and  intersect  the  circle  PQ  in  an  opposite  direction, 
with  the  same  distance,  noxt  from  No.  3.  line  ok,  proceed  in 
this  way  to  No.  9;  also  in  the  opposite  direction  of  the  circle 
P Q,  and  line  o k,  and  mark  each  intersection  of  circle  P Q. 
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Continue,  bv  numbering  the  intersections  from  1,  (in  the  direc- 
tion P M K P.)  2.  3,  4.  5,  6.  till  IG.  the  little  circles  representing 
the  axle  in  its  various  positions,  being  drawn  in  the  diagram 
round  the  points ; and  druw  right  lines,  the  length  of  the  cross 
through  each  of  the  points,  so  as  to  touch  line  ok,  at  the  same 
numbers  as  tbe  numbers  of  the  points  through  which  they  pass, 
representing  the  legs  when  they  are  most  perpendicular  in  their 
differeut  positions,  and  the  two  dotted  wheels  arx,  shew  the 
position  of  the  leg  wheels,  when  two  feet  bear  at  once  on  level 
ground;  and  tbe  upper  circles,  1,2,  IG.  &c.  shew  part  of  the 
direction  of  the  motion  of  the  upper  ends  of  the  cross,  which  il 
continued,  would  form  a loop  on  each  side,  while  the  lower  feet 
go  in  a right  line.  Continue,  bj  taking  the  distance  between 
the  centre  of  the  leg  wheel  try  and  line  oA  in  the  compasses  ; 
fix  one  leg  of  them  on  each  of  the  numbers  in  line  ok,  and  with 
the  other  compass  point  mark  those  lines  that  arc  of  the  same 
number  as  the  lines  in  which  tbe  compasses  are  fixed.  This 
will  give  all  the  main  part  of  the  curve  a y,  described  by  the 
centres  of  the  leg  wheels,  while  these  wheels  bear  the  chief 
weight  when  tbe  ground  is  level ; and  which  may  alsu  he  found 
by  measuring  from  the  circle  P,  Q,  taking  the  distanccrP 
instead  of  ye.  and  proceeding  similarly  from  the  numbers  as 
described,  marking  each  of  (be  lines  w hich  are  between  x and  y. 

The  use  of  the  remainder  of  the  curve  is  to  keep  the  axle  P 
of  the  cross  and  crank  P,  Q in  its  proper  direction  and  velocity, 
and  to  support  and  jfnide  tbe  cross  when  the  feet  happen  to 
come  on  an  irregularity  of  ground,  and  is  found  thus:— Take 
the  distance  xg,  from  the  intersections  on  each  of  the  lines 
numbered  9 in  the  compasses;  fix  one  leg  of  them  on  9y  line 
ok,  nod  mark  part  of  a circle  q beyond  a*,  then  fix  the  com- 
passes with  the  same  span  on  10  line  o,  A,  and  mark  another 
part  of  a circle  q,  a little  bey  ond  the  last,  and  proceed  thus  with 
No.  11,  12,  13,  14,  15,  IG.  Then  take  the  distance  from  9 in 
circle  PQ,  to  the  intersection  9x  in  the  compasses;  next  fix 
ouc  leg  on  10  in  circle  PQ,  and  with  the  other  compass  point 
intersect q 10,  then  from  11,  in  circle  PQ  toy  11.  and  continue 
thus  to q 1 inclusively  ; this  side  of  the  curve  will  then  he  found; 
after  which,  repeat  the  operation  on  the  oilier  side,  first  with 
the  span  xy,  beginning  from  9x,  and  then  by  fixing  the  com- 
passes on  line  8,  and  marking  beyond  y , next  at 7.  in  the  same 
way  till  1 inclusively,  and  number  them  8,  7,  G,  6,  4,  3,  2,  I. 
Continue,  by  applying  the  distance  from  9y  to  9,  in  circle  PQ, 
and  intersect  those  marks,  always  placing  one  leg  of  the  com- 
passes in  a point  of  the  same  number  in  circle  P Q.  as  the  num- 
ber of  the  mark  that  is  to  be  intersected;  and  this  being  done, 
the  whole  curve  described  by  the  centers  of  the  leg  wheels  on 
the  machine,  will  be  traced  by  the  marks.  Circles  the  size  of 
the  leg  wheels  must  then  be  drawn  round  all  those  points,  and 
the  several  tops  will  shew  the  true  form  of  the  whole  curve. 
The  lower  part  of  the  curve,  J.K.L,  may  also  be  found,  by 
regulating  the  foot  y in  a right  line,  while  the  crank  is  turned 
in  the  direction  it  follows  when  the  cross  is  at  work,  and  at 
the  same  time  causing  the  upper  edge  of  the  leg  wheel  v,  black- 
ened, to  mark  on  a board  placed  behind  it,  observing  to  keep 
tbe  centre  of  the  craok  P,  without  moving  too  much  either  to 
the  right  or  to  tho  left. 

To  find  the  curvature  of  the  ends  of  the  guides,  1.2,  3, 4, 
figs.  1 and  2: — First,  let  the  curve  I.  IG,  Sec.  fig.  9,  which  the 
centers  of  the  joints  describe,  be  found,  and  which  may  be 
shewn,  by  placing  a board  behind  the  joints,  (blackened,)  while 
the  ground  feet  are  drawn  along  a straight  line  the  same  length 
as  the  span  of  the  feet,  and  the  axle  being  kept  still.  Or  this 
curve  may  be  found  thus Describe  a circle  in  the  figure 
which  represents  the  parallelogram  when  square,  touching  all 
the  four  sides  ; then  fix  the  points  of  three  needles  iu  a right 
line  in  a fiat  ruler,  the  same  distance  apart  as  the  distance 
between  the  joints  Fu,  or  F w.  Figs.  1 and  2 guide  one  ex- 
treme point  along  the  top  or  bottom  straight  sides.  1,9.  IG, 
conducting  the  middle  point  in  tbe  circle,  when  the  other 
extreme  point  will  describe  the  curve  required.  Or  it  may  he 
projected  simply  with  the  compasses,  bv  equally  dividing  the 
top  and  bottom  sides  of  the  square,  and  by  numbering  them  in 
contrary  directions,  as  in  (ig.  9.  Then  by  Gxing  one  compass 
point  in  each  of  these  divisions,  on  each  side  1,  9,  IG,  Ate.  with 
the  span  of  the  side  of  the  square  between  the  compasses,  and 
marking  with  the  other  point  of  the  compasses,  a number  of 
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segments  of  circles  near  the  circle  I,  0,  10,  so  that  each  seg- 
ment gets  intersected  by  one  of  the  same  number  from  the 
opposite  side;  and  these  intersections,  numbered  in  the  figure, 
to  shew  from  whence  they  originate,  will  also  point  out  the 
curve  sought  for;  from  which  prooced  to  find  the  small  end 
curves,  according  to  the  following  plan:— 

Into  one  end  of  a flat  ruler,  the  full  length  of  the  radius  of 
circle  1,1).  16,  Ax  the  point  of  a needle  answering  to  tho  centre 
of  the  arm,  and  near  the  other  end  Ax  two  needle  points, 
situate  like  the  centres  of  the  pins  of  the  arras,  and  between 
them  cut  a groove  pointing  to  the  one  needle  point,  which 
groove  is  to  be  caused  to  work  and  to  slide  on  another  needle, 
fixed  in  the  centre  of  circle  1,  9,  16.  white  the  single  needle 
point  is  guided  continually  by  the  large  curve  near  circle 
1,9,  16,  and  then  will  the  two  needle  points  trace  out  two 
small  curves;  round  the  boundary  of  each  of  which,  must  then 
be  drawn  a number  of  small  circles,  the  size  of  the  pins  or 
rollers,  so  that  the  insides  of  them  will  shew  the  true  shape  of  the 
ends  of  the  curves.  I nstead  of  the  ruler  with  points,  Ac.  a piece 
of  transparent  horn  with  holes  may  be  found  convenient. 

The  shape  of  that  part  of  the  curve  which  connects  the  two 
end  porlinns  together,  is  of  no  decided  figure,  but  still  requires 
great  exactness,  and  is  found  by  repeated  trials  ; which  being 
done,  two  solid  curves  are  fitted  to  the  figures  of  the  whole 
guides,  rcvtrscdly  screwed  together,  and  this  serves  for  a 
model  or  core  on  w hich  to  make  and  aflix  the  guides  them- 
selves ; taking  enre  that  the  guides  be  fixed  exactly  horizon- 
tally ; and  for  which  purpose,  draw  a line  from  9 to  9,  fig.  9, 
horizontally,  (supposing  the  figure  in  its  natural  position,) 
marking  the  double  guide  into  two  equal  and  similar  portions.  j 
This  then  must  be  fixed,  so  that  the  two  halves  into  which  the 
line  cuts  the  curve,  be  similarly  siuntc  to  the  two  sides  of  the 
figure  of  the  diagram,  the  centre,  I,  being  in  the  middle. 

The  shape  of  the  curves  g,j>  h,  and  e.  i,  f,  fig.  II,  is  easily 
found  by  causing  the  feet  to  move  in  a right  line,  and  observing 
the  trace  of  the  rollers  on  a board  properly  Axed,  during  the 
short  time  when  the  arms  become  useless,  and  also  whilst  the 
feet  are  approaching  or  leaving  the  level  line  of  the  ground  ; 
which  part  of  the  curves  the  rollers  a n,  r b,  will  bear  against  as 
they  pass  when  the  ground  is  unlevel,  the  feet  being  by  this 
means  kept  in  their  proper  course. 

The  curve  Z Z Z.  figs.  5 and  0,  is  found  at  pleasure,  so  as  to 
give  an  easy  motion  to  the  feet,  in  approaching  and  leaving 
the  ground  ; and  owing  to  the  circular  motion  of  the  lever  V S 
the  two  halves,  ZZ  and  Z,  will  differ.  Hut  this  curve,  while  it 
bears  np  the  feet,  tends  also  to  raise  the  parallelogram,  the 
sides  of  which  are  therefore  very  slightly  curved,  to  prevent 
this  evil  from  taking  place;  and  the  curvature  is  found,  by 
causing  the  feet  to  move  in  a right  line,  observing  the  shape 
described  by  the  flat  face  of  the  wheel  K on  the  sides  of  the 
parallelogram. 

In  the  diagram,  fig.  9,  the  feet  are  shewn  dotted,  of  a better 
shape  than  those  in  figs.  I and  *2,  which  construction  prevents 
their  suddenly  falling  off  h>  any  obstacle. 

Fig.  26.  is  a screw  for  the  nnts,  or  for  other  purposes.  In 
which  the  side  of  the  thread  bearing  the  pressure  is  perpendi- 
cular, and  the  other  side  doubly  inclined,  thus  uniting  the 
strength  of  an  angular  thread  to  the  advantage  of  a flat  thread, 
tar.  of  preventing  the  nuts  from  bursting. 

WHERRY,  a name  given  to  several  kind*  of  light  boats 
used  on  the  sea-coast  and  up  rivers.  Wherry  is  also  applied 
to  some  decked  vessels  used  in  tijhing,  in  different  parts  of 
Great  Britain  and  Ireland. 

WHIP,  among  Sailors,  a sort  of  small  tackle,  formed  by  the 
communication  of  a rope  with  a single  immoveable  hlock.  or 
with  two  blocks,  one  of  which  is  fixed  and  the  other  moveable; 
used  to  hoist  up  light  bodies,  sueh  as  empty  casks,  Ac. 

Whip,  or  Whip  Staff',  is  a piece  of  timber  in  form  of  a 
strong  staff,  fastened  into  the  helm  for  the  steersman,  in  small 
ships,  to  hold  in  his  hand,  in  order  to  move  the  rodder,  and 
direct  the  ship. 

WHIRLING  Tatile,  a machine  intended  to  represent  the 
several  phenomena  in  philosophy  and  nature,  as  the  principal 
laws  of  gravitation,  and  of  the  planetary  motions. 

WHIRLPOOL,  an  eddy,  vortex,  or  golf,  where  the  water 
is  continually  turning  round.  I r»  rivers  these  are  very  com- 


mon from  various  accidents,  and  are  usually  very  trivial  and 
of  little  consequence.  In  the  sea  they  are  more  rare,  but  more 
dangerous.  Sibhald  has  related  the  effects  of  a very  remarkable 
marine  whirlpool  among  the  Orcades.  which  would  prove  very 
dangerous  to  strangers,  though  it  is  of  no  consequence  to  the 
people  who  are  used  to  it.  This  is  not  fixed  to  any  particular 
place,  but  apiiearx  in  various  parts  of  the  limits  of  the  sea, 
among  those  islands.  Wherever  it  appears,  it  is  very  furious, 
and  boats,  Ac.  would  instantly  be  drawn  in  and  perish  thereby, 
but  the  people  who  navigate  them  arc  prepared  for  it,  and 
always  carry  an  empty  vessel,  a log  of  woud,  or  a large  bundle 
of  straw,  or  some  such  thing,  in  the  boat  with  them  ; and  as 
soon  as  they  perceive  the  whirlpool,  they  toss  the  article  within 
its  vortex,  and  thus  keep  themselves  out  of  it.  This  substance, 
whatever  it  be,  is  immediately  received  into  tbe  crutrc  and 
carried  uudrr  water ; and  as  soon  as  this  is  done,  the  suiface  of 
the  place  where  the  whirlpool  was,  becomes  smooth,  and  they 
row  over  it  with  safety,  and  in  about  an  hour  they  see  tho 
vortex  begin  again  in  sonic  other  place,  usually  about  a mile 
distant  from  the  oilier. 

WHIRLS,  small  books  fastened  into  cylindrical  pieces  of 
wood,  which  communicate  by  means  of  a leather  strap  with  a 
spoke- wheel,  whereby  three  of  them  are  set  in  motion  at  once  ; 
they  are  used  for  the  spinning  of  yarn  for  ropes. 

WHIRLWIND,  is  a wind  that  rises  suddenly,  and  is 
exceeding  rapid  and  impetuous  when  risen,  but  soon  spent. 
There  are  divers  sorts  of  whirlwinds  distinguished  by  their 
peculiar  names,  and  the  Prestcr,  Typho,  Turbo.  Exlmlria,  and 
Eenephias.  The  prestcr  is  a violent  wind,  breaking  forth  with 
flashes  of  lightning.  This  is  rarely  observed,  and  scarce  ever 
without  the  eenephias.  Seneca  sujs  it  is  a typho,  or  turbo 
rekindled,  or  ignited  in  the  air.  A typho  or  vurtex.  most 
properly  railed  whirlwind,  or  hurricane,  is  no  impetuous  wind, 
turning  rapidly  every  way,  and  sweeping  all  round  the  place. 
It  usually  descends  from  on  high,  and  is  frequent  in  the  eastern 
ocean,  chiefly  about  Siam.  China,  Ac.  which  renders  the  navi- 
gation of  those  parts  very  dangerous.  The  exbydria  is  a wind 
bursting  out  of  a cloud  with  a great  quantity  of  water.  This 
only  seems  to  differ  in  degree  from  the  eenephias  which  is 
frequently  attended  with  showers.  The  eenephias  is  a sudden 
and  impetuous  wind  breaking  out  of  some  cloud,  frequent  in 
the  Ethiopic  sea.  particularly  about  the  Cape  of  Good  Hope, 
and  is  generally  called  by  seamen  a travado. 

Dr.  Franklin,  in  his  physical  and  meteorological  observations, 
supposed  a water-spout  and  a whirlwind  to  proceed  from  the 
same  cause,  their  only  difference  being,  that  the  latter  passes 
over  the  land,  and  the  former  over  the  water.  This  opinion  is 
corroborated  by  M.  de  la  Prymc,  in  the  Philosophical  Trans- 
actions, where  he  describes  two  spouts  observed  at  different 
times  in  Yorkshire,  whose  appearances  in  the  air  were  exactly 
like  thosn  of  the  spouts  at  sea,  and  their  effects  the  same  as 
those  of  real  whirlwinds.  Whirlwinds  have  generally  a pro- 
gressive as  well  as  a circular  motion  : so  bad  what  is  called  the 
spout  at  Topsham.  described  in  the  Philosophical  Transactions ; 
and  this  also  by  its  effects  appears  to  have  been  a real  whirl- 
wind. Water-spouts  have  also  a progressive  motion,  which  is 
more  or  less  rapid,  being  in  some  violent,  and  in  others  barely 
perceptible.  Whirlwinds  generally  rise  after  calms  and  great 
heats  ; the  same  is  observed  of  watcr-.«pouts,  which  are  there- 
fore most  frequent  in  warm  latitudes.  The  wind  blows  every 
way  from  a targe  surrounding  space  to  a whirlwind.  Three 
vessels,  employed  in  the  whale  fishery,  happening  to  be  be- 
calmed, lay  in  sight  of  each  other  at  about  a league  distance, 
and  in  the  form  of  a triangle.  After  some  time  a water-spout 
appeared  near  the  middle  of  the  triangle,  when  a brisk  gale 
arose,  and  every  vessel  made  sail.  It  then  appeared  to  tnem 
all,  by  the  trimming  of  their  sail*,  and  the  course  of  each  vessel, 
that  the  spout  was  to  leeward  nf  every  one  of  them  ; and  this 
observation  was  further  confirmed  by  the  comparing  of  ac- 
counts. when  the  different  observers  afterwards  conferred 
about  the  subject.  Hence  whirlwinds  and  water-spouts  agree 
in  this  particular  likewise.  But  if  the  same  meteor  which 
appears  a water  spout  nt  sea.  should  in  Its  progressive  motion 
encoonter  and  pass  over  lan*»,  and  there  produce  all  the  pheno- 
mena and  effects  of  a whirlwind,  it  would  afford  a stronger 
conviction  that  a whirlwind  and  a water-spout  are  the  same 
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thing.  Ao  ingenious  correspondent  of  Dr.  Franklin  give*  (as 
follows)  on©  instance  of  this,  that  fell  within  his  own  observa- 
tion at  Antigua,  and  which  convinced  him  that  a water-spout  is 
a whirlwind  -.—There  appeared  not  far  from  the  mouth  of  the 
harbour  of  St.  John’s,  two  or  three  water-spouts,  one  of  which 
took  its  course  up  the  harbour.  Its  progressive  motion  was 
slow  and  unequal,  not  in  a straight  line,  but.  as  it  were,  in  jerks 
and  starts.  When  just  by  the  wharf,  I stood  about  one  hun- 
dred yards  from  it.  There  appeared  in  the  water  a circle  of 
about  twenty  yards*  diameter,  which  to  me  bad  a dreadful 
though  pleasing  appearance.  Tbe  water  in  this  circle  was 
violently  agitated,  being  whisked  about  and  carried  np  into  tbe 
air  with  great  rapidity  and  noise,  and  reflected  a lustre  as  if  tbe 
sun  shined  bright  on  that  spot,  which  was  more  conspicuous, 
as  there  appeared  a dark  circle  around  it.  When  it  made  the 
shore,  it  carried  up.  with  tbe  same  violence,  shingles,  slaves, 
large  pieces  of  the  roofs  of  houses.  &c.  nud  one  small  wooden 
house  it  lifted  entirely  from  the  foundation  on  which  it  stood, 
and  carried  it  to  the  distance  of  fourteen  feet,  where  it  settled 
without  breaking  or  oversetting;  and  what  is  remarkable, 
though  the  whirlwind  moved  from  west  to  east,  the  house  moved 
from  cast  to  west.  Two  or  three  negroes  and  a white  woman 
were  killed  by  the  fall  of  tbe  timber,  which  it  carried  up  into 
tbe  air  and  dropped  again. 

A fluid  moving  frum  all  points  horizontally,  towards  a 
ccntie,  must,  at  that  centre,  either  mount  or  descend.  If 
a hole  ho  opened  in  the  middle  of  the  bottom  of  a tub  filled 
with  water,  the  water  will  flow  from  all  sides  to  the  centre, 
and  there  descend  in  n whirl.  But  air.  flowing  on  or  near 
the  surface  of  land,  or  water,  from  all  sides  towards  a centre, 
must,  at  that  centre,  ascend,  because  the  land  or  water 
will  binder  its  descent.  If  these  concentring  currents  of  air  be 
in  the  upper  regions,  they  may  indeed  descend  in  the  spout  or 
whirlwind  ; but  then,  when  the  united  current  reached  the 
earth  or  water,  it  would  spread,  and  probably  blow  every  way 
from  the  centre.  There  may  be  whirlwinds  of  both  kinds  ; but 
from  the  effects  commonly  observed.  Dr.  Franklin  suspected 
the  rising  one  to  be  most  frequtnt;  when  the  upper  air  de- 
scends. it  is  perhaps  in  a greater  body,  extending  wider,  as  in 
thunder-gusts,  and  without  much  whirling ; and  when  air 
descends  in  a spout  or  whirlwind,  he  conceived  that  it  would 
rather  press  the  roof  of  a bouse  inwards,  or  force  in  the  tiles, 
shiogles,  or  thatch,  and  force  a boat  down  into  the  water,  or  a 
piece  of  timber  into  the  earth,  than  snatch  them  upwards  and 
carry  them  away.  The  whirlwinds  and  spouts  are  not  always, 
though  most  frequently,  in  the  day-time.  The  terrible  whirl- 
wind which  damaged  a great  part  of  Rome,  June  II.  174!), 
happened  in  the  night,  and  was  supposed  to  have  been  pre- 
viously a water-spout,  it  being  asserted  as  an  undoubted  fact, 
that  it  gathered  in  the  neighbouring  sea,  because  it  could  be 
traced  from  Ostia  to  Rome.  This  whirlwind  is  said  to  have 
appeared  as  a very  black,  long,  and  lofty  cloud,  discoverable, 
notwithstanding  the  darkness  of  the  night,  by  its  continually 
lightning,  or  emitting  flashes  on  all  sides,  pushing  along  with 
surprising  swiftness,  and  within  three  or  four  feet  of  tbe  ground. 
Its  general  effects  on  houses  were,  stripping  off  the  roofs, 
blowing  away  chimneys,  breaking  doors  and  windows,  forcing 
np  the  floors,  and  unpnving  the  rooms,  (some  of  which  effects 
seem  to  agree  well  with  tbe  supposed  vacuum  in  the  centre  of 
the  whirlwind)  and  tbe  very  rafters  of  the  bouses  were  broken 
and  dispersed,  and  even  bnrled  against  houses  at  a consi- 
derable distance,  See. 

Doctor  Franklin,  the  better  to  explain  his  conceptions,  offers 
the  following  positions  as  a foundation  for  his  hypothesis:— 
“ That  the  lower  region  of  air  is  often  more  heated,  and  so 
more  rarefied,  than  the  upper,  and  by  consequence  specifically 
lighter.  Tbe  coldness  of  the  upper  region  is  manifested  by  tbe 
bail,  which  sometimes  falls  from  it  in  warm  weather,  Tlmt 
bested  air  may  be  very  moist  and  yet  tbe  moisture  so  equally 
diffused  and  rarefied  as  not  to  be  visible  till  colder  air  mixes 
with  it,  at  which  time  it  condenses  and  becomes  visible.  Thus 
our  breath,  although  irviaiblc  in  summer,  becomes  visible  in 
winter.” 

These  rircums'.  mces  acknowledged,  he  presupposes  a tract 
of  land  or  sea  o'  about  sixty  miles  in  extent  unsheltered  by 
clouds  and  unrefreshed  by  the  wind,  during  a summer  day,  or 


perhaps  for  several  davs,  without  intermission,  till  it  becomes 
violently  heated,  together  with  the  lower  region  of  the  air  in 
contact  with  it,  so  that  the  latter  becomes  specifically  lighter 
than  the  superincumbent  higher  region  of  the  atmosphere, 
where  the  clouds  are  usually  floated.  He  supposes  also,  that 
tbe  air  surrounding  this  tract,  has  not  been  so  much  heated  dur- 
ing those  days,  and  therefore  remains  heavier.  Tbe  conse- 
quence of  this  he  conceives  should  be,  that  the  heated  lighter 
air  should  ascend,  and  the  heavier  descend  ; and  as  this  rising 
cannot  operate  throughout  the  whole  tract  at  once,  because 
that  would  leavo  too  extensive  a vacuum,  the  rising  will  begin 
precisely  in  that  column  which  happens  to  be  lightest  or  most 
rarefied,  and  the  warm  air  will  flow  horizontally  from  all  parts 
to  this  column,  where  the  several  currents  meeting  and  joining 
to  rise,  a whirl  is  naturally  formed,  in  the  same  manner  as  a 
whirl  is  formed  in  a tub  of  water,  by  the  descending  fluid 
receding  from  all  sides  of  the  tub  towards  the  bole  in  the 
centre.  And  as  the  several  currents  arrive  at  this  central 
rising  column  with  a considerable  degree  of  horizontal  motion, 
they  cannot  suddenly  change  it  to  a vertical  motion ; there- 
fore, as  they  gradually,  in  approaching  the  whirl,  decline  from 
right  to  curve  or  circular  lines,  so,  having  joined  the  whirl, 
they  ascend  by  a spiral  motion,  in  the  same  manner  as  the 
water  descends  spirally  through  the  hole  in  the  tub  before 
mentioned. 

Lastly,  as  the  lower  air  nearest  the  surface  is  more  rarefied 
by  the  heat  of  the  son,  it  is  more  impressed  by  the  current  of 
tbe  surrounding  cold  and  heavy  air.  which  is  to  assume  Its 
place,  and,  consequently,  its  motion  towards  ita  whirl  is  swift- 
est, and  so  the  force  of  the  lower  part  of  the  whirl  strongest, 
and  the  centrifugal  force  of  its  particles  greatest.  Hence  the 
vacuum  which  encloses  the  axis  of  the  wheel,  should  be  greatest 
near  tbe  earth  or  sea,  and  diminish  gradually  as  it  approaches 
the  region  of  the  clouds  till  it  ends  in  a point.  This  circle  is  of 
various  diameters,  sometimes  very  large.  If  the  vacuum  passes 
over  water,  the  water  may  rise  in  a body  or  colnmn  therein  to 
the  height  of  about  thirty-two  feet.  This  whirl  of  air  may  be  as 
invisible  as  tbe  air  itself,  though  reaching  in  reality  from  the 
water  to  the  region  of  cold  air,  in  which  our  low  summer  thun- 
der clouds  commonly  float;  but  it  will  soon  become  visible  at 
its  extremities.  The  agitation  of  the  water,  under  the  whirling 
of  the  circle,  and  the  rising  of  the  water  in  the  commencement 
of  the  vacuum,  renders  it  visible  below.  It  is  perceived  above 
by  the  warm  air  being  brought  up  to  the  cooler  region,  where 
its  moisture  begins  to  be  condensed  by  the  cold  into  thick 
vapour,  and  is  then  first  discovered  at  tbe  highest  part,  which 
being  now  cooled,  condenses  what  rises  behind  it,  and  the  latter 
acts  in  tbe  same  manner  on  the  succeeding  body  ; where,  by  the 
contact  of  the  vapours,  the  cold  operates  faster  in  a right  line 
downwards  than  the  vapours  themselves  can  climb  in  a spiral 
line  upwards ; they  climb,  however,  and  as  by  continual  addi- 
tion they  grow  denser,  they  consequently  increase  their  cen- 
trifugal force;  and  being  risen  above  the  concentrating  cur- 
rents that  compose  the  whirl,  they  fly  off  and  form  a cloud. 
It  seems  easy  to  conceive,  how,  by  this  successive  condensation 
from  above,  the  spout  appears  to  drop  or  descend  from  tbe 
cloud,  although  the  materials  of  which  it  is  composed  arc  all 
tbe  while  ascending.  The  condensation  of  the  moisture  con- 
tained in  so  great  a quantity  of  warm  air  as  may  bo  supposed 
to  rise  in  a short  time  iu  this  prodigiously  rapid  whirl,  is 
perhaps  sufficient  to  form  a great  extent  of  cloud,  and  the 
friction  of  the  whirling  air  on  the  sides  of  the  column  may 
detach  great  quantities  of  its  water,  disperse  them  into  drops, 
and  carry  them  up  in  the  spiral  whirl  mixed  with  the  air.  The 
heavier  drops  may,  iudred,  fly  off,  and  fall  into  a shower  about 
the  spout ; but  much  of  it  will  be  broken  into  vapour,  and  yet 
remain  visible.  As  tbe  whirl  weakens,  the  tube  may  apparently 
separate  in  the  middle,  tbe  column  of  water  subsiding,  the 
superior  condensed  part  drawing  up  to  tbe  cloud.  The  tube 
or  whirl  of  air  may,  nevertheless,  remain  entire,  the  middle 
only  becoming  invisible,  as  not  containing  any  visible  matter. 

In  the  Philosophical  Transactions,  Dr.  Stuart  says,  “It  was 
observable  of  all  the  spouts  he  saw,  hut  more  perceptible  of  a 
large  one,  that  towards  the  end  it  began  to  appear  like  a hollow 
canal,  only  black  in  the  borders,  but  white  iu  the  middle ; and 
though  it  was  at  first  altogether  black  and  opaque,  yet  tbe  sea 
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water  coaid  very  soon  after  be  perceived  to  fly  up  along  the 
middle  of  this  canal  like  smoke  in  a chimney.'' 

When  Dr.  Stuart's  spouts  were  full  charged,  that  is,  when 
the  whirling  pipe  of  air  was  Ailed  with  quantities  of  drops  and 
vapour  torn  off  from  the  column,  the  whole  was  rendered  so 
dark  that  it  could  not  be  seen  through,  nor  the  spiral  ascending 
motion  bo  discovered;  but  when  the  quantity  ascending 
lessened,  the  pipe  became  more  transparent,  and  the  ascending 
motion  visible.  The  spiral  motion  of  the  vapours,  whose  lines 
intersect  each  other  on  the  nearest  and  farthest  side  of  Ibis 
transparent  part,  appeared  therefore  to  Dr.  Stuart  like  smoke 
ascending  in  a chimney  ; for  the  quantity  being  still  too  great 
in  the  line  of  sight  through  the  sides  of  the  tube,  the  motion 
could  not  be  discovered  there,  and  so  they  represented  the 
solid  sides  of  the  chimney. 

l)r.  Franklin  concludes,  by  supposing  a whirlwind  or  spont  to 
be  stationary,  when  the  concurring  winds  arc  equal;  but  if  un- 
equal, the  whirl  acquires  a progressive  motion  in  the  direction  of 
the  strongest  pressure.  \Y  hen  the  wind  that  communicates  this 
progression  becomes  stronger  above  than  below,  or  below  than 
above,  the  spout  will  be  bent  or  inclined.  Hence  the  horizon- 
tal process  and  obliquity  of  water-spouts  are  derived. 

WHIRLING  Table,  a machine  intended  to  represent  the 
several  phenomena  in  philosophy  and  nature, — as.  the  princi- 
pal laws  of  gravitation,  and  of  the  planetary  motions. 

W'HISPKRING-PLACES,  depend  upon  this  principle:  if 
the  vibrations  of  the  tremulous  body  arc  propagated  through  a 
long  tube,  they  will  be  continually  reverberated  from  tlm  sides 
of  the  tube  into  its  axis,  and  by  that  means  prevented  from 
spreading  till  they  get  out  of  it;  whereby  they  will  be  exceed- 
ingly increased,  and  the  sound  rendered  much  louder  than  it 
would  otherwise  be. 

WHIST,  a well-known  game  at  cards,  which  requires  great 
attention  and  silence  ; hence  the  name. 

WHISTON,  William,  an  ingenious  English  mathematician 
and  divine,  was  born  in  1607,  and  died  in  1762,  upwards  of  04 
years  of  age.  He  was  author  of  numerous  works  on  philosophy 
and  religion ; of  the  former,  his  Theory  of  the  Earth,  and  his 
Astronomical  Lectures,  arc  the  only  ones  which  it  is  uecessary 
to  enumerate  in  this  place. 

WHITEHURST,  John,  an  ingenious  English  mechanic  and 
philosopher,  was  born  in  tho  county  of  Chester  in  1713,  and 
died  in  1788.  in  the  75lh  year  of  bis  age. 

WHOODINGS,  those  ends  of  planks  which  are  let  into  the 
rabbets  or  the  stem,  the  stern-posts,  &c. 

WIDOW',  a woman  who  has  lost  her  husband  by  death.  In 
London,  nnd  throughout  the  province  of  York,  the  widow  of  a 
freeman  is  by  custom  entitled  to  her  apparel,  and  the  furniture 
of  the  bed-chamber  called  the  widow's  chamber. 

WIFE.  See  Husband  and  Wife. 

WILD  (A)  Roadstead,  implies  one  that  is  open,  or  ex- 
posed to  the  wind  and  sea. 

W'lLDERNESS,  in  Gardening,  a kind  of  groove  of  large 
trees,  in  a spacious  garden,  in  which  the  walks  are  commonly 
made  either  to  intersect  each  other  in  angles,  or  have  the  ap- 
pearance of  meanders  and  labyrinths. 

WILDFIRE,  a kind  of  artificial  or  factitious  Are,  which 
burns  even  under  water,  and  that  with  greater  violence  than 
out  of  it.  It  is  composed  of  sulphur,  naphtha,  pitch,  gum,  and 
bitumen,  and  is  only  extinguithable  by  vinegar  mixed  with  sand 
and  urine,  or  by  covering  it  with  raw  hides.  Its  motion  or  ten- 
dency is  said  to  be  contrary  to  that  of  natural  tire,  and  it  always 
follows  the  direction  in  which  it  is  thrown,  whether  it  he  down- 
wards, sideways,  or  otherwise.  Sovcral  are  of  opinion  that 
the  anciont  Greeks  and  Romans  used  ibis  wildfire  in  their 
engagements  at  sea:  whether  or  not  that  was  the  case,  it  was 
applied  against  the  Saracens  in  a sea-fight,  commanded  by 
Constantine  Pogonates,  in  the  Hellespont,  and  with  such  effect, 
that  he  burnt  the  whole  fleet  therewith,  wherein  there  were 
thirty  thousand  men.  Constantine's  successors  used  it  on  divers 
occasions,  and  with  equal  advantage;  and  what  is  very  remark- 
able, they  were  so  happy  as  to  keep  the  secret  of  the  compo- 
sition to  themselves,  so  that  no  other  nation  knew  it  in  t>60. 

WILL  and  TESTAMENT,  is  that  disposition  of  property 
which  is  made  by  a person  to  take  place  after  his  decease. 
Every  person  capable  of  binding  himself  by  oootract,  is 


capable  of  making  a will.  Also  a male  infant  of  the  age  of 
fourteen  years  and  upwards,  and  a female  of  twelve  years 
or  upwards,  arc  capable  of  making  a will  respecting  personal 
estates  only.  But  a married  woman  cannot  make  a will, 
unless  a power  be  reserved  in  the  marriage  settlement ; 
but  whenever  personal  property  is  given  to  a married  wo- 
man, for  her  solo  and  separate  use,  she  may  dispose  of  it  by 
will.  If  a fcmtns  sole  make  her  will,  and  afterwards  marry, 
such  marriage  is  a legal  revocation  of  tho  will.  W'ills  are  of 
two  kinds,  written  and  verbal ; the  former  is  most  osual  and  se- 
cure. It  is  not  absolutely  necessary  that  a will  should  be  wit- 
nessed ; and  a testament  of  chattels  written  in  the  testator's 
own  hand,  though  it  have  neither  the  testator’s  name  nor  seal 
to  it,  nor  witnesses  present  at  bis  publication,  will  be  good, 
provided  sufficient  ptoof  can  be  had  that  it  is  his  band-writing. 
By  statute  20  Charles  II.  c.  3,  all  devises  of  lands  and  tenements 
shall  not  only  be  in  writing,  but  shall  also  be  signed  by  the 
party  so  devising  the  same,  or  by  some  other  person  in  his  pre- 
sence, and  by  Ids  express  direction,  and  shall  be  witnessed 
and  subscribed  in  the  presence  of  the  person  devising,  by  three 
or  four  credible  w itnesses,  or  else  the  testament  will  be  entirely 
void,  and  the  land  will  descend  to  the  heir  at  law.  A will  even 
if  made  beyond  sea,  bequeathing  land  in  England,  must  be 
attested  by  three  witnesses.  A will,  however,  devising  copy- 
hold  land  docs  not  require  to  he  witnessed  ; it  is  sufficient  to 
declare  the  uses  of  a surrender  of  such  copyhold  land  made  to 
the  use  of  the  will.  The  party  to  whom  the  land  is  given 
becomes  entitled  to  it  by  means  of  the  surrender,  and  not  by 
the  will. — A Codicil  is  a supplement  to  a will,  or  an  addition 
made  by  the  person  making  the  same,  annexed  to,  and  to  be 
taken  as  part  of,  the  will  itself,  being  for  its  explanation  or  alter- 
ation, to  add  something  to,  or  take  something  from,  the  former 
disposition,  and  which  may  also  be  either  written  or  verbal, 
under  the  same  restrictions  as  regards  wills.  If  two  wills  are 
found,  and  it  does  not  appear  which  was  the  former  ur  latter, 
both  will  be  void  ; but  if  two  codicils  are  found,  and  it  cannot 
be  ascertained  which  was  the  first,  but  the  same  thing  is  devised 
to  two  persons,  both  ought  to  divide ; but  where  either  wills  or 
codicils  have  date,  the  latter  is  considered  as  valid,  and  revokes 
the  former. 


WILLOWS,  Week's  Brake  for  An  Amo.  The  annexed 
drawing  represents  a newly  invented  brake 
r a Ao  for  taking  the  bark  off  willows.  The  object  of 

rj  f]X  it  is  to  prevent  their  being  split,  as  they  too 

■is  I 0^len  arc'  stripping,  on  account  of  the 

M d squeezing  with  the  hand.  The  hand  u not  to 

1 I \ he  applied  at  all  in  using  these  brakes,  springs 

| / \ being  substituted,  which  do  the  work-better, 

I \ i and  a great  deal  more  expeditiously. 

Explanation  of  the  Drawing. — A A is  (he 
| frame,  made  ot*  half-inch  round  iron,  about 

[ i*  «!  two  inches  apart,  or  closer ; B B,  brake  irons 

to  loosen  the  rind,  II  inches  long;  CC, 

§ screws  to  adjust  the  brake  irons,  according 
to  ibe  size  of  the  rods  to  be  stripped.  The 
wider  they  are  apart  on  the  top.  the  stiffer 
they  will  work  at  the  bottom  ; D D,  springs, 
fixed  on  with  screws  at  EE;  F,  a bar  or 
guide,  projecting  an  inch  to  prevent  the  rod 
from  running  down,  which,  when  in  use, 
most  be  the  farthest  part  of  the  machine  from 
the  operator,  and  down  on  it  the  rod  most 
come  when  worked ; G,  a key  to  keep  the 
jl  brake  in  its  place  when  erected  for  use,  by 

passing  the  end  through  two  staples  on  a 
strong  stake,  provided  for  the  purpose ; H 
to  I,  fifteen  inches;  H tn  K.  twenty- one  inches, 
the  whole  length.  The  operator  is  to  place 
himself  in  a position  so  as  to  have  a sway  of 
the  body,  with  the  left  hand  on  (he  rod,  to 
qk  jg  bring  it  down  on  the  guide,  by  which  the 
brake  will  bo  kept  clean  from  the  rind,  8tc. 
without  further  trouble.  The  chief  point  in 
making  these  brakes  is.  to  make  sure  of  the  strength  and 
elasticity  of  the  springs. 

WINCH,  a cylindrical  piece  of  timber,  having  an  axis, whose 
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extremities  rest  in  two  channels  placed  horizontally  or  perpen-  ( 
dicularty,  and  furnished  with  clicks  or  pauls.  It  is  turned 
about  by  means  of  a handle  resembling  that  of  a grindstone,  and 
is  generally  employed  as  a purchase,  by  which  a rope  or  tackle- 
fall  may  be  more  powerfully  applied  to  any  object  than  when 
used  singly,  or  without  the  assistance  of  mechanical  powers. 

Winch,  ia  also  the  name  of  certain  long  iron  handles  by 
which  the  chain-pomps  are  worked. 

WIND,  a sensible  current  in  the  atmosphere.  The  motions 
of  the  atmosphere  are  subject  in  some  degree  to  the  same  laws 
as  those  of  the  denser  fluids ; if  we  remove  a portion  of  water 
in  a large  reservoir,  wc  see  the  surrounding  water  flow  in  to  | 
restore  the  equilibrium  ; and  if  we  impel  in  any  direction  acer-  | 
tain  portion,  an  equal  quantity  moves  in  a contrary  direction, 
from  the  same  cause  ; or  if  a portion,  being  rarefied  by  heat  or 
condensed  by  cold,  ascends  in  the  one  instance  and  descends 
in  the  other,  a counter-current  is  the  visible  and  natural  result ; 
and  similar  effects  are  found  to  follow  the  same  causes  in  the 
atmospheric  fluid.  Thus,  no  wind  can  blow  without  a counter 
or  opposite  current,  nor  can  any  wind  arise,  without  a previous 
derangement  of  the  geoeral  equilibrium  ; the  general  causes  of 
which  may  be  stated  as  follows: 

1.  The  ascent  of  the  air  over  certain  tracts  heated  br  the 
sun.  2.  Evaporation  causing  an  actual  increase  in  the  volume 
of  the  atmosphere.  3.  Rain,  snow,  fcc.  causing  an  acluai 
doorcase  in  its  volume  by  the  destruction  of  the  vapour.  Cur- 
rents thus  produced  may  be  permanent  and  general,  extending 
over  a large  portion  of  the  globe : periodical,  as  in  tbe  Indian 
ocean  ; or  variable,  and  as  it  were  occasional,  oral  least  uncer- 
tain, as  the  winds  in  temperate  climates.  General  or  perma- 
nent winds  blow  always  nearly  in  the  same  direction.  In  the 
Atlantic  and  Pacific  oceans,  under  the  equator,  the  wind  is 
almost  always  easterly  ; it  blows,  indeed,  in  this  direction  on 
both  sides  of  the  equator  to  tbe  latitude  of  28w.  More  to  the 
northward  of  the  equator,  the  wind  generally  blows  between 
the  north  and  east ; and  the  farther  north  we  proceed,  we  find 
the  wind  to  blow  to  a more  northern  direction;  more  to  the 
southward  of  the  equator,  it  blows  between  tbe  south  and  east ; 
and  the  farther  to  the  south,  the  more  it  comes  in  that  direction. 
Between  the  parallels  of  28°  and  40*  south  latitude,  in  that 
tract  which  extends  from  30w  west  to  1 OOP  east  longitude  from 
London,  the  wind  is  variable,  but  it  most  frequently  blows  from 
between  the  N.W.  and  S.W.  so  that  the  outward  boood  East- 
India  ships  generally  run  down  their  easting  on  the  parallel  of 
36°  south.  Navigators  have  given  the  appellation  of  trade-winds 
to  these  general  winds 

Prrimttral  Wi Nt>s.— Those  winds  which  blow  in  a certain 
direction  for  a time,  and  at  certain  stated  seasons  change,  and 
blow  for  an  equal  space  of  time  from  the  opposite  point  of  the 
compass,  are  called  monsoons.  During  the  months  of  April, 
May,  June,  July,  August,  and  September,  the  wiud  blows  from 
southward  over  the  whole  length  of  the  Indian  ocean,  rix.  be- 
tween the  parallels  of  28°  N.  and  28°  S.  latitude,  and  between 
the  eastern  coast  of  Africa  and  tbe  meridian  which  passes 
through  tbe  western  part  of  Japan;  but  in  the  other  months, 
October.  November,  December,  January,  February,  and  March, 
tbe  winds  in  all  the  northern  parts  of  the  Indian  oceao  shift 
round,  and  blow  directly  contrary  to  the  coarse  they  held  in  the 
former  six  moaths.  For  some  days  before  and  after  the  change, 
there  are  calms,  variable  winds,  and  tremendous  storms  with 
thunder,  &c. 

Causes  of  the  Wind. — Philosophers  differ  In  their  opinions 
respecting  the  cause  of  these  periodical  winds;  but  a more 
probable  thoory  of  the  general  trade-winds  is,  that  they  are 
occasioned  by  the  heat  of  the  sun  in  the  regions  about  the 
equator,  where  the  air  is  heated  to  a greater  degree,  and  con- 
sequently rarefied  more,  than  in  tbe  more  northern  parts  of  the 
globe.  From  this  expansion  of  the  air  in  these  tropical  regions, 
the  denser  air  in  higher  latitudes  rushes  violently  towards  the 
equator  from  both  sides  of  the  globe.  By  this  conflax  of  the 
denser  air,  without  any  other  circumstances  intervening,  a 
direct  northerly  wind  would  be  produced  in  the  northern  tropic, 
and  a southern  one  in  the  other  tropic;  but  as  tbe  earth's 
diurnal  motion  varies  the  direct  influence  of  the  sun  over  the 
surface  of  the  earth,  and  as  by  that  motion  this  influence  is 
communicated  from  cast  to  west,  an  easterly  wind  would  be 
111. 


prodneed  if  this  influence  alone  prevailed.  On  account  of  lha 
co-operation  of  these  two  causes  at  the  same  time,  tbe  trade- 
winds  blow  naturally  from  tbe  N.  E on  the  north,  and  from  tbe 
S.  E on  the  south  of  the  line,  throughout  the  whole  year  ; but 
as  tbe  sun  approaches  nearer  the  tropic  of  Cancer  in  our  sum- 
mer season,  the  point  towards  which  these  winds  are  directed 
will  not  be  invariably  tbe  same,  but  they  will  incline  more 
towards  tbe  north  in  that  season,  and  more  towards  ibe  south 
in  our  winter. 

The  land  and  sea  breezes  in  the  tropical  climates  may  be 
considered  as  partial  interruptions  of  the  general  trade-winds  ; 
and  the  cause  of  these  it  is  not  very  difficult  to  explain.  From 
water  being  a better  conductor  of  heat  than  earth,  the  water  is 
always  of  a more  even  temperature.  During  the  day,  there- 
fore, tbe  land  becomes  considerably  heated,  the  air  rarefied, 
and  consequently  in  the  afternoon  a breeze  sets  in  from  the 
sea,  which  is  less  heated  at  that  time  than  the  land.  On  the 
other  hand,  during  tbe  night  the  earth  loses  its  surplus  bent, 
while  the  sea  continues  more  even  in  its  lemperature.  Towards 
morning,  therefore,  a breeze  regularly  proceeds  from  the  land 
towards  the  ocean,  where  the  air  is  warmer,  and  consequently 
more  rarefied,  than  on  shore. 

The  cause  of  the  monsoons  is  not  so  well  understood  as  that 
of  tbe  general  trade-winds;  but  what  has  been  just  remarked 
suggests,  at  least,  a probable  theory  on  the  subject.  It  is  well 
known,  that  at  the  equator  the  changes  of  beat  and  cold  aro 
occasioned  by  the  diurnal  motion  of  the  earth,  and  that  tbe 
difference  between  the  heat  of  the  day  and  the  night  is  almost 
all  that  is  perceived  in  those  tropical  regions  : whereas  in  tbe 
polar  regions  tbe  great  vicissitudes  of  heat  and  cold  are  occa- 
sioned by  the  annual  motion  of  the  globe,  whicb  produces  ibe 
sensible  changes  of  winter  and  summer  ; consequently,  if  the 
heat  of  tbe  sun  was  the  only  cause  of  the  variation  of  the 
winds,  the  changes,  if  any,  that  would  be  p seduced  by  those 
means  in  equatorial  regions,  ought  to  be  diurnal  only,  but  the 
changes  about  the  pole  should  be  experienced  only  once  in  six 
months.  Aa  the  effects  arising  from  the  heat  of  the  sun  upon 
the  air  must  be  greater  at  the  equator  than  at  the  poles,  the 
changes  of  tbe  wind  arising  from  the  expansion  of  the  air  by 
the  sun’s  rays  must  be  more  steady  in  equatorial  than  in  polar 
regions.  The  incontrovertible  evidence  of  navigators  proves  this 
truth,  that  winds  are  more  variable  towards  tbe  poles,  and 
more  constant  towards  tbe  equator.  But  in  summer,  the  con- 
tinual heat,  even  in  high  latitudes,  comes  to  be  sensibly  ftclr, 
and  produces  changes  on  the  wind,  which  are  distinct  I y percep- 
tible. In  our  own  cold  region  the  effects  of  the  sun  on  ihe 
wind  arc  felt  during  the  summer  months  ; for  while  the  weather 
in  that  season  of  the  year  is  fine,  the  wind  generally  becomes 
stronger  as  the  time  of  the  day  advances,  and  dies  away  towards 
the  evening,  and  assumes  that  pleasing  serenity  so  delightful  to 
our  feelings.  Such  are  the  diurnal  changes  of  the  wind  in  north- 
ern climates.  The  annual  revolution  of  tbe  sun  produces 
still  more  sensible  effects.  Tbe  prevalence  of  the  western  winds 
daring  summer  we  may  attribute  to  this  cause,  which  is  still 
more  perceptible  in  France  and  Spain,  because  the  continent 
of  land  to  the  eastward,  being  heated  more  than  the  waters  of 
the  Atlantic  ocean,  tbe  air  is  drawn  during  that  season  towards 
the  cast,  and  consequently  produces  a western  wind.  But  these 
effects  are  much  more  perceptible  in  countries  near  the  tro- 
pics than  with  us.  For  when  the  sun  approaches  the  tropic  of 
Cancer,  the  soil  of  Persia,  Bengal,  China,  and  the  adjoining 
countries,  becomes  so  much  more  heated  than  the  sea  to  tbe 
southward  of  those  countries,  that  the  current  of  the  general 
trade-wind  is  interrupted,  so  as  to  blow  at  that  season  from 
the  south  to  the  north,  contrary  to  what  it  would  do  if  no  land 
was  there.  But  as  the  high  mountains  of  Africa  during  all 
the  year  are  extremely  cold,  the  low  countries  of  India,  to  the 
eastward  of  it,  become  hotter  than  Africa  in  summer,  aud  the 
air  is  naturally  drawn  thence  to  the  eastward.  From  tbe  same 
cause  it  follows  that  the  trade-wind  in  the  Indian  ocean,  from 
April  till  October,  blows  in  a north-cast  direction,  contrary  to 
that  of  the  general  trade-wind  in  open  seas  in  the  same  lati- 
tude ; but  when  the  sun  retires  towards  the  tropic  of  Capricorn, 
these  northern  parts  become  cooler,  and  the  general  trade-wind 
assumes  its  natural  direction. 

Having  given  tbe  most  obvious  causes  of  the  periodical  mon- 
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toons  in  the  Indian  teas,  it  is  necessary  to  observe,  that  no  i 
monsoon  takes  place  to  the  southward  of  the  equator,  except 
in  that  part  of  the  ocean  adjoining  to  New  Holland.  There  the 
same  causes  concur  to  produce  a monsoon,  as  in  the  northern 
tropic,  and  similar  appearances  take  place.  From  October 
till  April,  the  monsoons  set  in  from  the  N.  W.  to  S.  E.  opposite 
to  the  general  course  of  the  trade-wind  on  the  other  side  of  the 
line : and  here  also  the  general  trade-wind  resumes  its  usual 
course  during  the  other  months,  which  constitute  the  winter 
season  in  these  regions.  It  may  not  be  improper  to  conclude  this 
account  of  the  tropical  winds,  by  enumerating  some  of  the  prin- 
cipal inflections  of  the  monsoons. 

Between  the  months  of  April  and  October  the  winds  blow 
constantly  from  W.SW.  in  atl  that  part  of  the  Indian  ocean 
which  lies  between  Madagascar  and  Cape  Comorin,  and  in  the 
contrary  direction  from  October  till  April,  with  some  small 
variation  in  different  places,  but  in  the  Bay  of  Bengal  these 
winds  are  neither  so  strong  nor  so  constant  as  in  the  Indian 
ocean.  It  must  also  be  remarked,  that  the  S.W.  winds  in  those 
seas  are  more  southerly  on  the  African  side,  and  more  westerly 
on  the  side  of  India;  but  these  variations  are  not  so  great  as 
to  be  repugnant  to  the  general  theory.  The  cause  of  this  varia- 
tion is,  as  was  before  intimated,  that  tbe  mountainous  lands  of 
Africa  are  colder  than  the  flatter  regions  of  Arabia  and  India; 
consequently  the  wind  naturally  blows  from  these  cold  moun- 
tains, in  tho  summer  season,  towards  the  warmer  lands  of  Asia, 
which  occasions  those  inflections  of  the  wind  1o  the  eastward 
during  tbe  summer  months.  The  peninsula  of  India  lying  so 
much  farther  to  the  south  than  the  kingdoms  of  Arabia  and 
Persia,  adds  greatly  to  this  effect ; because  the  wind  naturally 
draws  towards  then),  and  produces  that  easterly  variation  of 
the  monsoon  which  takes  place  in  this  part  of  the  ocean,  while 
the  sandy  deserts  of  Arabia  draw  the  winds  more  directly 
northward  near  the  African  coast.  A similar  chain  of  rea- 
soning will  serve  to  explain  auv  other  inflections  or  variations 
that  inay  occur  in  the  perusal  of  books  of  travel.  Ice. 

Variable  Winds. — In  tbe  temperate  tones  the  direction  of  the 
winds  is  by  no  means  so  regular  as  between  the  tropics.  Even 
in  the  same  degree  of  latitude,  we  find  them  often  blowing  in 
different  directions  at  the  same  time ; while  their  changes  arc 
frequently  so  sudden  and  so  capricious,  that  to  account  for  them 
has  hitherto  been  found  impossible.  When  winds  are  violent, 
and  continue  long,  they  generally  extend  over  a large  tract  of 
country,  and  this  is  more  certainly  the  cajc  when  they  blow 
from  the  north  or  east  than  from  any  other  points.  By  the 
multiplication  and  comparison  of  meteorological  tables,  some 
regular  connexion  between  the  changes  of  the  atmosphere  in 
different  places  may,  in  time,  be  observed,  which  may  at  last 
lead  to  a satisfactory  theory  of  the  winds.  It  is  from  such 
tables  chiefly,  that  the  following  facts  have  been  collected. 

In  Virginia,  the  prevailing  winds  are  between  the  south- 
west, west,  north,  and  north,  west;  the  most  frequent  is  the  south- 
west, which  blows  more  constantly  in  June,  July,  and  August, 
than  at  any  other  season.  The  north-west  winds  blow  most  con- 
stantly in  November,  January,  and  February.  At  Ipswich  in 
New  England,  the  prevailing  winds  are  also  between  tho  south- 
west, west,  north,  and  north-east;  the  most  frequent  is  the 
north  west.  But  at  Cambridge,  in  the  same  province,  the  most 
frequent  wind  is  the  south-east.  Tbe  predominant  winds  at  New 
York  arc  the  north  and  west ; and  in  Nova  Scotia  north-west 
winds  blow  for  three-fourths  of  the  year.  The  same  w ind  blows 
most  frequently  at  Montreal  in  Canada ; but  at  Quebec  the 
wind  generally  follows  the  direction  of  the  river  St  Lawrence, 
blowing  cither  from  the  north-cast  or  south-west  At  Hudson’s 
Bay.  westerly  winds  blow  for  three-fourths  of  the  year ; the 
north-west  wind  occasions  the  greatest  cold,  but  the  north  and 
north-cast  are  the  vehicles  of  snow. 

It  appears  from  these  facts  that  westerly  winds  are  most  fre- 
quent over  the  whole  eastern  coast  of  North  America  ; that  in 
the  southern  provinces,  south-west  winds  predominate;  and  that 
the  north-west  become  gradually  more  frequent  as  wc  approach 
tbe  frigid  gone. 

In  Egypt,  during  part  of  May.  and  during  June,  July,  August, 
and  September,  tbe  wind  blows  almost  constantly  from  the 
north,  varying  sometimes  in  June  to  the  west,  and  in  July 
to  the  west  and  the  east ; during  part  of  September,  and  in 


October  and  November,  the  winds  are  variable,  but  blow  more 
regularly  from  the  cast  than  any  other  quarter;  in  December, 
January,  and  February,  they  blow  from  the  north,  north-west, 
and  west;  towards  the  end  of  February  they  change  to  the 
south,  in  which  quarter  they  continue  till  near  the  end  of  March  ; 
during  the  last  days  of  March,  and  in  April,  they  blow  from  the 
south-east,  south,  and  south-west,  and  at  last  from  the  east; 
and  in  this  direction  they  continue  during  a part  of  May.  In 
tbe  Mediterranean  the  wind  blows  nearly  tbree-foorlhs  of  the 
year  from  tbe  north ; about  the  equinoxes  there  is  always  an 
easterly  wind  in  that  sea,  which  is  generally  more  constant  in 
spring  than  in  autumn.  These  observations  do  not  apply  to 
the  gut  of  Gibraltar,  where  there  are  seldom  any  winds  except 
the  east  and  west.  At  Bastia,  in  the  island  of  Corsica,  tbe  pre- 
vailing wind  is  the  south-west.  In  Syria  the  north  wind  blows 
from  the  autumnal  equinox  to  November;  during  December, 
January,  and  February,  tbe  winds  blow  from  the  west  and 
south-west,  in  March  they  blow  from  tbe  south,  in  May  from 
the  east,  and  in  Jane  from  tbe  north.  From  this  month  to  the 
autumnal  equinox,  tbe  wind  changes  gradually  as  the  sun 
approaches  the  equator,  first  to  the  cast,  then  to  tbe  south,  and 
lastly  to  the  west.  At  Bagdad  the  most  frequent  winds  are  the 
south-west  and  north-west ; at  Pekin  the  north  and  the  south  ; 
at  Kamtschatka,  on  the  north-east  coast  of  Asia,  the  prevailing 
winds  blow  from  tbe  west. 

In  Italy  tbe  prevailing  winds  differ  considerably,  according  to 
tbe  situation  of  the  places  where  the  observations  have  been 
made;  at  Rome  and  Padua  they  are  northerly,  at  Milan  easterly. 
All  that  we  have  been  able  to  learn  concerning  Spain  and  Portu- 
gal is,  that  un  the  west  coast  of  these  countries,  the  west  is  by  far 
the  most  common  wind,  particularly  in  summer;  and  that  at 
Madrid  the  wind  is  north-east  for  tbe  greatest  part  of  tbe  sum- 
mer, blowing  almost  constantly  from  the  Pyrenean  mountains. 
At  Berne  in  Swilxerlaod,  tbe  prevailing  winds  are  the  north  aud 
west;  at  St.  Golbard  the  north-east;  at  Lausanne  the  north- 
west and  south-west. 

Father  Colic  has  given  ns  tbe  result  of  observations  made 
at  86  different  places  of  France;  from  which  it  appears,  that 
along  the  whole  sooth  coast  of  that  kingdom  tbe  wind  blows 
most  frequently  from  the  north,  north-west,  and  north-east ; 
on  the  west  coast,  from  the  west,  south-west  and  north-west ; 
and  on  the  north  coast  from  tbe  south-west.  That  in  the  inte- 
rior parts  of  France,  tbe  south-west  wind  blows  most  frequently 
in  IB  places;  the  west  wind  in  14  ; the  north  in  13;  the  south 
in  0 ; tbe  north-east  in  4 ; the  south-east  in  2 ; the  cast  and 
north-west  each  of  them  one.  On  the  west  coast  of  the  Nether- 
lands, as  far  as  Rotterdam,  tbe  prevailing  winds  are  probably 
the  south  west,  at  least  this  is  the  case  at  Dunkirk  and  Rotter- 
dam. It  is  probable  also,  that  along  the  rest  of  tbe  coast,  from 
the  Hague  to  Hamburgh,  the  prevailing  winds  are  the  north- 
west, at  least  these  winds  are  most  frequent  at  the  Hague  and 
at  Francker.  The  prevailing  wind  at  Delft  Is  the  south-east ; 
and  at  Breda,  the  north  and  the  east. 

In  Germany,  the  cast  wind  is  most  frequent  at  Gottingen, 
Munich,  Weissenfels,  Dusseldorf,  Saganum,  Krford,  and  at 
Buda  in  Hungary  ; the  south  cast  at  Prague  and  Wurtzburg ; the 
north-east  at  Ratisbon  ; and  tbe  west  at  Manheim  and  Berlin. 
From  an  average  of  ten  years  of  the  register  kept  by  order  of 
the  Royal  Society,  it  appears  that  at  London  the  winds  blow  in 
the  following  order : 


Wind*. 

Days. 

Wind*. 

Day*. 

South-west, . . , 

112 

South-east,  . 

....  32 

North-cast, . ... 

East, 

....  26 

North-west,  . , . i 

South,  ...... 

...  IB 

West, 

63 

North, ...... 

...16 

It  appears,  from  the  same  register,  that  the  south-west  wind 
blows  at  an  average  more  frequently  than  any  other  wind  during 
every  month  of  the  year,  and  that  it  blows  longest  in  July  aod 
August ; that  the  north-east  blows  most  constantly  during  Janu- 
ary, March.  April,  May,  and  June,  and  most  seldom  during 
February,  July,  September,  and  December:  and  that  the  north- 
west wind  blows  oftener  from  November  to  March,  and  more 
seldom  during  September  and  October  than  any  other  winds. 
The  south-west  winds  are  also  most  frequent  at  Bristol,  and 
next  to  them  are  the  north-cast. 
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The  following  table  of  the  winds  at  Lancaster  has  been  drawn 
up  from  a register  kept  for  seven  years  at  that  place. 


Wiftdt.  Days. 

South-west,  .........  92 

North-east, 67 

Sooth, 61 

West, 41 


Wind*.  Days. 

South-east, 35 

North, 30 

North-west, 26 

East,.. 17 


The  following  table  is  an  abstract  of  nine  years' observations 
made  at  Dumfries  by  Mr.  Copland  : 


Wicdi,  Days. 

South, 821 

West, 69 

East, 68 

South-west 501 


Winds.  Days. 

North 301 

North-west, 25| 

South-east, 28 1 

North-cast, 141 


The  following  table  is  an  abstract  of  seven  year*’  observations 
made  by  Dr.  Meek  at  Cambuslang,  near  Glasgow: 

Winds.  Day*.  Wind*.  Day*. 

South-west, 174  | North-east, 104 

North-west, 40  | South-east,  ...» 47 

It  appears  from  the  register  front  which  this  table  was  ex- 
tracted, that  the  north  east  wind  blows  much  more  frequently 
in  April,  May,  and  June,  and  the  south-west  in  July,  Au- 
gust, and  September,  than  at  any  other  period.  The  south- 
west is  by  fur  the  most  frequent  wind  all  over  Scotland, 
especially  on  the  west  coast-  At  Saltcoats,  in  Aryshire,  for 
instance,  it  blows  three-fourths  of  the  year;  and  along  the 
whole  coast  of  Murray,  on  the  north-east  side  of  Scotland,  it 
blows  for  two-thirds  of  the  year.  East  winds  are  common  over 
all  Great  Britain  daring  April  and  May  ; but  tbeir  influence  is 
felt  most  severely  on  the  eastern  coast. 

The  following  table  exhibits  a view  of  the  number  of  days 
during  which  the  westerly  and  easterly  winds  blow  in  a year  at 
different  parts  of  the  island.  Under  tbe  term  westerly  are 
included  the  north-west,  west,  south-west,  and  south;  the  term 
easterly  is  taken  in  tbe  same  latitude. 


PI  use*  . 

. Wi«*- 

Observitioo. 

Westerly. 

Easterly. 

10 

233 

132 

7 

Lancaster,  

216 

149 

61 

190 

175 

9 

227-6 

137-6 

10 

Branxholm,  64  miles  south-  i 
west  of  Berwick, S 

232 

133 

7 

Cambuslang, 

214 

151 

8 

Nawkhill,  near  Edinburgh, 

229  6 

135  6 

Mean.... 

2203 

1447 

Ia  Ireland  the  south-west  and  west  are  the  grand  trade- 
winds,  blowing  most  in  summer,  autumn,  and  winter,  and  least 
in  spring.  The  north-east  blows  most  in  spring,  and  nearly 
double  to  what  it  docs  in  autumn  and  winter.  The  south-east 
;ind  north-west  are  nearly  equal,  and  arc  most  frequent,  after 
the  south-west  and  west. 

At  Copenhagen  the  prevailing  winds  are  tbe  east  and  south- 
east; at  Stockholm,  the  west  and  north.  In  Russia,  from  an 
average  of  a register  of  16  years,  tbe  winds  blow  from  Novem- 
ber to  April  in  the  following  order: 


W.  N.W.  E.  8.W. 

S. 

N.E. 

N. 

S.E. 

Days  46  26  23  22 

20 

19 

12 

and  during  the  other  six  months, 
W.  N.W.  E.  S.W. 

8. 

N.E. 

N. 

S.E. 

Days  27  27  19  21 

22 

16 

32 

18 

Tbe  west  wind  blows  during  the  whole  year  72  days;  the 
north-west  68 ; the  south-west  and  north  40  day  s each.  During 
summer  it  is  calm  for  41  days,  and  during  winter  for  21.  In 
Norway,  the  most  frequent  winds  are  the  south,  the  south-west, 
and  the  south-east.  The  wind  at  Bergen  is  seldom  directly 
west,  but  generally  south-west  r south-east;  a north-west,  and 


especially  a north-cast  wind,  arc  but  little  known  there.  Prom 
the  whole  of  these  facts,  it  appears  that  the  most  frequent 
winds  on  the  sooth  coasts  of  Europe,  are  the  north,  tbe  north- 
east, and  north-west,  and  on  the  western  coast  the  south-west : 
that  in  the  interior  parts,  which  lie  more  contiguous  to  the  Atlan- 
tic ocean,  south-west  winds  are  also  most  frequent ; but  that 
easterly  winds  prevail  in  Germany.  Westerly  winds  are  also 
more  frequent  on  tbe  north-east  coast  of  Asia.  It  is  probable 
that  tbe  winds  are  more  constant  in  the  south  temperate  zone, 
which  is  in  a great  measure  covered  with  water,  than  in  the 
north  temperate  zone,  where  their  direction  must  be  frequently 
interrupted  and  altered  by  mountains  and  other  causes. 

M.  De  la  Caille,  who  was  sent  thither  by  the  French  king  to 
make  astronomical  observations,  informs  us,  that  at  tbe  Cape  of 
Good  Hope  tbe  principal  winds  are  the  south-east  and  north- 
west; that  other  winds  seldom  last  longer  than  a few  days; 
and  that  tbe  east  and  norlh-east  winds  blow  very  seldom.  The 
south-east  wind  blows  in  most  months  of  the  year,  but  chiefly 
from  October  to  April ; tbe  north- went  prevails  during  tho 
other  six  months,  bringing  along  with  it  rain,  and  tempests, and 
hurricanes.  Between  the  Cape  of  Good  Hope  and  New  Hol- 
land, the  winds  are  commonly  westerly,  and  blow  in  the  follow, 
ing  order:  north-west,  south-west,  west,  north. 

In  tbe  Great  South  Sea,  from  latitude  30°  to  40°  south,  the 
south  east  trade-wind  blows  most  frequently,  especially  when 
the  sun  approaches  the  tropic  of  Capricorn  ; the  wind  next  to 
it  in  frequency  is  the  north-west,  and  next  to  that  is  the  »oulh- 
west  From  south  latitude  40°  to  60°,  the  prevailing  wind  is  the 
north-west,  and  next  the  south-west.  From  80°  to  60°,  the 
most  frequent  wind  is  also  the  north-west,  and  next  to  it  is 
the  west.  Thus  it  appears  that  the  trade-winds  sometimes 
extend  farther  into  tbe  south  temperate  zone  than  their  nsoal 
limits,  purticularly  during  summer;  that  beyond  their  influ- 
ence the  winds  are  commonly  westerly,  and  that  they  blow  in 
the  following  order:  north-west,  south-west,  west.  'Such  is 
the  present  state  of  the  history  of  the  direction  of  the  winds.  In 
the  torrid  zone  they  blow  constantly  from  the  north-east  on  the 
north  side  of  the  equator,  and  from  the  south-east  on  the  south 
side  of  iL  In  the  north  temperate  zone  they  blow  most  fre- 
quently from  tbe  south-west ; in  the  south  temperate  cone  from 
the  north-west,  changing,  however,  frequently  to  all  points  of 
the  compass  ; and  in  the  north  temperate  zone  blowing  parti- 
cularly, during  spring,  from  the  norih-easL 

Foret  end  Velocity  of  the  Wind. — As  to  the  velocity  of  the 
wind,  its  variations  are  almost  infinite;  from  tbe  gentlest  breexe 
to  the  hurricane  which  tears  up  trees  and  blows  down  houses. 
It  has  been  remarked  that  our  most  violent  winds  take  place 
when  neither  the  heat  nor  the  cold  is  greatest ; that  violent 
winds  generally  extend  over  a great  tract  of  country,  and  that 
they  are  accompanied  by  sudden  and  great  falls  in  the  mercury 
of  the  barometer.  The  reason  appears  to  he,  that  violent  winds 
succeed  the  precipitation  in  rain  of  a large  quantity  of  vapour, 
which  previously  constituted  a part  of  the  bulk  of  the  atmo- 
sphere; and  this  precipitation  cannot  take  place  when  the 
general  temperature  approaches  to  cither  extreme.  The  wind 
is  sometimes  very  violent  at  a distance  from  the  earth,  while  it 
is  quite  calm  at  its  surface.  On  one  occasion  Lunardi  went  at 
the  rate  of  70  miles  an  hour  in  his  balloon,  though  it  was  quite 
calm  at  Edinburgh  when  he  ascended,  and  continued  so  dnring 
his  whole  voyage.  The  same  thing  happened  to  Garnerin  and 
his  companion  in  their  aerostatic  voyage  to  Colchester  ; they 
having  been  carried  from  London  to  Colchester,  a distance  of 
at  least  OO  miles,  in  three  quarters  of  an  hour,  making  the  velo- 
city of  the  wind,  at  that  time,  80  miles  per  hour,  or  11  mile  per 
minute.  This  again  may  he  illustrated  by  the  motions  of  dense 
fluids,  which  are  always  impeded  in  the  parts  contiguous  to 
tbe  sides  and  bottoms  of  the  vessels  ; and  the  same  thing  hap- 
pens  in  tide  rivers,  where  the  boatman,  when  he  wishes  to  proceed 
with  tbe  tide,  commits  himself  to  the  middle  of  tbe  stream  ; but 
when  he  has  to  strive  against  it,  he  keeps  close  to  the  shore.  It 
is,  therefore,  not  live  upper  parts  of  the  atmosphere  which  arc 
accelerated,  but  the  lower  are  retarded  by  friction  against  the 
surface  of  the  earth. 

The  following  table,  drawn  up  by  Mr.  Smeaton,  will  give  the 
reader  a pretty  precise  idea  or  the  velocity  of  the  w ind  in  dif  • 
ferent  circumstauccs ; 
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Mile*  per 

F»et  per 

Perpendicular  Faroe  on  o at  squire  Fool,  is 

Hear. 

■Second. 

Avoirdopaii  Pound*  end  Peril. 

1 

1-47 

•005 

Hardly  perceptible. 

2 

3 

203 
4 4 

•020 

044 

| Just  perceptible. 

4 

5 

587 

7-33 

070 

•123 

| Gently  pleasant. 

10 

15 

1107 

22' 

•402 

1107 

| Pleasant,  brisk. 

20 

25 

20  34 
3607 

1-968 

3075 

| Very  brisk. 

30 

35 

4401 

61*34 

4 429 
6 027 

| High  wind 

40 

45 

58  68 
66-01 

7873 

9963 

| Very  high  wind. 

50 

73  35 

12-300 

Storm  or  tempest. 

00 

88  02 

17-715 

Great  storm. 

80 

11736 

31-490 

Hurricane. 

100 

1 1467 

49-200 

i Hurricane  that  tears  up  trees,  and 
i carries  buildings  before  it. 

WiMi  fi'aj*.  See  Anemometer,  where  the  velocity  of  the 
wind  is  fully  treated  of. 

Wind,  with  regard  tn  a ship’s  course,  is  termed  a foul  wind, 
or  a fair  wind,  a scant  wind  or  a leading  wind : these  terms 
being  respectively  opposed  to  each  other. 

Wisp's  Aye,  implies  the  direct  point  from  which  the  wind 
blows. 

Bettreen  Wind  and  Wattr,  signifies  that  part  of  a ship's  bot- 
tom which  is  frequently  brought  above  the  water  by  her  agita- 
tion when  at  sea. 

Wind  Sails,  in  a ship,  arc  made  of  the  common  sail-cloth, 
and  are  usually  between  25  and  30  feet  long,  according  to  the 
size  of  the  ship,  and  are  in  the  form  ofn  cone  ending  obtusely. 

WINDAGE,  the  difference  between  the  diameter  of  a piece 
of  artillery,  and  the  diameter  of  the  shot  or  shell  corresponding 
thereto. 

WINDING  a Call,  the  act  of  blowing  or  piping  on  a boat- 
swain's whistle,  so  as  to  communicate  the  necessary  orders  of 
hoisting,  heaving,  belaying,  veering  away,  &c. 

Winding  Tackle,  a name  usually  given  to  a tackle,  formed 
of  one  fixed  triple  block,  and  one  double  or  triple  moveable 
block.  It  is  principally  employed  to  hoist  up  any  weighty 
materials,  such  as  the  cannon,  into  or  out  of  a ship. 

WINDLASS,  a machine  used  in  merchant  ships  instead  of  a 
capstan,  to  heave  up  the  anchors  from  the  bottom,  fcc.  It  is  a 
large  cylindrical  piece  of  timber,  moving  round  on  its  axis  in  a 
vertical  position,  and  is  supported  at  its  two  ends  by  two  pieces 
of  wood,  called  knight-heads,  which  are  placed  on  the  opposite 
sides  of  the  deck  near  the  fore-mast ; it  is  turned  about  by 
levers,  called  handspikes,  which  arc  for  this  purpose  thrust 
into  holes  bored  through  the  body  of  the  machine.  The  lower 
part  of  the  windlass  is  usually  about  a foot  above  the  deck.  It 
Is,  like  the  capstan,  furnished  with  strong  pauls,  to  prevent  it 
from  turning  backwards  by  the  cfTortof  the  cable,  w hen  charged 
with  the  weight  of  the  anchor,  or  strained  by  tbo  violent  jerking 
of  the  ship  in  a tempestuous  sea.  The  pauls,  which  arc  formed 
of  wood  or  iron,  fall  into  notches  cut  in  the  surface  of  the  wind- 
lass, and  lined  with  plates  of  iron.  Each  of  the  pauls  being 
accordingly  hung  over  a particular  part  of  the  windlass,  falls 
eight  times  into  the  notches  at  every  revolution  of  tho  machine ; 
because  their  eight  notches  are  placed  on  its  circumference 
under  the  pauls:  so,  if  the  windlass  is  twenty  inches  in  diame- 
ter. and  purchases  five  feet  of  the  cable  at  every  revolution,  it 
will  be  prevented  from  turning  back,  or  losing  any  part  thereof, 
at  every  seven  inches,  nearly,  which  is  heaved  in  upon  its 
surface.  As  this  machine  is  heaved  about  in  a vertical  direc- 
tion, it  is  evident  that  the  effort  of  an  equal  number  of  men 
acting  upon  it  will  be  much  more  powerful  that  on  the  capstan; 
because  their  whole  weight  and  strength  are  applied  more 
rendily  to  the  end  of  the  lever  eroplojed  to  turn  it  about; 
whereas,  in  the  horizontal  movement  of  the  capstan,  the  exer- 
tiou  of  their  force  is  considerably  diminished.  It  requires,  , 


[ however,  kooio  dexterity  and  address  to  manage  the  handspike 
to  the  greatest  advantage ; and  to  perform  this,  the  sailors  must 
all  rise  at  once  upon  the  windlass,  and,  fixing  their  bars  therein, 
give  a sudden  jerk  at  the  same  instant,  in  which  movement 
they  are  regulated  by  a sort  of  song  or  howl  pronounced  by  one 
of  their  number. 

Spanish  Windlass,  is  a machine  formed  of  a handspike  and  a 
small  lever,  usually  a tree-nail,  to  set  np  the  top-gallant  rigging, 
or  for  any  other  short  steady  purchase. 

WINDMILL.  See  Mill. 

W1ND-RODE,  is  a term  applied  to  a ship,  which,  riding 
where  the  wind  and  tide  are  opposed  to  each  other,  is  forced  by 
the  violence  of  the  former  to  remain  to  leeward  of  her  anchor. 

WIND-SAIL,  a sort  of  wide  tube  or  funnel  of  canvass, 
employed  to  convey  a stream  of  fresh  water  downwards  into 
the  lower  apartments  of  a ship,  being  let  down  through  the 
hatches,  and  kept  extended  by  means  of  several  wooden  hoops  ; 
the  upper  part  is  open  on  one  side,  which  is  braced  to  tho  wind 
so  as  to  receive  the  full  current  of  it,  which  fills  the  tube,  and 
rushes  downward  into  the  lower  regions  or  the  ship.  Ships  of 
war  have  generally,  in  hot  climates,  three  or  four  of  these  wind- 
sails,  for  the  preservation  of  the  crew's  health. 

WINE.  All  wines  contain  an  acid,  alcohol,  tartar,  extract, 
aroma,  and  colouring  matter.  The  presence  and  nature  of  each 
of  these  principles  may  be  ascertained  in  the  following  way  : 1. 
Acid.  All  wines,  even  the  softest  and  mildest,  redden  litmus, 
and  therefore  contain  an  acid.  This  abounds,  however,  chiefly 
in  the  thin  wines  of  wet  and  cold  climates,  where  the  grape 
juice  or  must  contains  but  a small  portion  of  sugar.  When 
wine  has  been  boiled  to  extract  the  brandy,  the  liquor  which 
remains  in  the  still,  and  is  thrown  away  as  useless,  is  a sour  nau- 
seous fluid  with  an  acrid  and  burnt  flavour.  When  filtered,  and 
allowed  to  remain  at  rest  for  a time,  it  deposits  a good  deal  of 
extractive  matter,  becomes  covered  with  mould,  and  then  con- 
tains a notable  quantity  of  acetous  acid,  which  may  be  separa- 
ted by  distillation.  The  acid  is  however  not  entirely  acetous, 
at  least  not  till  after  standing  a considerable  time,  for  it  preci- 
pitates and  forms  an  insoluble  salt  with  lime  water,  and  with 
the  insolnble  salts  of  silver,  lead,  and  mercury,  appears  to  be 
the  malic  acid  mixed  with  a little  citric,  both  of  which  arc 
converted  into  vinegar  by  spontaneous  decomposition.  The 
wines  that  contain  the  greatest  quantity  of  these  acids  yield 
the  worst  brandy,  nor  is  there  any  method  yet  known  of  sepa- 
rating or  neutralizing  the  acid  without  materially  injuring  the 
quality,  or  lessening  the  quantity  of  the  ardent  spirit.  2.  Alco- 
hol. The  existence  of  this  principle,  and  mode  of  extraction  by 
distillation,  lias  been  described  under  the  article  Distillation. 
The  quantity  of  alcohol  varies  prodigiously.  The  strong,  rich, 
full-bodied  wines  of  the  warmer  wine  countries  will  yield  as 
much  as  a third  of  ardent  spirit;  whilst  ihe  thin  light  wines 
will  often  give  no  more  than  about  one  sixteenth  of  the  same 
strength.  3.  Tartar.  This  substance  has  also  been  fully  de- 
scribed in  its  proper  place.  Tartar  is  not  altogether  a product 
of  the  fermentation  of  wine,  since  it  is  contained  in  must,  though 
in  small  quantity.  4.  Extract.  Must  contains  an  abundance 
of  extractive  matter,  which  materially  assists  the  fermentation, 
and  is  afterwards  found,  in  part  at  least,  in  the  lees,  but  an- 
other portion  may  be  obtained  from  the  wine  by  evaporation.  It 
is  also  extract  that  mixes  with  and  colours  the  tartar.  By  age 
the  quantity  of  extractive  matter  diminishes.  5.  Aroma.  All 
wines  possess  a peculiar  and  patcful  smell,  which  would  indi- 
cate a distinct  aromatic  principle,  bat  it  has  never  been  exhi- 
bited in  the  form  of  essential  oil.  or  condensed  in  any  smaller 
quantity  by  distillation  or  any  other  mode.  To  give  wine  all 
its  aroma,  it  should  be  fermented  very  slowly.  6.  Colouring 
matter.  The  husk  of  the  red  grape  contains  a good  colour, 
which  is  extracted  when  the  entire  fruit  is  pressed,  Bnd  becomes 
dissolved  in  (lie  wine  when  the  fermentation  is  complete.  Many 
substances  will  separate  the  colour.  If  lime  water  is  added  to 
high-coloured  wi.ie.  a precipitate  is  formed  of  malat  of  lime,  that 
carries  dow  n with  it  all  the  colouring  matter,  which  cannot  again 
be  separated  either  hy  water  or  alcohol.  But  If  wine  alone  is 
evaporated  gently  to  dryness,  and  the  residue  treated  with 
alcohol,  the  colouring  matter  dissolves  therein.  We  may  add, 
too,  that  the  natural  colour  of  wine  is  entirely  and  speedily 
destroyed  by  the  addition  of  hot  well-burnt  charcoal  in  pretty 
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fine  powdir.  The  colour  of  red  n ine,  in  Ihe  slate  in  which  we 
receive  it.  is  not  entirely  that  of  the  grape,  but  is  given  by  other 
colouring  substances,  which  however  arc  quite  innoxious. 

Winks,  Raisin.—  These  wines  are  made  of  various  kinds  of 
fruit ; of  Malaga's,  Belvidore’s,  Smyrna's,  raisins  of  the  sun.  Sec. 
But  the  fruit  that  produces  the  best  wines  is  black  Smyrna'*, 
their  juice  being  the  strongest,  and  the  fruit  clearest  from 
stalks : for  the  stalks  in  Malaga’s  and  Belvidere's  arc  apt  to 
give  the  wine  a bad  flavour, and  will  alwa>s  throw  an  add  on  it; 
for  the  stalks  of  all  fruits  are  acid  ; but  the  stalks  of  Smyrna's 
arc  so  trifling,  that  after  rubbing  the  fruit  between  your  hands 
they  will  easily  sift  out.  Wine  made  from  this  fruit  is  the 
colour  of  Madeira,  and  has  very  much  the  flavour  of  it.  Malaga 
is  the  colour  and  flavour  of  foreign  Malaga,  but  not  near 
so  strong.  Wine  made  from  Belvidere’s  is  strong  and  very 
sweet,  aud,  after  keeping  it  four  or  five  years,  is  very  little 
inferior  to  old  mountain.  In  order  to  succeed  in  making  these 
wines,  you  ought  never  to  set  the  steeps  in  hot  weather,  because 
the  heat  will  put  the  fruit  in  a fret,  which  will  injure  its  fer- 
menting kindly.  The  best  time  for  making  is  in  January  or 
February.  Set  the  steeps  in  the  coldest  part  of  the  cellar,  still 
remembering  to  keep  them  from  the  frost.  To  every  gallon  of 
water  put  five  pounds  of  fruit,  if  good  ; if  bat  indifferent,  put 
six  pounds  into  the  sleep.  Keep  stirring  them  three  or  four 
times  a day,  and  let  them  continue  in  the  steep  till  the  fruit 
begins  to  burst,  and  the  stones  swim  on  the  top  ; which  will  be 
in  about  fourteen  or  finecn  days.  Then  strain  the  liquor  from 
the  fruit,  and  press  the  fruit  very  dry,  mixing  the  pressings  with 
the  rest  of  the  liquor,  and  put  all  togeihcr  into  a cask,  and  fer- 
ment it  in  the  following  manner.  To  every  pipe  of  wine  take  two 
quarts  of  solid  alo  yeast  and  one  ounce  of  jalap,  put  them  into 
a can,  and  into  them  pour  a gallon  of  the  new  wine  first  made 
hot,  whisk  them  well  together,  and  apply  to  the  pipe,  stirring 
all  together  very  well.  If  the  cask  be  less  than  a pipe,  propor- 
tion your  yeast  and  jalap  accordingly.  When  the  ferment 
comes  on,  you  must  keep  the  bung-holes  dean,  and  let  the 
vessel  be  filled  np  three  or  four  times  a day.  Let  it  ferment 
ten  or  twelve  days,  or  till  it  works  clean  and  white.  Then  take 
it  off  its  bottom,  which  will  be  very  considerable,  and  pot  it  into 
a clean  cask.  You  may  (liter  the  bottom  through  a linen  rag, 
and  pat  to  the  wine.  Lay  some  heavy  weight  over  the  bung, 
and  let  it  stand  a day.  Then  lay  on  the  top  of  the  wine  five 
gallons  of  molasses  spirit,  and  bung  it  up  close.  Leave  out  the 
vent-peg  a day  or  two ; then  drop  it  in  the  Jiole,  and  close  it  by 
degrees  till  you  have  made  it  quite  close.  Let  it  lie  in  this 
state  for  six  months,  at  that  time  rack  it  from  its  bottom  into 
a clean  pipe,  and  you  will  find  it  tolerably  fine.  Then  put  to  it 
one  quart  of  forcing,  and  bung  it  up.  l«et  it  lie  till  within  a 
month  of  your  wanting  it : for  the  longer  it  lies,  the  belter  it  will 
be  in  body.  Then  rack  it  for  the  last  time,  falways  observing 
you  touch  no  bottoms,)  and  put  three  pints  of  forcing  to  it.  Stir 
it  well  with  a paddle,  and  bung  it  op.  The  bottoms  you  may 
run  through  a linen  rag  as  before,  and  mix  with  that  in  the  pipe. 
You  may  pierce  the  wine  in  six  or  seven  days,  and  you  will 
find  it  quite  fine  and  bright. 

To  force  Raisin  IfYnej. — For  one  pipe  take  two  quarts  of 
good  cider;  put  half  an  ounce  of  ground  alum  to  it,  and  one 
ounce  of  isinglass  pulled  to  small  pieces.  Beat  (hem  well  inyour 
can  three  or  four  times  a day,  and  let  the  mixture  stand  till  it 
becomes  a stiff  jelly  : then  break  it  with  your  whisk,  and  add 
to  it  two  pounds  of  white  sand  or  stone  dust.  Then  brenk  it  up 
gradually  with  some  of  the  wine,  till  you  havo  made  the  two 
qunrts  two  gallons;  stir  it  well  together,  and  apply  it  to  the  pipe, 
and  hong  up  close.  The  sand  will  carry  down  with  it  all  tho 
small  particles  which  the  isinglass  misses,  and  likewise  confine 
the  bottom  so  as  to  prevent  it  from  rising.  But  if  you  make 
the  wine  stronger  by  allowing  a larger  quantity  of  fruit  to  the 
gallon,  this  forcing  will  not  do ; for  all  forcings  mnslbc  stronger 
than  the  body  forced,  or  else  the  foul  parts  will  not  fall;  there- 
fore such  wines  mast  be  forced  with  English  stum,  a quart  of 
which  is  sufficient  for  a pipe,  one  pound  of  alabaster  being  beat 
in  with  it,  and  applied  as  above. 

English  Stum. — Take  a five-gallon  cask  that  has  been  well 
soaked  in  water,  set  it  to  drain.  Then  take  a pound  of  roll 
brimstone,  and  melt  it  in  a ladle ; put  as  many  rags  to  it  as 
will  suck  op  the  melted  brimstone.  Burn  half  those  rags  in  the 
111. 


cask,  covering  the  bung-hole  so  much  as  that  it  may  have  just 
air  enough  to  keep  it  burning.  When  burnt  out,  put  three  gal- 
lons of  very  strong  cider,  and  one  ounco  of  common  alum 
(pounded  and  mixl  with  the  cider)  into  the  cask.  Keep  tolling 
the  cask  about  five  or  six  times  a day  for  two  days.  Then  lake 
out  the  buug.  and  hang  the  remainder  of  the  rags  on  a wire  in 
the  cask,  as  near  the  cider  as  possible,  and  set  them  on  fitc  as 
before.  When  burnt  out,  bung  the  cask  close,  and  roll  it  well 
about  three  or  four  times  a day  for  two  days  ; then  let  it  stand 
seven  or  eight  days,  and  this  liquor  will  be  so  strong  ns  (o 
affect  your  eves  by  looking  at  it.  When  you  force  a pipe,  lake 
one  quart  of  this  liquid,  put  half  an  ounce  of  isinglass  to  it, 
beat  and  pulled  to  small  pieces.  Whisk  it  together,  and  it  will 
dissolve  in  four  or  five  hours.  Break  the  jelly  with  a whisk, 
and  pnt  one  pound  of  alabaster  to  it,  then  dilute  it  with  some  of 
the  wine,  put  it  in  the  pipe,  bung  it  close,  and  in  a day  it  will 
be  fine  and  bright. 

To  cure  Acid  Return  Wines.  The  following  ingredients 
must  be  proportioned  to  the  degree  of  acidity  : if  but  small, 
you  must  use  the  less ; if  a stronger  acid,  a larger  quantity. 
It  most  likewise  be  proportioned  to  the  quantity  of  wine,  as 
well  as  to  the  degree  of  acidity.  Observe,  that  the  cask  be 
nearly  full  before  you  apply  the  ingredients;  which  will  have 
this  good  effect,  the  acid  part  of  the  wine  will  rise  to  the  top 
immediately,  and  issue  out  at  the  bung-hole.  But  if  the  cask 
be  not  full,  the  part  that  should  fly  off  wilt  still  continue  in  the 
cask,  and  weaken  the  body  of  the  wine.  If  the  cask  be  full,  it 
will  be  fit  to  have  a body  laid  on  it  in  three  or  four  days’  time. 
We  shall  here  proportion  the  ingredients  for  a pipe,  supposing 
it  quite  acid,  so  as  but  just  recoverable.  Take  two  gallons  of 
lac,  and  two  ounces  of  isinglass,  boil  them  a quarter  of  an  hour  ; 
strain  the  liquor,  and  let  it  stand  till  it  is  cold  ; then  break  it 
well  with  your  whisk,  and  put  four  pounds  of  alabaster  and 
three  pounds  of  whiting  to  it.  Stir  them  well  together,  and  add 
one  ounce  of  salt  of  tartar  to  the  whole.  Mix  by  degrees  some 
of  the  w ine  with  it,  so  as  to  dilute  it  to  a thin  liquor.  Apply  this 
to  the  cask,  and  stir  it  well  with  your  paddle.  Tbis  will  imme- 
diately discharge  the  acid  part  from  it,  as  was  said  before. 
— When  it  is  off,  and  quite  down,  bung  it  up  for  three  days, 
then  rack  it,  and  y ou  will  find  part  of  its  body  gone  off  by  the 
stroDg  fermentation.  To  remedy  this,  you  must  lay  a fresh 
body  on  it  in  proportion  to  the  degree  to  which  it  lias  been 
lowered  by  the  above  process;  always  having  especial  care  not  to 
alter  the  flavour.  And  this  must  he  done  with  clarified  sugar;  for 
no  fluid  body  will  agree  with  it  but  what  will  make  it  thinner,  or 
confer  its  ow  n taste  ; therefore  the  following  is  the  best  manner. 

To  lav  n fresh  tlo*ly  on  the  VFIm s. — Take  three-quarters  of  a 
hundred  weight  of  brown  sugar,  and  put  into  y our  copper,  then 
| put  a gallon  of  lime  water  to  it,  to  keep  it  from  burning.  Keep 
stirring  it  about  till  it  boils;  then  take  three  eggs,  and  mash 
all  together  with  the  shells,  which  put  to  the  sugar.  Stir  it 
about ; and  as  the  scum  or  filth  arises,  take  it  off.  When  quite 
clean,  put  it  into  your  con,  and  let  it  stand  till  it  is  cold  before 
you  use  it.  Then  break  it  with  the  whisk  by  degrees,  with 
about  ten  gallons  of  wine,  and  apply  it  to  the  pipe.  Work  it 
with  your  paddle  for  half  an  hour  ; then  put  one  quart  of  stum 
forcing  to  it,  which  will  unite  their  bodies,  and  likewise  make 
it  fine  and  bright.  You  most  keep  it  bonged  very  close. 

To  cure  Ramin  Wines  that  are  cloudy. — These  wines,  if  they 
take  a chill,  arc  affected  in  the  same  manner  with  port  wines. 
Like  them  they  will  he  cloudy,  and  will  have  a floating  lee  in 
them,  which  by  shaking  in  a glass  will  rise  in  clouds.  If  any 
thing  be  applied  to  it  cold,  it  will  strike  a greater  chill  upon  it, 
and  change  its  true  colour  to  a pale  or  deep  blue  one  ; to  pre- 
vent which,  and  take  off  the  chill,  you  must, 

Fora  Pipe.— Take  one  gallon  of  lac,  and  one  ounce  of  isin- 
glass broken  in  small  pieces,  three  pounds  of  alabaster,  two 
ounces  of  sweet  spirit  of  nitre;  boil  them  together  for  five  or 
six  minutes;  stir  them,  and  apply  to  the  pipe  as  hot  as  possible. 
Stir  it  well  in  the  pipe  with  your  paddle,  and  in  about  two  hours 
after  bung  it  close  pp.  Let  it  lie  five  or  six  days,  and  you  will 
find  it  quite  fine  and  bright.  This  will  make  it  a little  flat ; to 
remedy  which,  you  must  rack  it  clean  from  its  bottoms,  and 
throw  a quart  of  stum  forcing  to  it. 

To  colour  Raisin  Wines, — Wine  made  of  raisins  of  the  son  is 
always  of  the  colour  of  Rbentsb,  which  is  almost  white.  Very 
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often  that  which  is  made  of  Malaga’s  (especially  if  the  fruit  be 
but  indifferent)  will  not  hold  its  colour,  but  most  have  n colour 
laid  on  it.  The  right  colour  of  raisin  w ine  i«  the  colour  of  moun- 
tain. You  must  take  care  that  your  wine  has  not  a great  bot- 
tom in  it;  for  if  it  has,  it  will  be  longer  before  it  falls  fine.  In 
order  to  lay  a mountain  colour  on  your  wine,  you  must  take 
three  or  four  pounds  of  brown  sugar,  according  to  the  quantity 
of  wine  you  want  to  colour.  Put  it  in  an  iron  pan  or  iron  ladle, 
set  it  over  the  fire,  and  keep  stirring  it  about.  Let  it  burn  in 
this  manner  till  it  is  quite  black  and  bitter,  which  will  be  about 
half  an  hoar.  If  you  burn  one  pouud  of  sugar,  put  a quart  of 
boiling  hot  water  to  it;  stir  it  about,  and  let  it  boil  a quarter 
of  an  hour  longer,  then  lake  it  o!T  and  let  it  coul.  A pint  of 
this  mixture  is  sufficient  to  colour  a pipe  of  wine  ; 1ml  note,  that 
with  every  pint  you  must  mix  a quarter  of  an  ounce  of  common 
alum  pounded  to  a fine  powder;  which  will  set  the  colour 
so  that  it  will  not  subside,  otherwise  it  will  fall  to  Ihe  bottom, 
and  have  no  good  effect  on  the  liquor.  If  you  would  have  your 
wine  of  the  colour  of  port,  you  must  take  eight  ounces  of  log- 
wood raspings,  four  ounces  of  alkanet  root,  and  one  ounce  of  co- 
chineal. Infuse  them  over  a slow  fire  for  three  hours,  strain  the 
liquor  from  the  wood,  and  keep  it  boiling.  Then  burn  three 
pounds  of  brown  sugar  as  before,  and  put  the  coloured  liquor 
to  it ; boil  all  together  a quarter  of  an  hour  longer ; then  take 
it  off',  nnd  when  cold  bottle  it  for  use.  A pint  of  this  liquor  will 
make  a pipe  the  colour  of  port  wine.  You  must  always  remem- 
ber to  set  the  colour  with  a quarter  of  an  ounce  of  common 
alum,  ground  or  beaten  to  a fine  powder. 

Win*  from  Applet. — The  Danish  chemist.  Oersted,  has  demon- 
strated, that,  of  all  tho  fruits  which  grow  in  Denmark,  the  apple, 
mixed  with  a great  quantity  of  sugar,  produces  a drink  which 
more  nearly  resembles  wine  than  any  other  substitute.  Cher- 
ries, gooseberries,  and  other  fruits,  from  which  a vinous  liquor 
is  extracted,  arc  not  so  proper  for  it.  lie  hopes,  before  many 
years,  to  make  very  good  wine  with  apple  juice  and  sugar. 

WINGERS,  small  casks  stowed  close  to  the  side  in  a ship’s 
hold,  where  the  large  casks  would  cause  too  great  a rising  in 
that  part  of  the  tier. 

WINGS,  a name  given  to  those  parts  of  the  hold  and  orlop- 
deck  which  are  nearest  to  the  sides.  This  term  is  particularly 
used  in  the  stowage  of  the  several  materials  contained  in  tbe 
hold. 

Wings,  are  also  the  skirls  or  extremities  of  a fleet,  when 
ranged  in  a line  abreast,  or  when  forming  two  sides  of  a triangle. 
It  is  usual  to  extend  the  wings  of  a fleet  in  the  day-time,  in 
order  to  discover  any  enemy  that  may  fall  in  their  track ; they 
arc,  however,  commonly  summoned  by  signal  to  draw  nearer  to 
the  centre  of  the  squadron  before  night. 

WINNOWING  MACHINES.  Machines  of  this  sort  arc  in 
pretty  general  use  where  thrashing  mills,  to  which  they  may  be 
attached,  «rc  not  creeled  ; they  are  made  on  different  principles, 
according  to  particular  circumstances. 

WIRE  DRAWING,  is  the  art  of  drawing  out  long  bars  of 
metal,  by  pulling  it  through  holes  in  a plate  of  steel,  or  other 
fit  metallic  compound.  In  order  that  a wire  may  be  drawn,  it 
is  requisite  that  the  metal  should  have  considerable  tenacity. 
Gold,  siver,  iron,  steel,  copper,  and  their  compounds,  are  most 
commonly  used  in  the  arts.  The  process  is  of  considerable  sim- 
plicity.—A number  of  holes,  progressively  smaller  and  smaller, 
are  made  in  a plate  of  steel,  and  the  pointed  end  of  a bar  of 
metal  being  passed  through  one  end  of  them,  is  forcibly  drawn 
by  strong  pinchers,  so  as  to  elongate  it  by  the  pressure  arising 
from  the  re-action  of  the  greatest  hole.  This  is  the  wire  ; and 
it  is  again  passed  in  like  manner  through  another  hole,  a little 
smaller ; and  by  continuing  the  process,  the  wire  has  its  length 
increased  and  its  diameter  diminished  to  a very  great  degree. 
The  largest  wire  may  be  nearly  an  inch  in  diameter,  and  the 
smallest  ever  made  was  about  tho  one-thousandth  part  of  an 
inch  : but  it  is  said  that  silver  wire  has  been  made  one-fifcecn- 
hundredth  of  an  inch  in  diameter.  The  size  of  these  small 
wires  may  bo  ascertained  from  the  w eight  of  a known  measure, 
of  length  and  thcspecific  gravity  of  the  metal;  or,  less  correctly, 
the  wire  may  be  wound  round  a pin,  and  tho  number  of  turns 
counted  to  make  a given  length.  Wires  are  drawn  square,  and 
of  other  figures  in  their  sector.  In  particular,  they  are  drawn 
grooved,  so  that  any  small  part  will  form  the  pinion  of  a watch 


or  elock-work.  As  the  violent  action  of  the  draw  ing-plate  ren- 
ders the  wire  hard  and  brittle,  it  is  necessary  to  anneal  it  seve- 
ral times  during  the  course  of  drawing.  Very  small  holes  are 
made  by  hammering  up  the  larger,  and  the  point,  in  very  iliiu 
wire,  by  rolling  or  crushing  the  end  by  a smooth  burnishing 
tool,  upon  a polished  plate.  Gold  and  silver  wire  is  made  of 
cylindrical  ingots  of  silver,  covered  over  with  a akin  of  gold, 
and  thus  drawn  successively  through  a vast  number  of  holes, 
cacb  smaller  and  smaller,  till  at  last  it  is  brought  to  a fineness 
exceeding  that  of  a hair.  That  admirable  ductility  which 
makes  one  of  the  distinguishing  characters  of  gold,  is  no  where 
more  conspicuous  than  in  this  gilt  wire.  A cylinder  of  -48 
ounces  of  silver,  covered  with  a coat  of  gold  only  weighing  ouc 
ounce,  as  Dr.  Halley  informs  us.  is  usually  drawn  into  a wire, 
two  yards  of  which  weigh  no  more  than  one  grain  ; whence,  98 
yards  of  tbe  wire  weigh  no  more  than  49  grains  ; and  one  sin- 
gle grain  of  gold  covers  the  98  yards;  so  that  the  thousandth 
part  of  a grain  is  above  one-eighth  of  an  inch  long.  He  also, 
on  computing  the  thickness  of  the  skin  of  gold,  fouud  it  to  be 
nkm  Pait  °f  an  inch-  Yet  so  perfectly  does  it  oover  the  silver, 
that  even  a microcope  does  not  discover  any  appearance  of  the 
silver  underneath.  Mr.  Robanlt  likewise  observes,  that  a like 
cylinder  of  silver,  covered  with  gold  2 feet  8 inches  long  and 
2 inches  9 lines  in  circumference,  is  drawn  into  a wire  397,200 
feel  long, — 115,200  times  its  former  length.  M.  Boyle  relates, 
that  eight  grains  of  gold  covering  a cylinder  of  silver,  are  com- 
monly drawn  into  a wire  13,000  feet  long.  Silver  wire  is  the 
same  with  gold  wire,  except  that  the  latter  is  gilt,  or  covered 
with  gold,  and  the  other  is  not.  There  are  also  counterfeit  gold 
and  silver  wires,— the  first  made  of  a cylinder  of  copper  silvered 
over,  and  then  covered  with  gold,  and  the  second  a cylinder  of 
copper  silvered  over  and  drawn  throngh  iron  in  the  same  man- 
ner as  gold  and  silver  wire.  Brass  wire  is  made  in  the  same 
way. 

V\  IT,  a faculty  of  the  mind,  consisting,  according  to  Mr.  Locke, 
in  the  assembling  and  putting  together  of  those  ideas,  with  quick- 
ness and  variety,  in  which  any  resemblance  or  coogruity  can  be 
found,  in  order  to  form  pleasant  pictures  and  agreeable  visions 
to  tbe  fancy.  This  faculty,  the  same  author  observes,  is  just 
the  contrary  of  judgment,  which  consists  in  the  separating 
carefully  from  one  another,  such  ideas,  wherein  can  be  found 
the  least  difference,  thereby  to  avoid  being  misled,  by  similitude 
and  affinity,  from  taking  one  thing  for  another. 

WITNESS,  one  who  is  sworn  to  give  evidence  in  a cause. 
If  a man  issubpocncd  as  a witness  upon  a trial,  be  must  appear 
in  court,  on  pain  of  100/.  to  he  forfeited  to  the  king,  and  10/. 
together  with  damages  equivalent  to  the  loss  sustained  by  the 
want  of  his  evidence,  to  the  party  aggrieved.  But  witnesses 
ought  to  have  a reasonable  time,  that  their  attendance  upon  tbe 
court  may  be  of  as  little  prejudice  to  themselves  as  possible: 
and  the  court  of  king's  bench  held,  that  notice  at  two  in  the  after- 
noon to  attend  the  sitting  that  evening  at  Westminster,  was  too 
short  a time.  "Where  a witness  cannot  be  present  at  a trial, 
he  may,  by  consent  of  the  plaintiff  aod  defendant,  or  by  rule  of 
court,  he  examined  upon  interrogatories  at  the  judge’s  cham- 
bers. No  witness  is  bound  to  appear  to  give  evidence  in  a 
cause,  unless  his  reasonable  expense  is  tendered  him  ; nor  need 
lie  appear  till  such  eharge  is  actually  paid  him.  except  he  both 
resides  and  is  summoned  to  give  evidence  within  tbe  bills  of 
mortality. 

WOLFF  or  Wolfius,  Christian,  an  eminent  philosopher, 
born  at  Breslau,  1079.  At  Jena  university  he  made  a most 
extraordinary  progress,  and  in  1792  he  repaired  to  Leipsic, 
where  be  opened  his  lectures  by  a famous  dissertation,  called 
**  Philosophia  practica  aniversalis  methodo  mathematics  con- 
script*.”  This  great  man,  whose  life  was  devoted  to  advance 
science  and  virtue,  died  at  Halle  of  the  gout  in  his  stomach, 
1754,  aged  76.  His  works  in  Latin  and  German  are  more  than 
sixty  in  number,  the  best  of  which  known  arc.  A Course  of  Ma- 
thematics, 2vols.  4to.  A Dictionary  on  the  Mathematics,  &c. 

WOLFRAM,  an  ore  of  tungsten,  is  found  in  different  parts 
of  Germany,  in  Sweden,  Britain,  France,  and  Spain;  and 
almost  constantly  accompanied  by  ores  of  tin.  It  occurs  both 
massive  and  crystallized.  The  primitive  form  of  its  crystals 
is  a rectangular  parallclopipcd,  whose  length  is  8.66,  whose 
breadth  is  5,  and  thickness  4.33.  Colour  brown  or  brownish 


woo 


DICTIONARY  OP  MBCTIAN1CAL  SCIENCE. 


\\  O R 


1055 


Mack.  Streak  reddish  brown.  Powder  stains  paper  with  the 
same  colour.  Texture  foliated.  Easily  separated  into  plates 
by  percussion.  Specific  gravity  from  7.  to  7'.*).  Moderately 
electric  by  communication.  Not  magnetic.  Infusible  by  the 
blowpipe.  Forms  with  borax  a greenish  globule,  and  with 
microcosm ic  salt  a transparent  globule  of  a deep  red. 

WOOD,  Cutting  in,  is  used  for  various  purposes;  as  for 
initial  and  figured  letters,  head  and  tailpieces  of  books  ; and 
even  for  mathematical  schemes  and  other  figures,  to  save  the 
expense  of  engraviog  on  copper  ; and  for  prints  and  stamps  fur 
papers,  ealicoes,  linens,  Sec.  The  invention  of  cutting  in  wood, 
as  well  as  that  of  copper,  is  ascribed  to  a goldsmith  of  Florence, 
but  Albert  Durcr  and  Lucas  brought  both  those  arts  to  perfec- 
tion. About  200  years  ago,  the  art  of  cutting  in  wood  was  car- 
ried to  a very  great  pitch,  and  might  even  vie  for  beauty  and 
justness  with  that  of  engraving  on  copper.  It  has  also  of 
late  years  been  much  used,  and  it  is  convenient  w here  numerous 
cheap  embellishments  are  wanted  for  a work.  The  figure  is 
drawn  upon  the  wood,  and  all  that  part  which  is  to  be  left 
white  is  cut  away,  and  the  rest  left.  A wood-engraving  after 
printing  100,000  is  as  good  as  ever  ; and  the  expense  in  print- 
ing is  not  more  than  that  of  letter-press.  See  Strength  op 
Materials. 

Dyeing  Wood.  General  Oherrationa.  It  bcin  necessary  to 
say  something  as  to  the  quality,  nature,  and  texture  of  the  wood 
most  fit  for  dyeing,  we  shall  state  our  remarks  in  the  following 
order: — First,  Ibc  wood  mostly  used  to  dye  black,  is  pcnr-trcc, 
holly,  and  beech,  all  of  which  will  take  a beautiful  black ; it 
should  at  the  same  time  bo  observed,  not  to  lake  wood  which 
has  been  long  cot,  or  aged,  but  as  fresh  as  possible;  wo  have 
likewise  found  that  after  the  veneers  have  had  one  hour's  boil- 
ing, and  taken  out  to  cool,  that  the  colour  has  struck  much 
stronger.  It  should  likewiso  be  noticed,  that  after  the  veneers 
are  dyed,  they  should  be  dried  in  the  air  and  not  by  the  fire,  or 
in  a kiln  of  any  kind  ; as  it  tends  to  destroy  the  colour.  Se- 
condly, in  order  to  dye  blue,  green,  red,  or  other  colours,  take 
clear  holly  ; put  the  veneers  first  in  a box  or  trough  with  clean 
water,  and  let  them  remain  four  or  livedays,  changing  the  water 
once,  or  twice,  as  you  find  occasion;  the  water,  acting  as  a 
purgative  in  the  wood,  will  bring  forth  abundance  of  slime,  &c. ; 
let  them  dry  about  twelve  hours  before  they  arc  put  in  the  dye; 
by  observing  this,  you  will  G uil  the  colour  strike  quicker,  and 
be  of  a brighter  hue. 

Fine  Black. — Have  a chair-maker’s  copper  fixed,  into  which 
put  six  pounds  of  chip  logwood,  and  as  many  veneers  as  it 
will  conveniently  hold  without  pressing  too  light;  fill  it  with 
water,  and  let  it  boil  slowly  for  about  three  hours;  (hen  add 
half  a pound  of  powdered  verdigrisc,  half  a pound  of  copperas, 
and  four  ounces  of  bruised  nut  galls,  filling  the  copper  up  with 
vinegar  as  the  water  evaporates  ; let  it  boil  gently  two  hours 
each  day,  till  you  find  the  wood  to  be  dyed  through,  which 
according  to  the  kind  will  be  in  more  or  less  time. 

Fine  Blue. — Take  a clean  glass  bottle,  into  which  put  one 
pound  of  oil  of  vitriol ; then  take  four  ounces  of  the  best  indigo, 
pounded  in  a mortar  into  small  lumps  ; put  them  in  a pbial, 
(taking  care  to  set  the  buttle  in  a basin  or  earthen-glazed  pan.  as 
it  will  ferment):  after  it  is  quite  dissolved,  provide  an  earthen 
or  wooden  vessel,  so  constructed  that  it  will  conveniently  hold 
the  veneers  you  mean  to  dye;  fill  it  rather  more  than  one  third 
with  water,  into  which  pour  as  much  of  the  vitriol  and  indigo 
(stirring  it  about),  as  will  make  a fine  blue;  which  you  may 
know  by  trying  it  with  apiece  of  white  paper  or  wood  ; putin 
your  veneers,  and  let  them  remain  tillthedye  has  struck  through. 
Rote.  The  colour  will  he  much  better  if  the  solution  of  indigo 
in  vitriol  is  kept  a few  weeks  before  using  it;  also  the  best 
trough  you  can  use,  being  cither  mado  of  common  stone  like 
a stone  sink,  but  of  proper  dimensions,  say  about  four  feet  by 
eight  or  nine  inches,  which  will  be  sufficiently  large  for  veneers 
intended  to  bo  stained;  or  you  may  procure  one  made  of  arti- 
ficial stone  of  any  dimension,  which  will  not  cost  so  much  ; also 
you  will  find  the  colour  strike  better  if,  previous  to  putting  your 
veneers  into  the  blue  dye,  you  boil  them  in  plain  water  till  com- 
pletely soaked  through,  and  let  them  remain  for  a few  hours  to 
dry  partially,  previous  tc  immersing  them  in  the  dye. 

Fine  Yefltnc. — Take  of  the  root  of  barberry  four  pounds, 
reduce  it  by  sawing  to  dust,  which  put  tu  a copper  or  brass 


trough,  add  four  ounces  of  turmeric,  to  which  put  four  gallons 
of  water,  then  put  in  as  many  white  holly  veneers  as  the  liquor 
will  cover ; boil  them  together  for  three  hours,  often  turning 
them  ; when  cool,  add  two  ounces  of  aqua-foriis,  and  you  will 
find  the  dye  strike  through  much  sooner. 

Bright  Green.—  Proceed  as  in  the  above  receipt  to  produce  a 
yellow  ; but  instead  of  adding  aqua-fortis  or  the  brightening 
liquid,  add  the  vitriulalcd  indigo,  as  much  as  will  produco  the 
desired  colour. 

Bright  Red. — Take  two  pounds  of  geouioe  Brazil  dust,  add 
four  gallons  of  water,  put  in  as  many  veneers  as  the  liquid  will 
cover,  boil  them  for  three  hours;  then  add  two  ounces  of  alum 
and  two  ounces  of  aqua-fortis,  and  keep  it  lukewarm  until  it 
has  struck  through. 

Purple. — Take  two  pounds  of  chip  logwood,  and  half  a pound 
of  Brazil  dust,  add  four  gallons  of  water,  and  after  putting  in 
your  veneers,  boil  them  well  for  at  least  three  hours  ; then  add 
six  ounces  of  peart  ash  and  two  ounces  of  alum,  let  them  boil 
two  or  three  hours  every  day,  till  you  find  the  colour  struck 
through,  j Vote.  The  Brazil  dust  in  this  receipt  is  perhaps 
superfluous,  as  it  only  contributes  to  make  the  purple  of  a 
redder  cast,  for  the  pearl-ash  does  not  act  upon  it  to  change  it 
from  a red  to  a purple. 

Orange. — Let  the  veneers  be  dyed,  by  the  method  given,  of 
a fine  deep  yellow,  and  while  they  arc  still  wet  and  saturated 
with  the  dye,  transfer  them  to  the  bright  red  dye,  till  you  find 
the  colour  has  penetrated  equally  throughout. 

WOODY  FIBRE,  is  procured  from  tho  wood,  bark,  leaves, 
or  llowers  of  trees,  by  exposing  them  to  the  repeated  action  of 
boiling  water,  and  boiling  alcohol.  It  is  the  insoluble  matter 
that  remains,  and  is  the  basis  of  the  solid  organized  parts  of 
plants.  There  are  as  many  varieties  of  woody  fibres,  as  there 
are  plants  and  organs  of  plants  ; but  they  nre  all  distinguished 
by  their  fibrous  texture,  and  their  insolubility.  Woody  fibre 
burns  with  a yellow  flame,  and  produces  water  and  carbonic 
acid  in  burning.  When  it  is  distilled  in  close  vessels,  it  yields 
a considerable  residuum  of  charcoal.  It  is  from  woody  fibre, 
indeed,  that  charcoal  is  procured  for  the  purposes  of  life.  M.  Gay 
Lussac  and  Thcnard  have  concluded  from  their  experiments  on 
wood  of  the  oak.  (bat  100  parts  contain  of  carbon,  62*63;  of 
oxygen.  41*7B;  hydrogen,  5 00. 

WOOL,  the  covering  of  sheep.  Each  fleece  consists  of  wool 
of  several  qualities  and  degrees  of  fineness,  which  the  dealers 
therein  take  care  to  separate.  The  fineness  and  plenty  of  our 
wool  is  owing  in  a great  measure  to  the  short  sweet  grass  in 
many  of  our  pastures  and  downs:  though  the  advantage  of 
our  sheep  feeding  on  this  grass  all  the  year  without  being  obliged 
to  be  shut  np  undercover  during  the  winter,  or  (o  secure  them 
from  wolves  at  other  times,  contributes  not  a little  toil. 

WOOLCOMBKRS.  By  35  G.  111.  c.  124,  all  those  who  have 
served  an  apprenticeship  to  the  trade  of  a woolcomber,  or  who 
are  by  law  entitled  to  exercise  the  same,  and  also  their  wives 
and  children,  may  set  up  and  exercise  such  trade,  or  any  othei 
trade  or  business  they  are  apt  and  able  for,  in  any  town  or  place 
within  this  kingdom,  without  any  molestation:  nor  shall  they 
be  removable  from  such  place  by  (he  poor  laws. 

WOOLDING,  the  act  of  winding  a piece  of  rope  about  a 
mast  or  yard,  to  support  it  in  a place  where  it  is  fished  or 
scarfed,  or  when  it  is  composed  of  several  pieces  united  in  one 
solid.  Woolding,  is  also  the  rope  employed  in  this  service. 

WOOT/.  The  metal  extracted  from  some  kind  of  iron  ore 
in  the  Hast  Indies,  apparently  of  good  quality.  It  contains 
more  carbon  than  steel  and  less  than  cast  iron,  hut  from  want 
of  skill  in  the  management  is  far  from  homogeneous. 

WliRD,  Watch,  is  a peculiar  word  that  serves  for  a token 
and  mark  of  distinction  given  out  in  the  orders  of  the  day  in 
time  of  peace,  but  in  war  every  evening  in  the  field,  by  the  gene- 
ral who  commands,  and  in  garrisou  by  the  governor,  or  other 
officer  commanding  in  chief,  to  prevent  surprise,  and  hinder  an 
enemy,  or  any  treacherous  person,  from  passing  backwards  and 
forwards.  It  may  be  changed  whenever  circumstances  render 
it  neoessary.  Its  importance  depends  upon  its  bring  known 
only  to  the  party  interested  in  keeping  it  a secret.  To  commu- 
nicate it  to  the  enemy  is  a capital  oltcncc. 

Word,  in  Language,  an  articulate  sound  representing  some 
idea  or  conception  of  the  mind.  The  copiousness  u)  the  Kuglbh 
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language  i.i  proved  by  the  following  enumeration  of  the  words 
,11  Johnson's  Dictionary : Articlcx3— Nouns  substantive  20IO9 — 
Adjectives  9053 — Pronouns  41— Verbs  78HO  ; that  is,  active 
6H5;  neuter  ‘2426;  passive  1 ; defective  or  imperfect  6 ; aux- 
iliary 1 ; impersonal  3— Verbal  uoun  I — Participles  38— Parti- 
cipial adjectives  126— Participial  nouns  3 — Adverbs  49G;  Ad- 
verbs in  ty  2006;  total  2602 — Prepositions  69— Conjunctions 
10— Interjections  6b. Total  |0,:).il. 

It  must  be  remarked,  however,  that  in  tbis  list  ninny  of  the 
compound  words  arc  not  reckoned ; that  the  participles  are 
those  only  having  no  verbs  to  which  they  may  be  referred,  os 
Beloved  ; that  though  so  few  verbal  and  participial  nouns  arc 
stated  by  Johnson,  yet  every  active  participle  may  supply  oue 
of  the  former  description,  and  every  verb  one  of  the  latter ; and 
that  both  these  (verbal  and  participial  nouns)  seem  to  be  merely 
different  applications  of  a true  gerund. 

WORK  (To),  to  direct  the  movements  of  a ship,  by  adapting 
the  sails  to  the  force  and  direction  of  the  wind.  A ship  is  also 
•aid  to  work  when  she  strains  nnd  labours  heavily  in  a tem- 
pestuous sea,  so  as  to  loosen  her  joints  or  timbers.  To  Work 
Double  Tides,  a phrase  used  in  the  dock-yards,  implying  that 
the  people  perform  the  work  of  three  days  in  two.  To  Workup 
Junk,  to  draw  yarns  from  old  cablet, kc,  and  therewith  to  make 
foxes,  points,  gaskets,  sionet,  or  spun-yarn. 

WORKING  IN  HARVEST.  A person  may  go  abroad  to 
work  iu  harvest,  carrying  with  him  a certificate  from  the  minis- 
ter, and  one  churchwarden  or  overseer,  that  he  has  a dwelling- 
house,  or  place  in  which  he  inhabits,  and  that  he  has  left  a wife 
and  children,  or  some  of  them  there  (or  otherwise  as  his  condi- 
tion shall  require),  and  declaring  him  an  inhabitant  there. 

WORKING  to  Windward,  the  operation  by  which  a ship 
endeavours  to  make  a progress  against  the  wind. 

WORMING,  the  act  of  winding  a rope  spirally  abo^it  a 
cable,  so  as  to  lie  close  along  the  interval  between  every  two 
strands;  a smaller  rope  is  wormed  with  spun-yarn.  It  is 
generally  used  as  a preparative  for  serving,  and  causes  Ibe 
service  to  lie  smooth  nnd  round.  This  is  ulso  called  Link - 
Worming.  Cables  may  frequently  be  preserved  by  means  of 
chains  twisted  round  them  in  the  following  manner: — Take 
three  chains  of  about  fifteen  fathoms  each  in  length,  all  of  an 
equal  size,  and  proportioned  in  thickness  to  the  nature  of  the 
case.  Let  them  be  wound  round  the  cable,  so  that  they  may 
project  sufficiently  to  receive  the  greatest  part  of  the  friction, 
one  end  of  them  being  fastened  to  the  ring  of  the  anchor,  and 
each  chain  being  from  thence  wormed  round  its  respective 
hollow  or  channel  of  the  cable,  so  as  not  to  check  it  from 
stretching.  Fasten  the  other  ends  of  the  chains  to  the  cable. 
It  is  not  necessary  that  the  chains  should  be  very  heavy,  but 
extremely  advisable  that  the  links  should  be  short,  because 
they  will  be  thereby  more  pliant,  and  worn  much  easier.  These 
chains  will  completely  guard  the  cable  against  the  chafing  of 
the  rocks,  and  they  may  he  put  on  in  a few  minutes,  so  that  it 
is  unnecessary  lu  have  them  litted  on,  but  when  it  is  probable 
they  may  be  really  serviceable.  A due  attention  to  shortening 
cables  at  the  slack  of  the  tide,  and  veering  out  as  it  flows,  roust 
also  be  highly  important  to  prevent  their  being  damaged.  But 
it  frequently  happens  that  cables  ate  suffered  to  kink,  as  it  is 
called,  through  inattention  to  these  circumstances,  and  to  avoid 
a little  trouble.  If  tbe  wind  should  fieshen  when  they  are  in 
this  condition,  though  the  cables  he  ever  so  good,  the  first  foul 
sea  that  comes  against  them  is  almost  sure  to  occasion  their 
snapping;  and  vessels  may  he  driven  on  shore,  and  much 
damaged,  at  least,  if  not  totally  lost,  before  they  can  possibly 
be  brought  up  to  other  anchoi  s,  that  may  not  always  be  iu  a state 
of  readiness  ; for  if  there  be  an  inattention  and  carelessness 
in  one  respect,  there  may  be  the  same  probably  in  others  of 
equal  importance.  As  tbe  weight  of  the  three  chains,  even  for 
a large  cable,  will  not  exceed  500  pounds  weight,  the  only  difli- 
culty  w hich  remains  to  ho  obviated  will  arise  from  the  smallness 
of  the  hawse  holes,  but  these  could  be  enlarged  in  vessels  that 
shall  deem  it  of  sufficient  moment  to  make  the  trial,  and  with 
the  additional  resistance  of  a boy  or  spare  man  at  the  head  of 
the  vessel,  to  cast  off  the  chains  as  they  come  up,  and  hand 
them  in  above,  all  inconvenience  will  be  removed.  Admitting, 
indeed,  that  it  may  take  up  a few  minutes  more  to  weigh  an 
anchor  so  secured  than  a common  one,  surely  this  can  be  no 


argument  against  a measure  that  tends  to  preserve  and  ensure 
the  safety  of  the  vessel  and  ship's  company. 

It  may  not  bo  improper  to  recommend  further,  in  high  lati- 
tudes, where  ice  may  cut  or  damage  the  cables  while  riding  at 
anchor,  the  use  of  three  other  chains  of  the  same  nature  as  the 
preceding,  hut  not  moro  than  five  or  six  fathoms  in  length. 
These  may  he  wormed  round  the  cables  in  the  same  manner  at 
the  surface  of  the  water,  and  will  be  an  excellent  means  of 
guarding  them  from  the  ice,  so  as  either  to  prevent  its  wounding 
them,  or  chafing  them  quite  asunder : a circumstance  which  is 
not  unprecedented  in  our  harbours  or  rivers,  but  which  fre- 
quently happens  on  the  continent  of  Europe. 

WORM,  an  instrument  used  to  pieces  of  artillery,  to  draw 
the  charge,  or  to  take  out  the  bottom  of  the  cartridge,  which 
sometimes  remains  in  the  chamber  after  firing,  and  which,  by 
being  on  fire,  might  explode  the  next  charge  while  being  ram- 
med home,  whereby  the  man  would  probably  lose  both  his 
hands ; hence  it  is  indispensably  requisite  that  a gun  should 
he  wormed  at  least  every  third  discharge. 

WoRN-Mhs,  the  slate  of  a plank,  or  of  a ship’s  bottom, 
when  a number  of  cavities  are  made  in  it  by  a particular  kind 
of  worm  which  abounds  in  the  tropical  climates. 

WO R M S.  See  V ERNES. 

WORSTED,  a kind  of  woollen  thread,  which  in  the  spinning 
is  twisted  harder  than  ordinary.  It  is  chiefly  used  either  wove 
or  knit  into  stockings,  caps,  gloves,  or  the  like. 

WOULFE’S  Chemical  Apparatus  for  separating  Gas  from 
Vapour. — In  every  process  of  distillation,  tne  matters  sepa- 
rated and  evolved  by  the  application  of  heat,  pass  from  the  dis- 
tilling vessel  to  the  receiver,  either  iu  tbe  form  of  vapour  or  of 
gas,  or  in  both  of  these  forms.  If  only  vapour  or  steam  be  the 
product,  it  may,  by  cooling,  he  condensed  into  a liquid,  in  a 
common  receiver  of  any  kind  ; as  takes  place  in  distilling  a 
spirit  from  wine,  from  wash,  from  ale,  or  other  fermented  vinous 
liquors.  If  the  product  be  a gaseous  fluid  alone,  that  cannot 
be  so  condensed,  it  may  prove  to  he  soluble  in  water  in  a 
greater  or  lews  proportion  ; as  in  the  distillation  of  muriatic 
acid,  nitric  acid,  Rmraonia,  &c.  The  mutter  evolved  from  the 
materials  in  the  distilling  vessel,  may  be  partly  vapour  and 
partly  gas.  In  this  case  tho  vapours  may,  ns  above,  he  con- 
densed, and  obtained  in  a liquid  form  ; and  the  gas.  if  soluble 
in  water,  may,  combined  therewith,  he  obtained  separately  in  a 
liquid  solution.  But  the  gas  that  comes  over  with  the  vapour 
may  he  insoluble  in  water.  In  this  case,  though  the  vapour,  as 
before,  may  be  condensed,  the  gas,  without  an  appropriate 
apparatus,  must  be  lost.  To  the  want  of  such  apparatus  may 
be  ascribed  the  comparatively  slow  progress  that  was  for  many 
ages  made  in  chemical  science.  By  means  of  a suitable  appa- 
ratus, the  gas,  whether  soluble  or  insoluble  in  water,  whether 
accompanied  or  not  with  vapour  iu  coming  over,  may  be  col- 
lected without  any  loss.  When  the  gas  evolved  is  partly  soluble 
in  water  and  partly  insoluble,  which  sometimes  happens,  tbe 
soluble  portion  combined  with  water,  the  insoluble  in  the  form 
of  gas,  and  such  liquid  as  may  have  been  produced  by  the  con- 
densation of  vapour,  may  all  three  be  obtained  separately  and 
without  any  loss.  To  effect  these  objects  with  accuracy  and 
facility  remained  a desideratum,  till  Woulfe’s  apparatus,  so 
named  from  its  inventor  Peter  Woulfe,  was  introduced  into  the 
laboratory. 

Woulfe's  Apparatus,— tor  chemical  and  pharmaceutical  opera- 
tions, is  commonly  formed  of  flint  glass;  but  in  large  manufac- 
tories it  is  sometimes  constructed  partly  of  wood  and  partly  of 
lead  or  other  metals,  according  to  circumstances.  Tbe  follow- 
ing are  the  parts  of  whioh  it  is  composed 

Figure  1.  A balloon  with  two  openings;  one  to  receive  tbe 
beak  of  a retort,  the  other  for  introducing  a connecting-tube,  to 
join  it  to  one  of  Woulfe’s  bottles. 

Fig.  2,  one  of  these  bottles  with  two  necks. 

Fig.  3.  another  bottle  with  three  necks. 

Fig.  4,  an  adaptor,  for  making  a communication  between 
retorts,  balloons,  bottles,  &c. 

Connecting  lubes  arc  inserted  in  the  necks  of  the  bottles  by 
means  of  perforated  corks,  in  which  a hole  is  made  to  fit  tbe 
tubes,  by  employing  a round  file  till  the  lubes  may  be  firmly 
fixed  in  them-  The  outsides  of  tbe  corks  are  made  to  fit  the 
necks  by  means  of  a coarse  Gle.  Sometimes  the  bottles  and 
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connecting  tuocs  are  joined  to  each  other  by  corks  alone : at 
other  times  they  are  luted.  In  joining  the  retort  with  the  bal- 
loon, or  the  adaptor  with  the  retort  and  the  bottles,  lute  alone 
should  be  employed,  some  of  which  should  be  pressed  in  at  the 
place  of  junctorc,  that  the  vessels  may  be  prevented,  by  means 
of  the  interposed  lute,  from  touching  each  other.  The  least 
troublesome  method  of  closing  the  junctures  is,  by  having  the 
connecting  tubes  ground  as  stoppers  to  fit  the  necks  of  the  bot- 
tles; but  as  they  are  much  exposed  to  the  danger  of  being 
broken,  they  arc  often  dispensed  w ith  on  account  of  the  cost. 

Fig.  the  apparatus  with  luted  joinings,  as  arranged  for  dis- 
tillation, in  which  both  liquids  and  gases  arc  produced. 

Fig.  6,  the  apparatus  as  employed  in  distillations,  in  which 
the  products  pass  over  in  the  form  of  gas  only  : not  luted,  but 
furnished  with  refrigeratory  vessels. 

Fig  7,  a connecting  tube  with  a small  capillary  safety-tube, 
*,  attached  to  it.— Connecting  tubes  are  generally  made  of  glass, 
but  better,  when  the  products  of  the  process  admit  of  it,  oflcad 
tube,  or  or  tubes  made  of  caoutchouc. 

Wo  shall  describe  each  of  these  arrangements,  and  illustrate 
them  by  actual  examples  of  operation ; and  the  latter  being, 
in  some  respects,  the  simpler  of  the  two,  we  shall  begin  with  it. 

When  the  product  of  the  distillation  is  merely  gaseous,  but 
soluble  in  water,  the  earthen  or  glass  retort,  r,  fig.  6,  placed 
on  the  naked  fire,  or  in  a water-bath,  or  in  a sand-beat,  as  the 
case  may  require,  is  joined  by  means  of  an  adaptor  a,  with  the 
central  neck  of  the  bottle  b,  in  one  of  the  side  necks  of  which 
the  safety-tube  t is  inserted,  in  such  a manner  as  nearly  to 
touch  the  bottom.  The  other  neck  of  this  bottle  is  made  to 
communicate  with  the  two-nccked  bottle  e by  means  oftbe  con- 
nccling-tube  «,  bent  into  the  form  of  the  letter  n,  but  with 
unequal  legs,  so  that  the  shorter  leg  reaches  only  within  the 
neck  of  the  bottle  b,  while  the  longer  reaches  almost  to  the  bot- 
tom of  the  two-necked  bottle  c:  this  second  bottle  is  combined 
in  like  manner  with  the  third  bottle  d;  but  it  is  better 
that  in  this  communication  the  connecting-tube  should  have  a 
little  capillary  tube,  os  shewn  at  s,  fig.  7,  for  the  occasional 
admission  of  air  when  condensation  or  absorption  takes  place 
in  the  apparatus,— or,  which  is  still  preferable,  the  connecting 
tube  may  be  joined  with  that  kind  of  safety-lube  represented  at 
f%  and  which  goes  by  the  name  of  its  inventor.  Welter. — This 
would  always  be  employed,  but  for  Its  being  very  easily  broken. 
Some  people,  however,  prefer,  on  every  occasion,  thrcc-nccked 
bottles  only,  with  safety-tubes  in  each,  like  the  tube  $ shewn 
in  the  bottle  b. 

In  tbe  first  bottle  b.  a sufficient  quantity  of  water  is  introduced 
to  have  the  safety-tube  t immersed  about  half  an  inch  ; and 
in  the  second  and  third,  that  quantity  which  experience  has 
shewn  to  be  necessary  for  ihe  absorption  of  the  gas.  Tbe 
safety-tube  t is  left  open,  but  tbe  capillary  tube  x,  when  made 
use  of  in  the  second  communication,  is  luted  in  such  a man- 
ner that  it  may  be  quickly  opened ; or  if  Welter’s  lobe  be  em- 
ployed, a little  mercury  is  introduced,  to  close  the  lower  bend. 
Tbe  second  neek  of  the  third  bottle,  or  of  the  last  in  the  series, 
when  more  are  employed,  may  be  left  open,  or  slightly  closed 
with  a cork.  The  substances  to  be  operated  on  are  introduced 
into  tin;  receiver  through  the  tubulure,  when  a tubulated  receiver 
is  made  use  of.  and  (for  the  process  which  we  shall  hereafter 
describe)  a stopper  may  be  used  in  place  of  tbe  bottle  with  the 
stop-cock  shewn  as  in  tbe  plate,  and  tbe  joinings  may  be  luted. 
As  soon  as  tbe  substances  in  tbe  retort  begin  to  act  on  each 
other,  the  gas  that  is  liberated  mixes  with  the  common  air  in 
the  retort  and  in  the  bottle  bt  and  pressing  on  the  water  in  the 
descending  limb  of  the  connecting-tube  e,  in  the  second  bottlo 
€,  at  length  makes  its  passage  good  into  c,  and  rising  in  bubbles 
through  the  water  therein,  passes  on,  in  like  manner,  to  the  bot- 
tle d.  Daring  this  transition  tbe  gas  is  absorbed  by  the  water, an 
atfeet  which  is  promoted  by  the  compression  both  of  the  gas 
and  the  water,  also  by  the  minute  division  and  consequent 
increase  of  acting  surfaces  of  gas,  and  by  the  cooling  process 
carried  on  at  the  same  time  by  means  of  the  refrigeratory  ves- 
sels exhibited  in  the  plate,— the  heat  disengaged  from  the  gas 
in  passing  to  the  liquid  state,  being  often  such  as  to  cause  the 
water  to  boil.  But  refrigeratory  vessels  are  not  always  neces- 
sary. If,  by  accident  or  inattention,  the  beat  be  urged  more 
than  necessary,  tbe  gas  will  be  produced  iu  greater  quantity 
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than  the  connecting  tubes  can  pass:  then  water  will  be  forced 
from  the  bottle  b up  the  safety-tube,  till  the  surface  of  the  water 
in  b is  reduced  low  enough  to  admit  common  air.  Thus  the 
safety-tube  prevents  the  apparatus  from  being  broken.  As  tbe 
density  of  the  water  is  increased  by  absorbing  the  gas,  the  pas- 
sage of  which  to  the  next  bottle  is  thereby  rendered  more  diffi- 
cult, it  is  better  to  employ  a greater  number  of  bottles  than  to 
have  the  water  too  high  in  those  made  use  of.  As  soon  as  the 
development  of  the  gas  begins  to  decrease,  the  water  of  tbe 
tube  of  safety  descends.  This  happens  either  towards  the  end 
of  the  operation,  or  when  the  heal  is  imprudently  diminished. 
If  the  apparatus  be  then  perfectly  cooled',  the  air  in  the  first 
bottle  is  condensed  to  such  a degree,  that  the  atmospheric  air 
enters  tbe  tube  of  safety.  But  for  this  tube,  tbe  water  contained 
in  the  second  bottle  would  necessarily  come  over  into  the  first. 
It  would  be  the  same  with  the  third  bottle,  were  not  tho  capil- 
lary tube  of  the  second  communicating  tube  opened,  and  the 
atmospheric  air  admitted.  If  the  communicating  tubebe  with- 
out a capillary  tube,  the  luting  of  the  third  bottle  must  be  in- 
stantly opened,  and  the  bottle  itself  removed.  The  height  of  tho 
water  in  tbe  safety-tube  decreases  also  at  last,  in  consequence 
of  the  second  and  third  holilc  becoming  cooler,  or  when  from 
any  other  cause  the  absorption  of  tbe  gas  is  more  rapid  than 
its  production.  It  also  frequently  happens  in  the  midst  of  the 
operation,  that  the  gas,  instead  of  being  evolved,  is  absorbed  for 
a short  time  by  tho  mass  contained  in  the  retort,  or  that  the 
volume  of  this  mass  is  otherwise  suddenly  diminished,  which, 
in  like  manner,  causes  the  water  in  the  safety  tube  to  fall.  The 
safety-tube,  therefore,  not  only  defends  the  apparatus  from 
breaking,  but  also  prevents  the  fluids  in  tbe  bottles  from  mixing. 
It  serves  moreover,  as  a mean  by  which  wc  may  judge  of  tho 
progress  of  the  operation.  If,  during  the  progress,  a small 
quantity  of  gas,  unabsorbed,  is  observed  to  pass  through  the 
open  neck  of  the  third  bottle,  a fourth  bottle  is  immediately  to 
be  joined  with  the  third,  in  the  same  manner  as  the  third  is 
connected  with  the  second.  But  on  this  occasion  it  should 
be  recollected,  that  the  pressure  is  increased  in  the  first  bottle, 
and  the  safety-tabe  should  be  consulted.  When  the  operation 
is  finished  and  tbe  apparatus  cooled,  the  water  contained  in 
the  bottles  will  be  found  impregnated  with  the  developed  gas, 
and  more  so  in  the  first  bottle  than  in  the  last.  Tbe  liquor  con- 
tained in  the  first  bottle  is  frequently  not  quite  pure,  because 
the  small  quaniity  of  the  body  which  comes  over  in  the  liquid 
form  carries  along  with  it  the  impurities  of  the  distilled  sub- 
stances ; the  other  liquors  are,  however,  perfectly  pure.  If  tho 
weight  of  the  water  poured  into  each  bottle  bas  been  accnratcly 
determined,  it  will  be  easy,  after  the  operation  is  finished,  to 
ascertain  in  the  most  precise  manner,  from  the  increase  of  weight, 
not  only  the  whole  weight  of  the  gas  obtained,  but  also  the  de- 
gree of  concentration  of  the  fluids  in  each  bottle.  By  way  of 
example,  we  will  state  the  result  of  a real  operation. 

Preparation  of  Liquid  Ammonia. — To  obtain  liquid  ammonia, 
formerly  called  volatile  spirit  of  ammonia,  and  more  commonly 
spirit  of  hartshorn,  one  pound  and  a half  of  dry  muriate  of 
ammonia,  (sal  ammoniac,)  and  four  pounds  and  a half  of  quick- 
lime, both  in  fine  powder,  were  employed  in  the  following  man- 
ner : — Half  a pound  of  lime  was  put  at  the  bottom  of  the  retort 
by  itself;  upon  this  was  thrown  a mixture  of  three  and  a half 
pounds  of  lime  and  ono  and  h half  pound  of  sal  ammoniac  : and 
lastly,  the  remaining  half  pound  of  lime  was  put  in.  The  retort 
was  placed  on  a sand  bath,  and  connected  with  an  apparatus  of 
tbe  nature  before  described.  Distillation  was  now  commenced, 
and  continued,  by  a heat  gradually  increased  to  the  ignition  of 
the  retort,  till  the  gas  ceased  to  come  over.  To  immerse  the 
tube  of  safety,  three  ounces  of  dislillcd  water  were  poured  into 
tbe  bottle  6,  half  a pound  into  c.  ami  half  a pound  into  d.  When 
tbe  apparatus  was  opened,  tbe  first  bottle  was  found  to  contain 
4 onnccs  2 drams  40  grains  of  a foul  weak  solution  of  ammo- 
nia ; the  second  bottle,  1|  ounce  2b  grains  of  strong  and  pure 
liquid  ammonia;  and  in  the  third  bottle,  ounces  3 drains 
10  grains,  of  an  equally  puro  but  weaker  solution. 

6«<il«.  water.  Iktnn. 

d 3 ounces  1 ounce  2 drams  40  grains 

b 8 ounces  4 ounces 28  grains 

c 8 ounces  1 ounce  7 dram*  10  grains 
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10  ounces 


7 ounces  2 drapas  24  grains 


loss 
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From  t!«i ■»  it  appears,  that  1}  pound  of  sal  ammoniac  afforded 
7 miners  *2  drams  24  grains  of  pure  ammooiacal  pas,  which, 
dissolved  in  19  ounces  of  water,  formed  26  ounces  2 drams  24 
grains  of  liquid  ammonia,  of  which  the  small  portion  contained 
in  the  first  bottle  being  weak  and  impure,  may  be  rejected  ; that 
contained  in  the  second  bottle  was  very  strong.  rince  two  parts 
water  contained  one  part  of  ammonia ; that  iu  the  third  portion 
was  also  pare,  but  weaker,  the  proportion  of  the  ammonia  to 
the  water  being  about  t :6.  The  residue  left  in  the  retort,  after 
the  foregoing  process,  is  muriate  of  ammonia.  The  rationale 
of  the  process  is  simply  Ibis : sal  ammoniac  is  composed  of 
muriatic  acid,  and  pure  Ammon'  • and  the  chemical  attraction 
of  this  acid  being  greater  for  lime  than  for  ammonia,  it  com- 
bines with  the  lime,  liberating  the  ammonia,  which  assumes  the 
gaseous  form. 

Pure  ammonia — the  base  of  the  gas  produced  in  the  manner 
thAt  has  been  described,  and  which,  dissolved  in  water,  forms 
liquid  ammonia— is  itself  a compound  of  nitrogen  (or  azote), 
and  17  : 64  of  hydrogen  by  weight,  in  100  parts. 

When  the  products  which  come  over  in  distillation  are  partly 
liquid  and  partly  gaseous,  ihc  apparatus  is  arranged  as  in  fig. 
5.  The  beak  of  the  retort  a is  inserted  in  the  tabulated  balloon 
b,  which  communicates  with  the  three-necked  bottler,  by  means 
of  the  connecting  tube  f,  the  descending  ends  of  which  arc  of 
equal  length,  and  enter  only  within  the  necks  of  b and  e.  In 
one  of  the  necks  of  the  bottle  r is  introduced  the  safety-tube  e, 
made  to  dip  only  a little  way  into  the  contained  liquid,  to  shut 
out  the  air  during  the  distillation.  The  third  neck  of  c commu- 
nicates with  a second  bottle  d,  by  another  connecting  tube  <j, 
one  end  of  which  is  made  long  enough  to  descend  almost  io 
the  bottom  of  ibe  bottle  d,  while  the  other  end  ouly  enters  the 
neck  of  c. — When  necessary,  a third  bottle,  or  any  number,  may 
he  joined  to  ihc  series  in  the  same  manner. 

When  the  apparatus  is  thus  arranged,  the  balloon  b is  left 
empty,  water  is  introduced  into  the  first  bottle  r,  high  enough 
to  cover  the  orifice  of  the  safety-tube,  and  also  into  the  second 
and  third  bottles,  but  in  greater  quantity,  to  absorb  the  gas  when 
it  passes  over.  What  parses  in  distillation  in  the  liquid  form, 
collects  in  the  bottom  of  the  balloon ; but  the  gaseous  fluid  car- 
rying with  it  the  common  air  out  of  the  apparatus,  passes  on 
through  the  connecting-tube  /,  into  the  bottle  e,  and  thence 
through  the  lube  g into  the  bottle  d, — the  gas  in  its  passage 
combining  with  the  water  in  r and  d.  When  the  operation  is 
finished,  the  liquid  product  is  found  in  the  balloon,  and  the  gas 
combined  with  the  water  in  the  second  bottle — and  also  in  the 
third,  fourth.  &c.  when  the  process  requires  so  many.  The  bot- 
tle d might  communicate  directly  with  the  balloon,  without  the 
intervention  of  Ihc  bottle  r.)  in  the  same  manner  as  it  now 
communicates  with  e ; but  the  safety-tube  e in  the  latter  is  of 
great  use,  as  it  not  only  serves  to  iuiiicatc  the  progress  of  the 
operation,  but  answers  another  pnpose.  It  is  hardly  possible 
to  prevent  a partial  vacuum  front  being  formed  in  the  retort 
towards  the  close  of  the  distillation,  either  from  accidental 
cooling,  or  from  the  production  of  gas  or  vapour  beginning  to 
slacken,  and  its  consequent  coutraction  in  bulk  by  cooling. 
This  causes  a similar  vacuum  to  be  formed  in  the  balloon,  to 
fdl  which,  a strong  suction  or  absorption  of  the  liquid  from  the 
first  bottle,  (which,  in  the  case  we  allude  to,  would  be  rf,)  would 
take  place  through  the  connecting-tube,  causing  therein  a 
vacuum,  which,  in  like  manner,  would  produce  a similar  effect 
on  the  one  next  to  it,  and  so  through  the  whole  series  of  con- 
nected bottles  ; and  the  different  products,  in  the  different  bot- 
tles. would  thus  come  to  he  mixed.  Rut  this  mischief  is  obvi- 
ated by  the  employment  of  Woulfe’s  intermediate  bottle  c,  wilh 
the  safety-tube  t ; for  the  external  air  pressing  on  the  small 
column  of  water  in  the  safety-tube,  and  displacing  it,  enters 
the  bottle,  and  destroys  the  vacuum. 

This  tube  answers  yet  another  good  end.  If  the  gas  be  liber- 
ated too  quickly  to  be  easily  passed  over  by  the  connecting-  ! 
tubes,  it  then  presses  the  surface  of  the  liquid  contained  in  «•, 
which  finding  a passage  up  through  the  tube  e,  is  thereby  ex- 
pelled, and  a rupture  of  the  apparatus  is  prevented.  This 
waste,  however,  should  be  as  much  as  possible  prevented;  for 
which  purpose  the  upper  end  of  the  safety-tube  may  be  intro- 
duced into  a funnel,  by  being  passed  through  a perforated  cork 
in  the  pipe  tbcrcof. 


WRECK,  the  ruins  of  a ship  which  has  been  stranded,  nr 
dashed  to  pieces  on  a shelf,  ruck,  or  Ico-shore,  by  tempestuous 
weather,  or  by  accident. 

Wreck  is  also  the  name  of  a soft  slippery  marine  plant  that 
grows  on  the  rocks,  having  leaves  somewhat  resembling  those 
of  Ibe  oak.  In  many  places  it  is  used  as  manure,  but  in  othets. 
being  burnt,  the  ashes  make  a kind  of  soda  or  potash,  found 
valuable  in  the  manufacture  of  glass. 

W REN.  Sir  Christopher,  an  eminent  English  philosopher 
and  mathematician,  and  one  of  the  most  learned  and  celebrated 
architects  of  his  age,  was  born  at  Knnyle,  in  Wiltshire,  in  1632. 
In  1660,  he  invented  a method  fur  the  construction  of  solar 
eclipses;  and  in  the  latter  part  of  the  same  year,  hr,  with  ten 
other  gentlemen,  formed  themselves  into  n society,  to  meet 
weekly,  for  the  improvement  of  natural  and  experimental  phi- 
losophy, being  the  foundation  of  the  Royal  Society  ; of  which 
learned  body  he  was  chosen  president  in  1680.  He  died  in 
1723,  at  91  years  of  age. 

WRIGHT,  Edward,  an  English  mathematician,  was  bom  in 
Norfolk  about  the  middle  of  the  16th  century,  and  died  in  1615. 
Ho  was  one  of  those  who  laboured  to  bring  the  logarithmic 
tables  of  Napier  and  Briggs  to  perfection,  and  was  tbc  inventor 
of  that  division  of  the  meridian  on  which  the  mercator's  sailing 
is  founded.  He  was  also  the  author  of  two  works  of  navigation, 
the  one  entitled,  *•  The  Correction  of  certain  Errors  in  Naviga- 
tion/' published  in  164)0  ; and  the  other  entitled  “ The  Haven- 
finding Art,”  of  which  the  date  is  not  mentioned* 

WRING  (To)  a Mast,  is  to  bend  or  strain  it  oot  of  its 
natural  position,  by  setting  the  shrouds  up  too  taught.  This 
phrnso  is  also  applied  to  a capstan,  &c.  when  by  too  great  a 
strain  the  component  parts  of  the  wood  become  deranged,  and 
are  thereby  disanited. 

Wring  Holt*,  are  bolls  used  by  shipwrights  to  bend  and 
secure  the  planks  against  the  timbers,  till  they  arc  properly 
fastened  by  bolts,  spikes,  and  Ircc-nails. 

Wring -S'/are#,  bars  of  wood,  used  with  the  preceding  article. 

WRIT,  is  the  king's  precept  by  which  any  thing  is  com- 
manded touching  a suit  or  action:  ns  the  defendant  or  tenant 
to  be  summoned,  a distress  to  be  taken,  a disseisin  to  be  redress- 
ed, kc.  And  these  writs  are  diversely  divided  ; some,  in  respect 
of  their  order  or  manner  of  granting,  are  termed  original,  and 
some  judicial. 

Writ  of  Inquiry  of  Damaget,  a judicial  writ  that  issues  out 
to  the  sheriff,  upon  a judgment  by  default,  in  action  of  tbc 
case,  covenant,  trespass,  trover,  &c.  commanding  him  to  sum- 
mon  a jury  to  inquire  what  damages  the  plaintiffhas  sustained, 
occasion®  praemissiorura ; and  when  ibis  is  returned  with  tho 
inquisition,  the  rule  for  judgment  is  given  upon  it;  and  if 
nothing  is  said  to  the  contrary,  judgment  is  thereupon  en- 
tered.. 

Writer  of  the  Tallies,  an  officer  of  the  exchequer,  being  clerk 
to  tho  auditor  of  the  receipt,  who  writes  opon  the  tallies  tho 
whole  of  the  letters  opon  the  teller’s  bill. 

Writers  to  the  Signet.  In  the  Scotch  law,  attorneys  or  soli- 
citors who  conduct  causes  before  the  courts  of  Edinburgh.  They 
were  so  called  at  first  from  their  having  the  exclusive  privilege 
of  preparing  papers  requiting  the  king's  signet. 

WRONG  Stamp.  Ily  37  George  III.  c.  130,  any  instrument 
(except  bills  of  exchange,  promissory  notes,  or  other  notes, 
drafts,  or  orders)  liable  to  stamp  dnty,  whereon  shall  be  impress- 
ed any  stamp  of  n different  denomination,  but  of  an  equal  or 
greater  value  than  tho  stamp  required,  may  be  stamped  with 
the  proper  stamp  after  the  execution,  on  payment  of  duty  and 
five  pounds  penalty,  bnt  without  any  allowance  for  the  wrong 
stamp.  Likewise  any  soch  instrument  (except  as  aforesaid) 
being  engrossed  without  having  been  first  stamped,  or  having  a 
stamp  thereon  of  less  value  than  required,  the  same  may  be 
stamped  after  the  execution,  on  payment  of  the  dnty  and  ten 
pounds  penalty  only,  for  each  skin  thereof ; but  in  cate  it  shall 
he  satisfactorily  proved  to  the  commissioners  of  stamps,  that 
the  same  hath  been  so  engrossed  cither  by  accident  or  inadvert- 
ency, or  from  urgent  necessity,  or  unavoidable  circumstances, 
and  without  any  intention  of  fraud,  the  commissioners  are 
authorized  to  stamp  the  saroo  within  sixty  days  after  the  execu- 
tion. to  remit  the  penalty  in  part,  or  wholly,  and  to  indemnify 
persons  so  engrossing  the  same. 
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X j or  X,  the  twenty-second  letter  or  oor  alphabet.  In 
numerals  it  expresses  10,  whence  in  old  Roman  manuscripts  it 
is  used  for  denarius  ; and,  as  such,  seems  to  be  roadu  of  (wo 
V's  placed  one  over  the  other.  When  a dash  is  added  over  it, 
thus  X.  it  signifies  ten  thousand. 

XEBEC,  a smalt  tbree-masted  vessel,  navigated  in  the  Medi- 
terranean sea,  and  distinguished  from  other  European  vessels 
by  the  great  projection  of  the  prow  and  stern  beyond  (lie  cat- 
water  and  stern-post  respectively.  The  sails  are  in  general 
similar  to  those  of  (he  polacre.  but  the  hull  is  different.  Being 
generally  equipped  ns  a corsair.it  is  constructed  with  a narrow 
floor,  to  be  more  swift  in  pursuit  of  the  enemy  ; and  of  a great 
breadth,  to  enable  her  to  carry  a considerable  force  of  sail  for 
this  purpose,  without  danger  of  overturning.  As  these  vessels 
arc  usually  very  low  built,  their  decks  are  formed  with  a great 
convexity  from  the  middle  of  their  breadth  towards  their  sides, 
in  order  to  carry  off  the  water  which  falls  aboard  more  readily 
by  their  scuppers.  But  as  this  convexity  would  render  itdifiicult 
to  walk  ihcrcon  at  sea,  particularly  when  the  vessel  rocks  by 
ihc  agitation  of  the  waves,  there  is  a platform  of  grating  extend- 
ing along  the  deck  from  the  sides  of  the  vessel  towards  the 
middle,  whereon  the  crew  may  walk  dry-footed  whilst  the  water 
is  coovcycd  through  the  grating  to  the  scuppers.  When  a 
xebec  is  equipped  for  war,  she  is  occasionally  navigated  in 
three  different  methods,  according  to  the  force  or  direction  of 
the  wind.  Thus,  when  the  wind  is  fair,  and  nearly  astern,  it  is 
usual  to  extend  square  sails  upon  the  main-mast,  and  indeed, 
frequently  on  the  fore-mast;  and  as  those  sails  are  rarely  used 
in  a scant  wind,  they  are  of  an  extraordinary  breadth.  When 
the  wind  is  unfavourable  to  the  course,  and  yet  continues 
moderate,  the  square  yards  and  sails  arc  removed  from  the 
masts,  and  laid  by  in  order  to  make  way  for  the  large  lateen 
yards  and  sails,  which  soon  after  assume  their  place;  but  if  the 
foul  wind  increases  to  a storm,  these  latter  are  also  lowered 
down  and  displaced,  and  small  lateen  yards,  with  propor- 
tionable sails,  are  extended  on  all  the  masts.  The  xchecs, 
armed  as  vessels  of  war  by  the  Algerines,  mount  from  10  to  9i 
cannon,  and  carry  from  300  to  450  men,  two-thirds  of  whom 
are  commonly  soldiers.  The  method  of  working  these  vessels 


is  so  exceedingly  complicated  and  difficult,  that  the  labour  is 
considerable. 

XIPHIAS,  the  Sword  Fish,  in  Natural  History,  a genus  of 
fishes,  of  the  order  apodes.  There  are  three  species  : The  com- 
mon sword-fish,  of  the  length  of  twenty  feet,  which  is  particularly 
distinguished  by  its  upper  jaw  being  stretched  to  a considerable 
distance  beyond  the  lower,  flat  above  and  beneath,  but  edges 
at  the  sides,  and  of  a bony  substance,  covered  by  a strong 
epidermis.  It  is  a fish  extremely  rapacious,  and  finds  in  ibe 
above  instrument  a weapon  of  attack  and  destruction,  able  to 
procure  it  the  most  ample  supplies.  It  first  transfixes  its 
prey  with  this  snout,  and  then  devours  it.  It  is  found  in  the 
Mediterranean,  chiefly  about  Sicily,  and  is  used  as  food 
by  the  Sicilians,  who  preserve  it  for  a long  time  by  salting  it  in 
small  pieces. — The  broad-Gnned  sword-fish,  is  found  in  the 
northern  Atlantic  and  Indian  seas,  and  is  considered  as  ono  of 
the  most  fatal  enemies  of  the  whale  tribe.  Its  strength  is  so 
great,  that  it  is  said  to  have  pierced  with  its  snout,  or  sword,  the 
plank  of  an  East  Indiaman  ; and  a plank  and  snout,  in  atlcHta- 
lion  of  this  circumstance,  the  latter  closely  driven  into  the 
former,  are  to  be  seen  in  the  British  Museum,  having  been 
communicated  to  Sir  Joseph  Banks  by  an  East  India  captain 
of  honour  and  veracity.  When  young,  this  fish  is  used  for 
food.  — The  European  sword-fish,  is  known  by  having  its 
upper  jaw  lengthened  into  a hard  and  sword-shaped  blade; 
and  its  dorsal  fin  long,  and  lowest  in  the  middle.  These 
fish  arc  of  steel-blue  colour,  and  measure  from  fifteen  to 
twenty  feet  in  length.  They  are  found  in  most  of  the  European 
seas.  By  the  ancient  Romans,  sword-fish  were  highly  esteemed 
as  food  ; and  were  killed  with  harpoons  hy  persons  stationed  in 
boats  for  that  purpose.  They  were  not  only  eaten  fresh,  hut 
cut  into  pieces  and  salted.  In  several  places  near  the  Medi- 
terranean, the  fins  are  salted,  and  sold  under  the  name  of  caUo. 

Xifhias,  in  Astronomy,  the  Dorado,  or  Sword  Fith . See 
Constellation. 

Xifhias  is  also  a term  used  to  express  a fiery  meteor,  ftial 
is  said  to  appear  in  the  form  of  a sword  : and  which  is  some- 
times called  Aamtiat,  from  its  resemblance  to  a serpent  thus 
denominated  in  Calabria  and  Italy,  where  it  is  well  known. 


Y. 
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1 $ the  twenty-third  letter  of  our  alphabet  Y is  a numeral, 
signifying  150,  or,  according  to  Baronins,  169;  and  with  a dash 
at  top.  as  Y,  it  signifies  150,000. 

YACHT,  a vessel  of  state,  usually  employed  to  convey 
rinces,  ambassadors,  or  other  great  personages,  from  one 
ingdom  to  another.  As  the  principal  design  of  a yacht  is  to 
accommodate  the  passengers,  it  is  usually  fitted  with  a variety 
of  convenient  apartments,  with  suitable  furniture.  The  royal 
yachts  are  commonly  rigged  as  ketches,  except  the  principal 
one,  which  is  equipped  as  a ship.  They  arc  commanded  by 
post-captains  of  the  navy.  Tho  smaller  yachts,  which  are 
rigged  as  stoops,  are  destined  for  the  use  of  the  commissioners 
of  the  navy,  &c.  Private  pleasure  boats,  when  sufficiently 
large  for  a sea  voyage,  are  also  termed  yachts. 

YANOL1TE.  Axinite. 

YARD,  a long  piece  of  timber  suspended  upon  the  masts  of 
a vessel,  to  extend  the  sail  to  the  wind.  They  arc  either  square, 
Jateeo,  or  lug-sail;  the  first  arc  suspended  across  the  mast  at 
right  angles,  and  the  two  latter  obliquely.  The  square  yatds 
are  of  a cylindrical  form,  tapering  from  the  middle,  which  is 


called  the  slings,  towards  the  extremities,  which  are  termed 
the  yard-arms,  and  the  distance  between  the  slings  and  the 
yard-arms  on  each  side,  is  by  the  artificers  divided  into  quar- 
ters, which  are  distinguished  into  the  first,  second,  and  third 
quarters,  and  yard-arms.  The  middle  quarters  are  formed  into 
eight  squares,  and  each  of  the  end  parts  is  figured  like  the 
fruslrum  of  n cone.  All  the  yards  of  a ship  are  square,  except 
that  of  the  mizzen.  The  proportions  for  the  length  of  yards, 
according  to  the  different  classes  of  ships  in  the  British  navy, 
are  as  follow : — 
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To  apply  this  rule  to  practice,  suppose  the  gun  deck  141  feet ; 
the  proportion  for  this  length  is,  as  lOriO  to  575,  so  is  144  to  83. 
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Cross-jack  and  sprit-sail  yards  equal  to  the  fore-top  sail-yard. 
Sprit-sail  top-sail  yard  equal  to  the  forc-lop-gallant  yard-  The 
diameters  of  the  yards  are  in  the  following  proportions  to  their 
length : — The  main  and  fore  yards,  fire-sevenths  of  an  inch  to  a 
yard.  The  top-sail  cross  jack  and  sprit-sail  yaids,  nine-four- 
teenths of  an  inch  to  one  yard.  The  top  gallant,  mizzen-top- 
sail,  and  sprit-sail  top-sail  yards,  eight-thirteenths  of  an  inch  to 
one  yard.  The  mizzen-yard,  five-ninths  of  an  inch  to  one  yard. 
All  studding-sails,  booms,  and  yards,  half  an  inch  to  one  yard 
in  lengib.  The  large  lateen  yards  are  usually  composed  of 
several  pieces  fastened  together  by  wooldings,  which  also  serve 
as  steps,  whereby  the  sailors  climb  to  the  peek  or  upper  extre- 
mity, in  order  to  furl  or  cast  loose  the  sail.  The  mizxcn  yard 
of  a ship,  the  main  yard  of  a bilandcr,  and  the  yards  of  a lug- 
ger, though  they  are  not,  strictly  speaking,  lateen  sails,  arc 
nevertheless  hong  obliquely  on  the  mast,  and  the  slings  are 
nearer  the  fore  end  than  the  aftmost  end  or  peek. 

Yard  Tackles,  strong  tackles  suspended  from  the  main  and 
fore-yards  of  a ship  of  war,  6to.  whereby,  with  the  assistance 
of  the  stay -tackles,  the  boats  and  other  weighty  matters  arc 
hoisted  in  and  out. 

To  Brace  the  Yards,  to  traverse  them  about  the  masts  so  as 
to  form  greater  or  lesser  angles  with  the  ship’s  length.  Sc« 
the  article  Brack. 

Yard  Arm,  is  that  half  of  the  yard  that  is  on  cither  side  of 
the  mast,  when  it  lies  athwart  the  ship. 

Yard-Arm  and  Yard-Arm,  n phrase  applied  to  two  ships, 
when  they  arc  so  near,  that  their  yard-arms  nearly  touch  each 
other. 

Yard. Arm  Pieces , pieces  of  timber  kept  in  readiness  to 
repair  the  yard-arms  in  the  event  of  tbeir  being  carried  away 
or  broken. 

Yards,  also  denote  places  belonging  to  the  navy,  where  the 
ships  of  war,  &e.  are  laid  up  in  harbour.  There  arc  belonging 
to  his  majesty’s  navy,  six  great  yards,  viz.  Chatham,  Deptford. 
Woolwich,  Portsmouth,  Sheerness.  and  Plymouth  ; these  yards 
are  fitted  with  several  docks,  wharfs,  launches,  and  graving 
places,  for  the  building,  repairing, and  cleaning  of  his  majesty's 
ships;  and  therein  arc  lodged  great  quantities  of  timber,  masts, 
planks, anchors,  and  other  materials:  there  are  also  convenient 
•tore-houses  in  each  yard,  in  which  are  laid  up  vast  quantities 
of  cables,  rigging,  sails,  blocks,  nnd  all  other  sorts  of  stores, 
needful  for  tbe  royal  navy. 

Yard,  an  English  measure  of  length,  and  used  also  by  several 
other  European  nations.  The  English  yard  contains  3 feet, 
and  is  equal 

to  4-5ths  of  the  English  ell, 
to  7-9ths  of  the  Paris  ell, 
to  4-3ds  of  the  Flemish  ell. 
to  &G-6ibs  of  the  Spanish  vasn  or  yard. 

YARN,  wool  or  flax  spun  into  thread,  of  which  cloth  is 
made  ; or,  in  a nautical  sense,  it  signifies  one  of  the  threads  of 
which  ropes  are  composed.  Tbe  thread,  or  twisted  line  of 
hemp,  is  the  first  and  principal  part  of  a rope.  A number  of 
these  are  twisted  together  to  form  a strand,  in  proportion  to  the 
size  of  the  rope  whereof  the  strand  makes  a part.  Three 
strands  are  then  twisted  into  one  another,  which  completes  the 
process  of  ordinary  rope-making.  But  cables,  hawsers,  and 
other  ground  tackling,  are  composed  of  three  strands,  each  of 
which  is  formed  by  three  lesser  ones.  Set  Cable. 


Yarn  is  ordered  after  tbe  following  manner:  After  it  has  been 
spun  upon  spindles,  spools,  or  the  like,  they  wind  it  upon  reels 
which  are  hardly  two  feet  in  length,  and  have  but  two  contrary 
cross  bars,  being  the  best  and  the  least  liable  to  ravelling.  In 
reeling  ot  yarn,  the  better  to  keep  it  from  fine  ravelling,  you 
mast,  as  it  is  reeled,  with  a by-band  of  big  twist,  divide  the 
slipping  or  skein  into  several  leys,  allowing  to  every  ley  eighty 
threads,  and  twenty  leys  to  every  slipping,  if  the  yarn  is  very 
One,  otherw  ise  less  of  both  kinds.  The  yarn  being  spun,  reeled, 
and  in  tbe  slipping,  tbe  next  thing  is  to  seour  it.  In  order  to 
fetch  out  the  spots,  it  should  be  laid  in  lukewarm  water  for 
three  or  four  days,  each  day  shifting  it  once,  wringing  it,  out  and 
laying  it  out  in  nnotber  water  of  the  same  nature;  then  carry  it 
to  a well  or  brook,  and  rinse  it  till  nothing  comes  from  it  bat 
pure  clear  water  ; that  done,  take  a bucking-tub,  and  cover  tbe 
bottom  thereof  with  very  fine  ashen  asbes ; and  then  having 
opened  and  spread  tbe  slippings,  covering  them  with  ashes  as 
before,  and  thus  laying  one  upon  another  till  all  the  yarn  be  put 
in,  afterwards  cover  the  uppermost  yarn  with  a bucking-cloth, 
and  in  proportion  to  tbe  bigness  of  the  tab  lay  therein  a peck 
or  two  more  of  ashes:  Ibis  done,  pour  upon  the  uppermost 
cloth  a great  deal  of  warm  water  till  the  tub  can  receive  no 
more,  and  let  it  stand  so  all  night.  Next  morning  you  arc  to 
set  a kettle  of  clean  water  on  the  fire,  and  when  it  is  warm 
pull  out  the  spiggot  of  the  bucking-tub,  to  let  the  water  runout 
of  it  into  another  clean  vessel.  As  the  bucking-tub  wastes,  fill 
it  up  again  with  the  warm  water  on  the  tire  ; and  as  the  water 
on  the  fire  wastes,  so  likewise  Oil  that  up  with  the  ley  that 
comes  from  the  hucking-tub,  ever  observing  to  make  the  ley 
hotter  nnd  hotter  till  it  boils;  then  yon  mast,  as  before,  ply  it 
with  the  bulling  ley,  at  least  four  hoars  together,  which  is  called 
the  driving  of  a brcck  of  yarn.  Of  yarn  thus  prepared,  are 
made  the  sails,  cloths,  &c.  used  in  vessels. 

YaR s-Miil.  This  machine  may  be  worked  by  water,  or  as  a 
horse-mill,  or  in  any  other  way,  and  is  made  and  used  in  the 
following  manner.  There  is  a cylinder  marked  A,  plate  Watch, 
kc.  fig.  I,  three  feet  diameter,  and  ten  inches  broad,  made  of  dry 
wood  or  metal,  turned  true,  and  covered  on  its  circumference 
with  a smooth  leather,  upon  which  are  placed  the  rollers  marked 
D,  covered  with  leather,  and  supported  in  their  situations  by 
the  slits  in  tbe  covered  piece  of  wood  marked  K,  in  which  the 
iron  axes  of  tbe  rollers  turn,  but  suffers  them  to  press  on  the 
wheel  marked  A.  There  must  be  another  piece  similar  to  the 
above,  to  support  the  other  end  of  the  rollers.  These  rollers 
are  of  different  weights.  Tbe  upper  roller  marked  D I is  two 
stone,  the  rest  decreasing  to  the  last,  which  is  only  two  pounds 
weight  and  one  half.  There  is  an  iron  fluted  roller  marked  F, 
furnished  with  a toothed  wheel  at  each  end,  and  a wood  one, 
marked  O,  covered  with  cloth,  and  over  it  a smooth  leather. 
There  is  an  assisting  roller,  maiked  H,  of  fluted  iron.  These 
rollers  arc  supported  by  their  axes  turning  in  the  slit,  marked 
2,  of  the  piece  of  wood,  marked  M,  fig.  3,  which  is  here  separa- 
ted from  the  end  of  the  frame  marked  S,  to  ahew  tbe  rollers 
and  wheel-work.  The  rollers  marked  G and  F are  squeezed 
together  by  means  of  the  lever  marked  p,  and  its  weight  marked 
tt*.  fig.  3.  The  roller  marked  H is  pressed  to  tbe  mark  G.  by 
its  axis  acting  upon  the  inclined  plane  marked  x,  fig.  3.  There 
is  a rubbing  roller  covered  with  woollen  cloth,  and  on  its  axis 
is  a small  wheel  marked  I,  driven  by  the  wheel  marked  S.  This 
roller  rests  upon  tho  roller  marked  G,  and  by  its  motion  pre- 
vents  any  dirt  or  fibres  from  adhering  to  it.  There  is  a cloth, 
marked  N,  revolving  over  two  rollers  marked  O,  O,  which  has 
motion  given  it  from  the  wheel  marked  C,  by  means  of  another 
wheel  marked  P,  This  cloth  moves  at  the  same  rate  as  tbe 
surface  of  the  wheel  marked  A.  There  is  a supporter  marked 
Y,  of  the  axis  of  tbe  wheel  marked  O,  P,  but  is  removed,  in 
order  to  shew  them;  it  is  fixed  by  its  tenons  in  the  mortises, 
marked  Z.Z.  Tbe  roller  marked  Bis  kept  in  action  by  its 
endeavour  to  slip  down  the  inclined  plane  at  the  top  of  the 
piece  marked  Y,  thereby  pressing  against  lire  revolving  cylin- 
der ; and  another  piece  similar  to  this,  must  be  understood  to 
support  (ho  other  cud  of  the  roller's  axis.  By  the  side  of  this 
revolving  cloth  is  a table  placed, of  the  same  length  and  breadth 
as  the  cloth  is,  to  which  belong  two  smooth  cloths  or  leathers, 
of  the  same  size  as  the  table.  The  machine  being  thus  prepared, 
tho  attendant  or  workman  must  lake  a quantity  of  hemp,  tow 
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flsx,  or  wool,  more  or  less,  according  to  the  fineness  of  the 
thread  to  be  mode,  and  lay  or  spread  it  evenly  upon  one  of  the 
smooth  cloths  on  the  tabic,  then  place  it  on  the  revolving* wheel 
marked  S,  motion  being  communicated  to  the  roller  marked  T, 
by  wheel-work  as  usual,  from  a water,  horse,  or  other  kind  of 
mill,  which  wbceI*work  is  communicated  to  the  wheel  marked 
Q,  on  whose  asis  is  a nul,  which  tarns  the  wheel  marked  C ; 
uud  thereby  the  cylinder  marked  A moves,  and  with  it  nil  the 
rollers ; by  which  motion  the  hemp,  tow,  flax,  or  wool  is  drawn 
forward.  The  cloth  turns  down,  hut  the  hemp,  low.  lias,  or 
wool,  go  upoo  the  cylinder  marked  A,  under  the  roller  marked 
11,  and  so  forward  under  the  rollers  marked  I).  then  falls  in 
between  the  rollers  marked  G,  F,  turns  under  the  roller  marked 
G,  and  over  the  roller  marked  II,  which,  as  it  gives  the  tollers 
hold  of  the  lamp,  tow,  flax,  01  wool,  in  two  places,  enables 
them  to  draw  forward  the  long  fibres  thereof,  thoi’gh  many  of 
them  are  to  draw  from  nnder  the  marks  4 or  5 of  the  pressing- 
rollers  marked  D,  it  then  falls  into  a canister  marked  it,  and 
at  by  the  wheel-work  the  rollers  marked  P.  G,  II.  move  three 
times  faster  than  the  cloth  and  cylinder,  the  sliver  mint  he 
three  times  longer  than  when  presented,  lly  the  time  this  is 
drawing,  the  other  cloth  is  filled  with  hemp,  tow,  flax,  or  wool, 
as  before,  and  laid  upon  the  revolving  roller,  laying  the  hemp, 
tow,  flax,  or  wool,  over  the  end  of  the  other  which  goes  forward 
as  before,  and  thus  a continued  sliver  is  produced  as  long  as 
the  machine  continues  its  motion.  But  in  order  that  this  sliver 
may  come  out  of  the  canister  marked  R,  without  entanglement, 
it  must  pass  through  an  instrument  marked  6,  fig.  3,  placed 
over  the  rollers  marked  F,  G,  its  open  side  marked  T,  to  the 
cylinder  at  mark  4,  supported  by  its  ends  marked  V.  V,  in  the 
slit  marked  W,  of  the  before  described  pieces  marked  K.  The 
aperture  X is  so  small  as  to  press  ihe  fibres  close  to  each  other 
in  llitir  passage  through  it  previous  to  their  passing  the  rollers, 
by  which  means  tbry  remain  pressed  side  by  side  in  the  slivrr, 
and  will  not  entangle.  These  thick  slivers  are  drawn  smaller 
l»y  a similar  process,  and  in  the  same  manner  are  used  for 
cottons:  but  the  machines  for  drawing  are  all  of  the  same 
structure  as  the  above,  except  that  they  have  no  revolving 
cloth.  The  sliver  is  applied  to  tbo  cy  linder  under  the  roller 
marked  B,  which  draws  it  forward  under  all  the  rollers  as  before 
described,  drawing  it  out,  or  lengthening  it,  every  fresh  ma 
chine  through  which  it  presses,  till  it  he  small  enough  for  the 
•pinning  machine.  It  roust  be  remarked,  that  the  cylinders  are 
made  less  in  diameter,  according  to  the  different  smallnc**  of 
the  sliver  intended  to  he  drawn  upon  them  at  the  first;  whilst 
the  sliver  is  at  its  greatest  thickness,  the  cylinder  is  required 
to  be  three  feet  diameter  a*  above  described,  the  next  rather 
less,  and  so  on  to  the  last,  which  is  only  two  feet.  The  aperture 
of  the  bottom  of  Ihe  contractor  belonging  to  each  machine  is 
also  made  one-third  part  smaller  than  another  in  succession, 
from  the  greatest  to  the  smallest  cylinder;  as  also  the  drawing 
rollers  marked  F.  G,  H,  arc  furthest  from  the  pressing  roller 
marked  D,  in  the  longest  cylinder,  and  nearest  at  the  smaller 
cylinder.  At  the  largest  cylinder  Ihe  distance  is  about  nine 
inches,  and  Ihe  smallest  about  tour  inches ; hut  their  distance 
cannot  in  all  cases  be  fixed,  as  it  depends  on  the  different 
lengths  of  the  slivers  of  the  hemp,  tow,  flax,  or  wool  ; long  ones 
requiring  the  distances  mentioned,  and  short  ones  requiring  the 
distances  much  shorter  than  is  here  specified. 

The  following  several  letters  or  marks  are  in  the  machine 
figured  2.  The  spinning  machine,  as  to  its  drawing  principle, 
is  the  same  as  the  drawing  machine.  The  slivers  are  presented 
to  it  in  canisters  marked  A,  and  drawn  over  a cylinder  marked 
B covered  with  rollers  marked  1).  The  fibres  which  are  to 
form  the  thread  are  drawn  from  the  cylinder  by  (tie  rollers 
marked  C,  the  under  roller  of  which  is  made  of  fluted  iron,  the 
other  of  wood,  covered  with  leather;  they  move  six  or  eight 
times  faster  than  the  cylinder  marked  B are  enabled  to  draw 
the  hemp,  tow,  flax,  or  wool,  forward  from  under  the  pressing- 
rollers  marked  D,  by  being  squeezed  together  with  the  weights 
and  crooks  marked  a.  a,  locked  to  the  small  part  of  the  rollers 
marked  C.  There  is  a belt  of  smooth  cloth  marked  E.  moving 
on  two  rollers,  which  are  turned  by  the  wheel  marked  F,  on  the 
axis  of  the  fluted  roller ; at  the  opposite  end  of  which,  as  at 
the  mark  G,  is  a nut,  which  turns  the  wheel  marked  H,  on 
whose  axis  is  another  nut,  turning  the  wheel  marked  1,  and 
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thereby  the  cylinder  marked  B,  with  all  its  rollers.  These 
rollers  move  in  curved  pieces  of  wooden  metal,  marked  K, 
which,  to  prevent  confusion,  are  not  represented  in  their  places; 
they  have  slits  iu  them  in  which  the  rollers'  axes  are  guided, 
but  so  deep  as  at  all  times  to  suffer  the  rollers  to  press  upon  the 
cylinder.  These  rollers  are  covered  with  cloth  and  leather. 
The  top  roller  is  about  ten  pounds  weight,  decreasing  to  the 
sixth  roller,  which  is  only  about  one  pound  weight:  the  yarn  is 
turned  by  Ihe  spindles  marked  L.  and  rubbed  over  the  wet  cloth 
belt  if  spinning  linen  yarn,  hut  if  spinning  worsted  yarn  the 
belt  must  he  removed,  that  it  may  not  touch  it  as  it  passes  to  the 
spool,  which  it  coils  round  as  fast  as  the  rollers  let  it  out.  The 
spindles  marked  C arc  turned  by  a bolt  from  the  wheel  marked 
M,  which  derives  its  motion  from  the  mill,  and  by  a wheel  on 
its  axis  communicates  it  to  the  roller  under  the  mark  C by  the 
w heel  marked  F,  and  so  to  the  rest,  ns  above  described.  The 
hemp,  tow,  flax,  or  wool,  is  twined  in  the  same  manner  as  cotton 
is  by  mills. 

YAW,  the  movement  by  which  a ship  deviates  from  the  line 
of  her  coarse  towards  the  right  or  left  in  steering. 

YAWL,  a boat  usually  rowed  with  four  or  six  oars.  See  the 
article  Boat. 

YEAR,  in  Astronomy  and  Chronology,  the  portion  of  lime 
occupied  by  the  sun  in  passing  over  the  twelve  signs  of  the 
zodiac,  and  in  which  is  comprehended  the  several  changes  of 
the  seasons.  The  mean  solar  year,  according  to  the  observa- 
tions of  the  best  modern  astronomers,  contains  3G5  days,  5 hours, 
48  minutes,  48  seconds ; the  quantity  assumed  hy  the  authors 
of  the  Gregorian  calendar,  is  3 65  days,  6 hours,  49  minutes  ; but 
in  (he  civil  or  popular  account  the  year  contains  365  days, 
G hours,  or  rather  3G5  days  for  three  years  in  succession,  and 
every  fourth  year  3C0  days.  See  Bissextile. 

The  vicissitude  of  seasons  seems  to  have  given  occasion  to 
the  first  institution  of  the  year.  Man,  naturally  curious  to 
know  the  cause  of  their  diversity,  soon  conjectured  that  it 
depended  upon  the  motion  of  the  sun,  and  therefore  gave  the 
name  year  to  the  space  of  time  in  which  that  luminary  scented 
to  perform  his  whole  course,  by  returning  again  to  the  same 
point  of  its  ot bit.  According  to  the  accuracy  of  their  observa- 
tions, the  year  of  some  nations  was  more  perfect  than  that  of 
other*,  but  none  of  them  quite  exact,  nor  whose  parts  did  not 
shin  wi:b  regard  lo  the  parts  of  the  sun's  course. 

According  to  Herodotus,  it  was  the  Egyptians  who  first  formed 
tl>c  year,  making  it  to  consist  of  300  days,  which  they  subdi- 
vided into  12  mouths,  of  30  days  each.  Mercury  Trismegistus 
added  five  days  more  to  the  account;  and  which  form  of  the 
year,  Thales  is  said  to  have  instituted  amongst  the  Greeks; 
and  hence,  with  successive  improvements,  it  has  been  banded 
down  to  the  moderns. 

The  Solar  Ymh,  is  either  astronomical  or  civil. 

The  Asti nnomicol  Solar  Year,  is  that  which  is  precisely 
determined  !*y  astronomical  observations,  and  it  of  two  kinds, 
tropical , and  sidereal  or  astral. 

tropical  or  Salat  al  Yeah,  is  the  lime  which  the  sun,  or 
rather  the  earth,  employs  in  passing  through  the  12  signs  of  the 
zodiac,  and  which,  as  stated  above,  contains  3G6  days,  5 hours, 
48  minutes,  48  seconds,  which  is  Ihe  only  natural  year,  because 
it  always  keeps  the  same  seasons  in  the  same  months. 

Sidereal  Year,  or  Astral  Year,  is  the  space  of  lime  the  sun 
takes  in  passing  from  any  fixed  star,  till  his  return  to  it  again. 
This  consists  of  365  days.  6 hours,  9 minutes,  1 1 seconds,  being 
20  minutes.  2J  seconds  longer  than  the  true  solar  year. 

Anomalistic  Year,  is  the  interval  which  is  occupied  hy  the 
sun  in  pasting  from  apogee  to  apogee,  or  from  perigee  to  peri- 
gee : it  is  greater  than  the  sidereal  year  by  the  time  required 
to  describe  the  annual  progression  of  the  apogee.  The  length 
of  the  anomalistic  year  is  385  days,  6 hours,  14  minutes, 
1 second. 

Lunar  Year,  is  the  spare  of  12  lunar  months.  Hence,  from 
the  two  kinds  of  synodical  lunar  months,  there  arise  two  kinds 
of  lunar  years  : the  one  astronomical,  the  other  civil. 

Lunar  Astronomical  Year,  consists  of  12  lunar  synodical 
months;  and  therefore  contains  354  day*.  8 hours  48  minutes, 
38  seconds,  and  is  therefore  10  days,  21  hours,  0 minutes,  10 
seconds,  shorter  Ilian  the  solar  y ear.  A difference  whicb  is  the 
fouudalion  of  the  cpact, 

12  O 


1002 


YEA 


DICTIONARY  OP  MECHANICAL  SCIENCE, 


YEA 


Lunar  Civil  Yeah,  if  either  the  common  or  embolismie. 

The  Com wm  Lunar  Year,  consists  of  12  lunar  civil  month*  ; 
and  therefore  contains  354  days.  And 

The  Embolismie,  or  Intercalary  Lunar  Year,  consists  of 
13  lunar  civil  months,  ami  therefore  contains  384  days. 

Thus  far  we  have  considered  years  and  months  with  regard 
to  astronomical  principles,  upon  which  the  division  is  founded, 
liy  this,  the  various  forms  of  civil  years  that  have  formerly 
obtained,  or  that  do  still  obtain,  in  divers  nations,  are  to  be 
examined. 

Chit  Year,  is  that  form  of  the  year  which  every  nation  has 
contrived  or  adopted  for  computing  their  time  by.  Or  the  civil 
is  the  tropical  year,  considered  as  only  consisting  of  a certain 
number  of  whole  days ; the  odd  hours  and  minutes  being  set 
aside,  to  render  the  computation  of  time,  in  the  common  occa- 
sions of  life,  more  easy.  As  the  tropical  year  is  365  days, 
6 hours,  49  minutes,  or  almost  365  day  s.  G hours,  which  is  365 
days  and  a quarter;  therefore,  if  the  civil  year  be  made  365 
days,  every  fourth  year  it  must  be  306  dais,  to  keep  nearly  to 
the  course  of  the  sun.  And  hence  the  civil  year  is  either  com- 
mon or  bissextile. 

Common  Civil  Year,  is  that  consisting  of  366  days  ; having 
seven  months  of  31  days  each,  four  of  30  days,  and  one  of 
28  days;  as  indicated  by  the  following  well-known  memorial 
verse 

Thirty  days  hath  September, 

April,  June,  and  November; 

February  twenty-eight  alone, 

And  all  the  rest  have  thirty-one. 

Bistcxiile.  or  Leap  Year,  contains  366  days,  baring  one  day 
eitraordinary,  called  the  intercalary,  or  bissextile  day,  and 
takes  place  every  foarlh  year.  This  additional  day  to  every 
fourth  year  was  first  introduced  by  Julius  Cesar,  who,  to  make 
the  civil  years  keep  pace  with  the  tropical  ones,  contrived  that 
the  six  hours  which  the  latter  exceeded  the  former  should 
make  one  day  in  four  years,  and  be  added  between  the  24th 
and  23d  of  February,  which  was  their  6tb  of  the  calends  of 
March;  and  as  they  then  counted  this  day  twice  over,  or  had 
bis  sexto  eafendas,  hence  the  year  itself  came  to  be  called  bit 
texlut,  and  t.  if  smile.  However,  among  us,  the  intercalary  day 
is  not  ini  reduced  by  counting  the  23d  of  February  twice  over, 
but  by  adding  a day  at  the  end  of  that  month,  which  therefore 
in  that  year  contains  29  days.  A farther  reformation  was  made 
in  the  civil  year  by  pope  Gregory. 

The  civil  or  legal  year,  in  England,  formerly  commenced  on 
the  day  of  the  Annunciation,  or  25tb  of  March;  though  the 
historical  year  began  on  the  day  of  the  circumcision,  or  1st  of 
January;  on  which  day  the  German  and  Italian  year  also 
begins.  The  part  of  the  year  between  these  two  terms  was 
usually  expressed  both  ways;  as  1745  6,  or  174$.  But  by  the 
ant  for  altering  the  style,  the  civil  year  now  commences  with 
the  1st  of  January. 

Ancient  Homan  Year.  This  was  the  lunar  year,  which,  as 
first  settled  by  Romulus,  contained  only  ten  mouths,  of  unequal 
numbers  of  days,  in  the  following  order,  ri*. ; — March  31; 
April  30 ; May  31 ; Juno  30 ; Quinlilis  31  ; Sextilis  30 ; Septem- 
ber 30;  October  31;  November  30;  December  30;  in  all  304 
days  ; which  came  short  of  the  true  lunar  year  by  50  days,  and 
of  the  solar  by  61  days.  Hence,  the  beginning  of  Romulus's 
year  was  vague,  and  unfixed  to  any  precise  season  ; to  remove 
which  inconvenience,  that  prince  ordered  so  many  days  to  be 
added  yearly  as  would  make  the  stale  of  the  heavens  correspond 
lo  the  first  month,  wilhont  calling  them  by  the  name  of  any 
month.  Numa  Pompilius  corrected  this  irregular  constitution 
of  the  year,  composing  two  new  months,  January  and  February, 
of  the  days  that  were  to  be  added  to  the  former  year.  Thus 
N uuia's  year  coosisted  of  12  months,  of  different  days,  as 
follow,  r ix. : — 

January  29,  - - February  28;  - - March  31  ; 

April  29;  - - May  31 ; - - June  29; 

QuiotilisSI;  - - Sextilis  29;  - - September  *29; 

October  31 ; - - November  29;  - - December  29; 

ia  all  355  days;  therefore  exceeding  the  quantity  of  a lunar 
civil  year  by  one  day  : that  of  a lunar  astronomical  year  by 
15  hours,  11  minutes,  22 seconds;  but  tailing  short  of  the  com 


non  solar  year  by  10  days,  ao  that  its  beginning  was  still 
vague  and  unfixed.  Numa,  however,  desiring  lo  have  it  b«  gin 
at  the  winter  solstice,  ordered  22  days  to  be  intercalated  in 
February  every  second  year,  23  every  fourth.  22  every  sixth, 
and  23  every  eighth  year.  But  this  rule  failing  to  keep  matters 
even,  recourse  was  had  to  a new  way  of  intercalating;  and 
instead  of  23  days  every  eighth  year,  only  15  were  to  be  added. 
The  care  of  tne  whole  was  committed  to  the  pontifex  maximus ; 
who,  however,  neglecting  the  trust,  let  things  run  to  great  con- 
fusion. And  thus  the  Roman  year  stood  till  Julius  Carsar 
reformed  it. 

The  ,4itrimf  Egyptian  Ymr,  exiled  also  the  y ear  of  Nabonas- 
sar  on  account  of  tne  epoch*  of  Nnbonaxsar,  is  the  solar  year  of 
365  day  s,  divided  into  12  month*  of  30  days  each,  besides  iivo 
intercalary  days  added  at  the  cud.  The  names,  &c.  of  the 
months  are  as  follows I.  Troth.  2.  Pauphi.  3.  Athyr.  4. 
Chojac,  5.  Tybi.  6.  Mecheir.  7.  Phamcnoth.  8.  Pharmu- 
thi.  9.  Pachon.  10.  Pauni.  II.  Bpipliis.  12.  Mcsori ; beside  the 

fj  fitpai  twayofii  vai. 

The  Ancient  (ircek  Year,  was  lunar;  consisting  of  12  months, 
which  at  first  had  30  days  apiece,  then  alternately  30  and 
29  days,  compared  from  the  first  appearance  of  tire  new  moon; 
with  the  addition  of  an  embolismie  month  of  30  days  every  3d, 
5th.  8th,  1 1th,  14th,  16th,  and  19th  year  of  a cycle  of  19  years; 
in  order  to  keep  the  new  and  full  moons  to  the  same  terms  or 
seasons  of  the  year.  Their  year  commenced  with  that  new 
moon,  the  full  moon  of  which  comes  next  after  the  summer 
solstice.  The  order,  Ac.  of  their  innnlhs  was  thus 

I.  ‘Fjcarofifiaimv,  containing  29  days.  2.  M a raytirvuev,  30. 
3.  Buqi'pu/Mwv,  29.  4.  MaifutKrtjptmy,  30.  5.  29.  6. 

I1o«i6wv,  30.  7.  rapnfXiter,  29.  8.  AiOifirpwr,  30.  9. 

Atwv,  30.  10.  Mm’vpwr,  30.  II.  ttaftyqXury,  29.  12.  Zcipo^o- 

fNvv,  30. 

The  Ancient  Jewish  Year,  is  r lunar  year,  consisting  com- 
monly of  11  months,  which  alternately  contain  30  and  29  days. 
It  wax  made  to  agree  with  tho  solar  year,  cither  by  the  adding 
of  II,  and  sometimes  12  days,  at  the  end  of  the  year,  or  by  an 
cmbolislic  month.  The  names  and  quantities  of  the  months 
stand  thus:— 1.  Nisan.  or  Abib,  30  days.  2.  Jiar,  or  Zius,  29. 
3 Siban,  or  Siwan,  30.  4.  Thammua,  or  Tammuz,  29.  S.  Ab, 
90.  6.  Elul,  29.  7.  Tisri,  or  Ethanim,  30.  8.  Marchcsvan,  or 
Bull,  29.  9.  C’tslcu,3n.  10.  Tebeth,  29.  11.  Babat,  or  Sche- 

beth.  ill.  12.  Adar,  in  the  embolismic  year,  30.  Adar,  in  the 
common  y ear,  was  but  29.  Note,  in  the  defective  y ear,  Cislea 
was  only  29  days;  and  in  the  redundant  year,  Marchesvan 
was  30. 

The  Persian  Year,  is  a solar  year  of  about  365  days,  consist- 
ing of  12  months  of  30  day  s each,  with  five  intercalary  days 
added  at  the  end. 

The  Arabic,  Mahometan,  and  Turkish  YEAR,  called  also  the 
year  of  the  Hegira,  is  a lunar  year,  equal  to  354  days,  8 hours, 
■ nd  48  minutes,  and  consists  of  12  months,  which  oontain  alter- 
nately 30  and  29  days. 

The  Hindoo  Year*  differs  from  nil  these,  and  is  indeed  dif- 
ferent in  different  provinces  of  India.  Tlic  best  account  that 
we  have  of  it  is  by  Mr.  Cavendish,  in  the  Philosophical  Trans* 
actions  of  the  Royal  Society  for  the  year  1792. 

Year  and  Day,  is  a time  that  determines  a right  in  many 
cases;  and  in  some  works  an  usurpation,  and  in  others  a pre- 
scription; as  in  case  of  an  estrav,  if  the  owner,  proclamation 
being  made,  challenges  it  not  within  the  time,  it  is  forfeited.  Bo 
is  the  year  and  dn>  given  in  rase  of  appeal ; in  case  of  descent 
after  entry  or  claim,  if  no  claim  upon  h fine  or  writ  of  right  at 
the  common  law ; so  of  a villain  remaining  in  ancient  demesne ; 
of  a man  sore  bruised  or  wounded  ; of  protections  ; essoins  in 
respect  of  the  king’s  service;  of  a wreck;  aod  divers  other 
cases- 

YEARDAY  and  Waste,  is  a part  of  the  king's  prerogative, 
whereby  he  challenges  the  profits  of  their  lands  and  tenements 
for  a year  and  a day,  that  arc  attainted  of petty  treason  or  felony, 
whoever  is  lord  of  the  manor  where  the  lands  or  tenements 
belong  ; and  not  only  so,  hot  in  the  end  may  waste  the  tene- 
ments, destroy  the  houses,  root  up  the  woods,  gardens,  and 
pasture,  ami  ploogh  up  the  meadows,  except  the  lord  of  the  foe 
agrees  with  him  for  redemption  of  such  waste,  afterward  restor- 
ing it  to  the  lord  of  the  fee. 
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YEARS,  Ejtate  for.  Tenant  for  term  of  years,  is  where  a 
roan  leu  lands  or  tenements  to  another,  for  a certain  term  of 
years  agreed  upon  between  the  lessor  and  lessee ; and  when 
the  lessee  enters  y force  of  the  lease,  then  he  is  tenant  for  term 
of  years. 

YEAST,  Is  the  barm  or  froth  which  rises  io  beer,  and  other 
m ilt  liquors,  during  a state  of  fermentation.  When  thrown  up 
by  one  quantity  of  malt  or  vinoos  liquid,  it  may  be  presented, 
to  be  put  into  another  at  a future  period,  on  which  it  will  exert 
a similar  fermentative  action.  Yeast  is  likewise  used  in  the 
making  of  bread,  which  without  such  an  addition  would  be 
heavy  and  unwholesome. 

YELLOW,  Naples,  a line  pigment,  so  called  from  the  city 
in  which  it  was  long  prepared, 

YEOMAN,  is  detined  to  be  one  that  has  fee  land  of  40s.  a 
year  ; who  was  thereby  heretofore  qualified  to  serve  on  juries, 
and  cau  yet  vote  for  knights  of  the  shire,  and  do  any  other  act 
where  the  law  requires  one  that  is  probus  et  legalu  homo. 

Y fc.uu.AV,  an  inferior  officer  under  the  boatswain,  gunner,  or 
carpenter  of  a ship  of  war,  and  usually  charged  with  the  stow- 
age, account,  and  distribution  of  their  respective  stores. 

Y ROM  an  of  the  Guard,  one  belonging  to  a sort  of  foot  guards, 
who  attend  at  the  palace.  The  yeomen  were  uniformly  required 
to  he  six  feet  high.  They  are  in  number  100  on  constant  duty, 
and  70  oil  duty.  The  one  half  carry  arquebuses,  and  the  other 
pertuisans.  Their  attendance  is  confined  to  the  sovereign’s 
person,  both  at  home  and  abroad.  They  are  clad  after  the 
manner  of  king  Henry  VIII. 


YOKE,  in  Apiculture,  a frame  of  wood  fitted  over  the  necks 
of  oxen,  whereby  they  are  coupled  together,  and  ha/nes*' 
the  plough. 

Yore,  a small  board  w hich  crosses  the  upper  end  of  a boat 
rudder  at  right  angles.  and  having  two  lines  extending  from 
its  opposite  extremities  to  the  stern-sheets  of  the  boat,  whereby 
she  is  steered  as  with  a tiller. 

YOLK,  is  an  animal  soap,  the  natural  defence  of  the  wool  of 
sheep.  In  washing  sheep,  the  use  of  water  containing  the  car- 
bonate of  lime  should  be  avoided  ; for  this  substance  decom- 
poses the  yolk  of  the  wool,  and  wool  often  washed  in  calcare- 
ous water  becomes  rough  and  more  brittle.  The  finest  wool, 
such  as  that  of  the  Spanish  and  Saxon  sheep,  is  most  abundant 
in  yolk.  M.  Vanquclin  has  analysed  several  different  species 
of  yolk,  and  has  found  the  principal  part  of  ail  of  them  a soap, 
with  a basis  of  potassa  (i.  e.  a compound  of  oily  matter  and 
potassa,)  with  a little  oily  matter  in  excess. 

Yolk  is  also  the  yellow  substance  found  in  the  middle  of 
an  egg,  by  which  the  chicken  is  supported  before  its  exclusion 
from  the  shell;  and  even  afterwards,  a portion  being  received 
into  its  belly,  it  is  itj  only  source  of  nourishment  for  a consi- 
derable time. 

YOUNKER,  a general  name  for  a stripling  in  the  service. 

YTTRIA.  This  is  anew  earth,  discovered  in  I7t>4.  by  Prof. 
Gadolin,  in  a stone  from  Yltcrby  in  Sweden.  Yttriais  per- 
fectly  white  when  not  contaminated  with  oxide  of  maganese, 
from  which  it  is  not  easily  freed.  Its  specific  gravity  is  4842. 

] It  has  neither  taste  nor  smell. 
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the  tweaty-foorth  and  last  letter  of  our  alphabet.  In  ab- 
breviations this  letter  formerly  stood  as  a mark  for  several  sorts 
of  weights  ; sometimes  it  signified  an  ounce  and  a half,  and 
very  frequently  it  stood  for  half  an  ounce  ; sometimes  for  the 
eighth  part  of  an  onnee,  or  a dram  troy  weight ; and  has  in  ear- 
lier times  been  used  to  express  the  third  part  of  an  ounce,  or 
wight  scruples.  Z Z were  used  by  some  of  the  ancient  physi- 
cians to  express  myrrh,  and  at  present  they  are  often  used  to 
signify  sinxiber  or  ginger. 

ZAPPRE.  is  the  oxyde  of  cobalt,  employed  fur  painting  pot- 
tery-ware and  cobalt  of  blue  colour. 

ZEA  Mai 21%  or  Indian  Com,  in  Botany,  a genus  of  the  unv- 
oooeia  triandria  olass  and  order.  Natural  order  of  gramma  or 
grasses.  Essential  character:  males  in  distinct  spikes;  calyx, 
ginme  two-flowered,  awnless:  corolla,  glume  two  flowed:  awn- 
less  ; female,  calyx  glume  one-flowered,  two-valved;  corolla, 
glume  four-valved  ; style  one,  filiform  pendulous  ; seeds  soli- 
tary. immersed  in  an  oblong  receptacle.  There  is  but  one  spe- 
cies. i i-  Z.  mays,  Indian  corn,  or  maize  and  several  varieties. 
See  Maize  or  Maise. 

ZENITH,  an  Arabic  word,  used  in  astronomy  to  denote  the 
vertical  point  of  ihc  heavens,  or  that  point  directly  over  our 
heads.  The  zenith  is  called  the  pole  of  the  hotison,  being  1NI° 
distant  from  every  point  of  that  circle. 

Zenith  Distance,  tho  are  intercepted  between  any  celestial 
object  and  the  zenith,  being  the  same  as  the  co  altitude  of  an 
object. 

ZEOLITE.  This  stone  was  first  described  by  Cronstedt  in 
the  Stockholm  Transactions  for  1760.  It  is  sometimes  found 
amorphous  and  crystallized.  The  primitive  form  of  its  crystal 
is  a rectangular  prism,  whose  bases  are  squares.  The  most 
common  variety  is  a long  four-sided  prism  terminated  by  low 
four. sided  pyramids. 

ZERO.  The  commencement  of  a scale  of  the  thermometer 
marked  0.  In  Fahrenheit’s  thermometer,  zero  is  32°  below 
freezing  point.  In  Reaumur’s  thermometer,  and  in  the  centi- 
grade thermometer,  zero  coincides  with  the  freezing  point  of 
water. 


Z I N 

ZETETIC  Method,  an  old  term  fur  what  we  now  call  analytic 
method. 

ZIMOME.  If  the  glalenof  wheat  be  treatod  with  alcohol, it 
is  reduced  by  the  loss  of  water  and  ghadine  to  one-third  of  its 
bulk,  which  consists  of  cimoiue.  Zimome  is  a shapeless  mass, 
rough,  and  destitute  of  cohesion.  It  is  heavier  than  water.  It 
is  soluble  io  vinegar  and  the  mineral  acids,  at  a boiling  tem- 
perature. Zimome  is  found  in  various  vegetables. 

ZINC,  in  Chemistry  and  Mineralogy,  a metal  unknown  to 
the  ancients,  though  they  were  acquainted  with  calamine,  one 
of  its  ores,  and  the  effect  which  this  had  ill  converting  copper 
into  brass.  Zinc  has  usually  been  ranked  among  those  metals 
which,  from  their  imperfect  ductility  and  malleability,  were 
long  denominated  semi- metals.  It  was  known,  that  by  uniform 
pressure  zinc  might  be  extended  into  thin  plates,  and,  more 
lately,  it  has  been  discovered,  that,  at  a certain  temperature,  it 
has  so  much  malleability  and  ductility  that  it  can  be  lamellalcd 
and  drawn  into  wire. 

Zinc  is  of  a white  colour  with  a shade  of  blue ; in  a fresh  frac- 
ture it  is  possessed  of  considerable  lustre.  It  is  hard,  and  not 
easily  cut  with  a knife.  The  specific  gravity  is  nearly  7*2.  The 
ores  of  zinc  are  calamine  and  blende.  Calamine  is  an  oxide, 
frcqncotly  with  a portion  of  carbonic  acid : blende  is  a snlpbu- 
ret,  containing  also  some  iron  and  other  extraneous  matters. 
Zinc  is  melted  by  a moderate  heat,  and  the  fused  mass,  on  cool- 
ing, furms  regular  crystals.  Though  scarcely  altered  by  expo- 
sure to  the  air  at  a low  temperature,  yet  it  is  rapidly  oxydized 
by  one  amounting  to  ignition.  When  kept  in  a degree  of  heat 
barely  sufficient  for  its  fusion,  zinc  becomes  covered  with  a grey 
oxide.  But  when  thrown  into  a crucible  or  deep  earthen  pot, 
heated  to  whiteness,  it  suddenly  inflames,  burns  with  a beauti- 
ful while  flame,  and  a white  and  light  oxide  sublimes,  haviug 
considerable  resemblance  to  carded  wool.  It  is  brittle,  qnd  has 
not  been  applied  to  any  use.  Zinc  may  be  combined  with  mer- 
curj,  either  by  triturating  the  metal  together,  or  dropping  mer- 
cury iuto  melted  sloe.  This  amalgam  is  used  to  rub  on  elec- 
trical machines,  in  order  to  excite  electricity.  Zinc  combines 
readily  with  copper,  and  forms  one  of  the  most  useful  of  all  itm 
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metallic  alloys.  The  mein!*  are  usually  combined  together  by 
stratifying  plates  of  copper,  and  Dative  oxide  of  zinc  combined 
with  carbonic  acid,  called  calamine,  and  appl)ing  heat.  When 
the  zinc  dues  not  exceed  a fourth  pail  of  the  copper,  the 
alloy  is  know  n by  the  name  of  brass.  It  is  of  a beautiful  yel- 
low colour,  more  fusible  than  copper,  and  not  so  apt  to  tnrnish. 
It  is  malleable,  and  so  ductile  that  it  uiay  be  drawn  out  into 
wire.  Its  density  is  greater  than  the  mean.  It  ought  to  be  by 
calculation  7*4),  but  it  actually  *s  8*4  nearly,  so  that  its  density 
is  increased  by  about  onc-lcnth.  When  the  alloy  contains 
three  parts  of  zinc  and  four  of  copper,  it  assumes  a colour 
nearly  the  same  with  gold,  but  it  is  not  so  malleable  as  brass. 
It  is  then  called  pinchbeck,  prince's  metal,  or  Prince  Rupert's 
metal.  Brass  was  known  and  very  much  valued  by  ibe  ancients. 
They  used  an  ore  of  zinc  to  form  it,  which  they  called  cadmia. 
To  bra  a they  gave  the  name  of  orichalcum.  Tneir  as  was  cop- 
per, or  rather  bronze. 

ZIRCON,  in  Mineralogy,  the  name  of  a genus  containing  two 
species,  viz,  hyacinth  and  zircon.  It  is  found  commonly  in 
roundish  angular  pieces,  which  have  almost  always  rounded 
angles  and  edges.  Specific  gravity  about  4*6-  The  constitu- 
ent parts  are,  according  to  Klaproth, 


Zircnnia,  (190 

Silica 26*5 

Oxide  of  iron, 0*5 

Loss, 4*0 


100*0 

ZIRCON!  A,  was  first  discovered  in  the  jargon  of  Ceylon,  by 
Klaproth,  in  1780,  and  it  has  since  been  found  in  the  jacinth. 
Zircon  is  a fine  white  powder,  without  taste  or  smell,  but  some- 
times  harsh  to  the  touch.  It  is  insoluble  in  water;  yet  if  slowly 
dried.it  coalesces  rata  a semi-transparent  yellowish  mass,  like 
gum-arabic,  which  retains  one-third  its  wright  of  water.  It 
unites  with  all  adds.  It  is  insoluble  iu  pure  alkalies  • hut  the 
alkaline  carbonates  dissolve  it.  Heated  wilb  the  blow-pipe, 
it  does  not  melt,  but  emits  a yellowish  phosphoric  light.  There 
is  the  same  evidence  fur  believing  that  zirconia  is  a compound 
of  a metal  and  oxygen,  as  that  afforded  by  the  action  of  potas- 
sium on  (he  other  earths. 

ZIZANIA,  a genus  of  plants  of  the  class  momreia.  order 
hexundria.  and  in  the  natural  system  arranged  under  the  fourth 
order  gmmiiin. 

ZODIAC,  in  Astronomy,  an  imaginary  ring  nr  broad  circle 
in  the  heavens,  in  form  of  a belt  or  girdle,  within  which  the 
planets  all  make  their  excursions.  In  the  very  middle  of  it 
runs  the  ecliptic,  or  path  of  the  sun  in  Ids  annual  course  ; and 
its  breadth,  comprehending  the  deviations  or  latitudes  of  the 
earlier  know  n planets,  is  by  some  authors  accounted  10.  some  18. 
and  others  20  degrees.  The  zodiac  rutting  the  equator  obliquely, 
makes  with  it  the  same  angle  as  the  ecliptic,  which  is  its  mid- 
dle line,  which  angle,  continually  varying,  is  now  nearly  equal 
to  23°  2 b' ; which  is  called  the  obliquity  of  the  ecliptic,  and 
constantly  varies  between  certain  limits  which  it  can  never 
exceed. 

The  zodiac  is  divided  into  1*2  equal  parts  of  30  degrees  each, 
called  the  signs  of  the  zodiac,  being  so  named  from  the  con- 
stellations which  anciently  occupied  them.  But  the  stars  hav- 
ing a motion  from  west  to  east,  those  constellations  do  not  now 
correspond  to  thrir  proper  signs  ; from  whenco  arises  what  is 
called  the  precession  of  the  equinoxes.  And  therefore  when  a 
•tar  is  said  to  be  in  such  a sign  of  the  zodiac,  it  is  not  to  be 
understood  of  that  constellation,  but  only  of  that  dodecatcmory 
or  12th  part  of  it. 

It  is  a curious  fact,  that  the  solar  division  of  the  Indian  zodiac  is 
the  same  in  substance  with  that  of  the  Greeks,  and  yet  that  it  has 
not  been  burrowed  either  from  the  Greeks  or  the  Arabians.  The 
identity,  or  at  least  striking  similarity,  of  the  division  is  univer- 
sally know  n ; and  Montucla  has  endeavoured  to  prove  that  the 
llramins  received  it  from  the  Arabs.  His  opinion  has  been 
very  generally  admitted  ; Lut  in  the  second  volume  of  the  Asia- 
tic Researches,  Sir  William  Jones  asserts  that  neither  of  these 
nations  borrowed  that  division  from  the  other  ; that  it  has  been 
known  among  the  Hindoos  from  time  immemorial  ; and  that  it 
was  probably  invented  by  the  first  progenitors  of  that  rare, 
whom  be  considers  as  the  most  ancient  of  oiankiud,  before  their 


dispersion.  The  Greek  zodiac  originally  contained  only  eleven 
signs;  the  Scorpion  in  their  zodiac  occupying  the  place  of  two. 

The  Zodiacs  of  Esnesh  and  Dendera. — These  monuments 
represent  the  actual  state  of  the  heavens  at  the  solstice  period, 
i.  e.  the  year  2782  a.  c.,  or  the  y ear  1322  a.  c.,  or  the  year  138  a.  c. 
the  solstice  period  being  1460  years. 

Received  chronology  assigns  a period  of  6824  years  from 
the  Creation  to  1820  of  the  Christian  acra.  The  Samaritan  text 
of  the  scriptures  makes  the  world  to  have  beco  created  6066; 
the  Septuagint  7210  years  ; and  it  is  7608  years  since  the  crea- 
tion, according  to  the  testimony  of  Josephus.  The  mcao  of  alt 
these  dates  will  be  GG61  years,  and  which  is  perhaps  not-far 
from  truth.  If  wc  adopt  the  chronology  of  the  LXX.  the  period 
of  7210,  from  the  creation  to  the  year  1820  of  our  sera,  may  be 
divided  thus: — 2262  years  from  tho  creation  to  the  deluge,  and 
3128  years  from  the  deluge  to  tbe  birth  of  our  Saviour.  Wilb 
this  system  of  chronology  we  shall  be  able  to  explain  consist- 
ently the  age  of  these  zodiacs. 

In  the  year  4189  of  the  Julian  period,  Cambyses  conquered 
Egy  pt;  at  the  end  of  39 years  the  people  revolted  ; in  two  years 
after  they  were  compelled  to  submit  again  to  their  tyrants. 
Under  tbe  reign  of  Artnxrrxes.  about  21  years  after  their  first 
emancipation,  they  again  took  arms,  and  drove  tbe  Persians 
back  into  Asia ; in  five  years  after,  they  were  compelled  to 
receive  the  law  from  a Persian  satrap;  but  after  an  interval  of 
80  years  they  revolted  a third  time,  and  resisted  their  invaders 
for  26  years  ; at  length  they  yielded ; and  in  the  eighteenth  year 
following,  Egypt  submitted  to  tbe  arms  of  Alexander.  During 
these  wars  the  sciences  ceased  to  flourish  ; priests  and  learned 
men  wore  sacrificed  by  Cambyses;  the  temples  of  the  gods  were 
defaced,  their  images  mutilated ; and  if  in  the  most  splendid 
eras  of  her  prosperity  the  priests  of  Egypt  never  imparted  their 
knowledge  to  the  public,  there  is  little  ground  to  suppose  that 
the  remnant  who  guarded  its  last  faint  embers  would  be  willing 
the  conquering  Greeks  should  light  the  torch  of  science  io  the 
dying  flame.  But  when,  where,  and  by  whom  the  severer 
sciences  of  geometry  and  astronomy,  as  transmitted  by  the 
Egyptians  to  the  Greeks,  w ere  constructed,  is  not  easy  to  decide. 
At  some  remote  period  there  were  mathematicians  and  astro- 
nomers who  knew  the  sun  to  be  the  centre  of  the  planetary 
system,  and  that  the  earth,  itself  a planet,  revolves  round  the 
central  fire;  who  described  the  orbits,  and  calculated  the  returns 
of  co  nets;  who  indicated  the  number  of  solar  years  contained 
in  the  gieat  circle,  by  multiplying  a period  of  180  years  by 
another  period  of  144  years  j who  reckoned  the  sun's  distance 
from  the  earth  by  a measurement  equal  to  800,000,000  Olympic 
stadia,  and  who  must  therefore  have  taken  the  parallax  of  that 
luminary  by  a method  little  inferior  to  that  now  in  use,  and 
cetlainly  much  more  correct  than  that  adopted  by  Hipparchus; 
who  fixed  the  moon's  distance  from  the  primary  planet  at  69 
semidiaraeters  of  the  earth;  who  had  measured  the  circum- 
ference of  our  globe  with  so  much  exactness,  that  their  calcula- 
tions only  differed  by  a few  feet  fiom  that  made  by  our  modern 
geometricians;  who  held  that  the  Moon  and  the  other  planets 
were  worlds  like  our  own,  and  that  the  Moon  was  diversified 
by  valleys,  mountains,  and  seas;  who  asserted  that  there  was 
vet  a planet  which  revolved  round  the  Sun,  beyond  the  orbit  of 
Saturn  ; who  reckoned  the  planets  to  be  10  in  number ; and  who 
calculated  the  length  of  the  tropical  year  within  three  minutes 
of  the  true  lime.— (See  Sir  If.  Drummond's  Essay  on  tAe  Science 
of  l he  Egyptians  and  Chaldeans. 

Before  the  deluge,  men  lived  usually  800  or  900  years.  In 
so  many  years  every  individual  had  time  to  make  great  progress 
in  knowledge  ; he  could  devote  whole  centuries  to  any  one  pur- 
suit : during  as  many  centuries  he  could  verify  his  experiments ; 
and  if  a large  proportion  of  society  was  then  raised  above  the  pres- 
sure of  ariosi  want,  the  arts  and  sciences  of  the  descendants 
of  Noah  were  in  all  probability  as  well  known  in  tbe  2262  years 
that  elapsed  between  the  creation  and  the  deluge,  as  in  a few 
centuries  they  have  reached  so  much  excellence  in  modern 
times. 

Indeed,  the  Jews,  Syrians,  and  Arabians,  have  numerous 
traditions  of  the  astronomical  knowledge  of  Adam,  Seth.  Enoch, 
and  Ham.  Seth  lived  912  years,  and  to  him  the  Hebrews 
ascribe  the  invention  of  astronomy.  He  is  the  Egyptian 
Tholh.  During  720  years  he  could  observe  the  stats,  which,  -a 
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this  period,  would  have  moved  forwards  10°,  or  J of  a sign. 
Tbe  descendants  of  Noah  advanced  in  different  directions  from 
a common  centre;  hcncc  we  find  all  the  Oriental  nations  in 
possession  of  a zodiac  with  12  signs,  with  tbe  exception  of  the 
Chaldeans,  who  were  followed  in  this  by  the  Alexandrian 
Greeks,  who  counted  only  II,  allotting  GO®  to  Scorpios,  and  not 
admitting  Libra,  ooe  common  model  must  have  served  all  these 
people  and  nations,  for  the  emblems  are  all  alike,  and  a single 
glance  at  the  plate  will  set  thij  matter  at  rest  Moreover,  tbe 
Japetus  of  the  Greeks,  father  of  Alius,  who  is  said  to  have 
invented  the  armillary  sphere,  is  none  other  than  the  Hebrew 
scripture  Japbct ; and  thus  the  testimony  of  the  Greeks  proves, 
that  the  immediate  descendants  of  Noah  were  versant  in  astro- 
nomy. in  which  it  is  clear  they  must  have  been  instructed  by 
the  patriarch  and  bis  sons. 

Though  tbe  Chaldeans  always  divided  their  zodiac  into 
II  signs,  the  Scorpion  perhaps  occupying  two  signs,  as  is 
alluded  to  by  Ovid,  lib.  li.  v.  li/7,  Me  lam. 

“ Seorpios  - ■ ■ — ■ 

Porrigit  in  spatium  signorum  membra  duorum 

lint  the  Egyptians  parcelled  it  into  12  signs,  overwhicb  12  gods 
presided.  **  &ggptii"  inquit  Servius,  “ duodreim  esse  asst  runt 
signa : Chuldcri  zero  undectm  ; nam  Scornium  rl  Libram  unkdj 
sigvum  nceipiunt ; Chela  Scorpxi  Ltbram  faciunl." 

Yet,  though  wo  ascribe  the  division  of  the  stars  into  constel- 
lations to  the  antediluvians,  and  assign  to  them  the  invention 
of  the  zodiac,  it  docs  not  follow  that  the  postdiluvian  emblems 
and  signs  were  identically  the  same  as  those  which  had 
obtained  before  the  deluge.  Amidst  these  changes,  the  Egyp- 
tians, the  descendants  of  Ham  or  Cham,  having  adopted  the 
worship  of  the  host  of  heaven,  would  naturally  choose  such 
names  and  symbols  as  suited  their  purposes  and  situation  ; and 
while  they  retained  the  ancient  divisions  of  the  zodiac,  they 
probably  altered  some  of  the  emblems  by  which  it  was  repre- 
sented. 

Every  thing  in  the  zodiac  of  Dendern  seems  to  prove  that  it 
owed  its  existence  to  the  natives  of  the  soil,  and  could  not  have 
been  constructed  in  the  age  of  Adrian  and  Antoninus  Pius. 
The  emblems  and  figures  are  all  Egyptian.  There  is  nothing 
Greek  in  thedesigos.  All  is  Egyptian— astronomy, mythology, 
symbols,  taste,  style,  manner. 

The  sun's  place  in  the  oblong  zodiac  of  Dendera  is  indicated 
at  the  division  of  the  two  scaraba*,  or  beetles.  The  small 
soarabxus  is  next  to  Gemini,  and  the  larger  scarabaeus  next  to 
Leo.  Tbe  former  represents  the  ascending  part  of  the  sign 
Cancer,  the  latter  the  descending  part  of  the  same  sign.  The 
relative  proportions  of  these  beetles  is  as  17  to  13,  or  perhaps 
as  16  to  14.  We  consequently  fix  the  date  of  this  zodiac  at 
the  time  when  the  solstitial  colure  corresponded  with  the  14th 
degree  of  the  dodccatcinorion  of  Cancer,  according  to  the  real 
zodiac.  This  nearly  corresponds  to  tbe  first  year  of  the  solstice 
period  of  which  the  Thoth,  or  beginning,  may  be  fixed  for  the 
year  1322  a.  c.  It  is  now  2160  years  since  the  sun  at  the  sum- 
mer solstice  quilted  the  dodecatcmorion  of  Cancer,  according 
to  the  preee*»ion  of  the  equinoxes.  And  if  to  these  2160  years 
we  add  the  16°  of  & descending,  wc  shall  give  an  existence  of 
3312  years,  at  least,  to  the  oblong  zodiac  of  Dendera.  The 
book  of  Job  has  a higher  antiquity  than  this,  if,  as  is  generally 
supposed,  it  was  written  1700  years  before  our  icra.  Leo, 
however,  was  once  a solstitial  sign;  Taurus,  then,  opened  the 
year.  This  was  2300  years  a.  c.  The  lion  Hercules  then  sprung 
from  Typhon.  How  did  it  travel  from  Egypt  to  Argolis! 
Thus: — the  Nemean  games  were  celebrated  at  the  season  when 
the  sun  in  his  annoal  course  is  in  the  sign  of  Leo.  The  Her - 
eul,  (universal  heat)  tbe  suo,  took  possession  of  the  sign  Leo, 
at  the  period  of  this  annual  festival.  And  why  might  not  an 
Egyptian  colony  have  settled  at  Argolis  four  or  five  centuries 
after  the  deluge  ? There  is  no  difficulty  in  giving  an  affirmative 
answer,  if  the  chronology  of  the  LXX.  be  adopted.  Tbe  Persian 
symbol  of  a bee  entering  the  mouth  of  a lion,  commonly 
known  as  tbe  Mithraic  lion,  represents  the  sun  entering  Leo ; 
and  this  symbol  may  he  referred  to  the  period  when  the  sun  at 
the  sommer  solstice  was  in  the  first  degree  of  Leo. 

The  Egyptians  began  their  sacred  year  with  the  heliacal 
rising  of  Sirius,  Siris,  or  Sotbis,  tbe  star  of  Isis.  The  dog-star 
lift. 


is  near  Cancer,  with  which  in  Egypt  it  rises  cosmicnlly : the 
Roman  year  commenced  with  Aquarius;  that  of  the  Egyptians 
with  Cancer.  But  I here  observe,  that  Soth.  a name  of  the  dor- 
slar,  was  also  the  name  of  an  Egyptian  divinity  named  Thoth, 
who  also  presided  over  this  star;  aud  Thoth  seenvs  to  be  the 
same  with  die  Seth  of  scripture. 

Oriental  scholars  interpret  Seth  Thoth t Shoth,  This!,  by  pot 
suit.  ponere  ; aud  assert,  that  Seth,  Soth,  and  Thoth,  were  only 
different  names  for  the  patriarch  whom  the  Hebrews,  Syrians, 
and  Arabians,  consider  as  the  institutor  of  the  sciences.  Who 
has  not  heard  of  the  two  columns  of  stone  and  brick,  erected  by 
the  descendants  of  Seth,  and  which  Josephus  pretends  to  have 
existed  still  in  the  land  of  SiriAd  in  his  time  ! Manctho,  who 
nourished  300  years  before  Josephus,  says,  he  took  his  history 
from  the  columns  placed  in  the  Siriadi  land,  which  had  been 
inscribed  in  the  sacred  dialect,  anil  in  hicrogly  phical  characters, 
by  Thoth,  the  first  Ilermes,  before  the  deluge  ! And  the  Ara- 
bians have  a tradition,  that  Hermes,  or  Thoth,  iuvented  his 
books,  or  rather  tables  of  brass  or  stone,  in  one  of  the  pyramids, 
before  the  deluge.  SirW.  Drummond  thinks  Xubiavns  Si  rind ; 
because  the  Nile,  above  Syene,  was  called  SVn’,  or  Siris.  Per- 
haps the  name  of  Seth,  which  the  Egyptians  corrupted  into 
Thoth,  which  signifies  the  basis,  and  which,  as  a proper  name, 
might  indicate  him  who  first  established  the  civil  year,  was 
given  to  the  patriarch  who  bore  it,  because  he  was  the  founder 
of  the  second  race  that  sprang  from  Adam,  and  in  the  persons 
of  Noah  and  his  family  were  to  rcpcople  the  world. 

ZODIACAL  Light,  a brightness  sometimes  observed  in  tho 
zodiac,  resembling  that  of  the  galaxy  or  milky  way.  It  appears 
at  certain  seasons,  viz.  towards  the  end  of  winter,  and  in  spring 
after  sun-set,  or  before  his  rising  in  autumn,  and  beginning  of 
winter,  resembling  the  form  of  a pyramid,  lying  lengthways  with 
its  axis  along  the  zodiac,  its  base  being  placed  obliquely  with 
respect  to  the  horizou. 

The  zodiacal  light,  according  to  Mairan,  is  the  solar  atmo- 
sphere, a rare  and  subtile  fluid,  either  luminous  by  itself,  or 
made  so  by  the  rays  oi  the  sun  surrounding  its  globe,  hut  in  a 
greater  quantity,  and  more  extensively,  about  his  equator,  than 
any  other  part.  Mairan  says,  it  may  be  proved  from  many 
observations,  that  the  sun's  atmosphere  sometimes  reaches  as 
far  as  the  earth's  orbit,  and  there  meeting  with  our  atmosphere 
produces  the  appearance  of  an  aurora  borealis. 

The  length  of  the  zodiacal  light  varies  sometimes  in  reality, 
and  sometimes  in  appearance  only,  from  various  causes. 

Cassini  often  mentions  the  great  resemblance  between  the 
zodiacal  light  and  the  tails  of  comets.  The  same  observation 
has  been  made  by  Falio;  and  Euler  endeavoured  to  prove  that 
they  were  owing  to  similar  causes.  See  “ Dccouvcrle  dc  la  Lu- 
micre  Celeste  que  paroit  dans  le  Zodiaque,"  art.  41.  Lcttrc  a 
M.  Cassini,  printed  at  Amsterdam  in  1666.  Euler,  in  Mem.  dc 
I’Acad.  de.  Berlin,  tom  2.  This  light  seems  to  have  nu  other 
motion  than  that  of  tbe  sun  itself ; and  its  extent  from  the  son 
to  its  point  is  seldom  less  than  60  or  60  degrees  in  length,  and 
more  than  20  degrees  in  breadth;  bat  it  has  been  known  to 
extend  to  100  or  103°,  and  from  6®  to  9U  broad. 

It  is  now  generally  acknowledged,  that  the  electric  fluid  is 
the  cause  of  tbe  aurora  borealis,  ascribed  by  Maiiau  to  the 
solar  atmosphere,  which  produces  the  zodiacal  light, and  which 
is  thrown  off  chiefly,  and  to  the  greatest  distance,  from  the  equa- 
torial parts  of  the  sun,  by  means  of  the  rotation  on  his  axis,  and 
extending  visibly  as  far  as  the  orbit  of  the  earth,  w here  it  falls 
into  the  upper  regions  of  our  atmosphere,  and  is  collected  chiefly 
towards  the  polar  parts  of  the  caith  in  consequence  of  the 
diurnal  revolution,  where  it  forms  the  auiora  borealis.  And 
hence  it  has  been  suggested  as  a probable  conjecture,  that  the 
sun  may  he  the  fountain  of  the  electrical  fluid,  and  that  tbe 
zodiacal  light,  and  the  tails  of  comets,  as  well  as  the  aurora 
borealis,  the  lightning,  and  artificial  electricity,  arc  its  various 
and  not  very  dissimilar  modifications.  Sec  Biot  D'Astrouomic 
Phisiquc,  art.  254 ; and  Gregory’s  Translation  of  Haiiy’s  Philo- 
sophy, vol,  ii.  art.  626. 

I ZONE,  in  Geography  and  Astronomy,  a division  of  the  earth's 
surface,  by  means  of  parallel  circles,  chiefly  with  respect  to  the 
degree  of  heat  in  the  different  parts  of  that  surface.  Tbo 
ancient  astronomers  used  the  term  zone  to  explain  the  differ- 
ent appearances  of  the  sun  and  other  heavenly  bodies,  with  tho 
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length  of  the  days  and  nights;  and  the  geographers,  a*  they 
used  ihc  climates,  to  mark  the  situation  of  places ; using  the 
term  climate,  when  they  were  able  to  be  more  exact,  and  the 
term  rone  when  less  so.  Tho  zones  were  commonly  accounted 
five  in  number;  one  a broad  belt  round  the  middle  of  the  earth, 
having  the  equator  in  the  very  middle  of  it,  and  bounded 
towards  the  north  and  south  by  parallel  circles  passing  through 
the  tropic  of  Cancer  and  Capricorn.  This  they  called  the 
torrid  zone,  which  they  supposed  not  habitable  on  account  of 
its  extreme  beat.  Though  sometimes  they  divided  this  into 
two  equal  torrid  zones  by  the  equator,  one  to  the  north,  and 
the  other  to  the  south  ; and  then  the  whole  number  of  zones 
was  accounted  six.  Next  from  the  tropic  of  Cancer  and  Capri- 
corn, to  ihe  two  polar  circles,  were  two  other  spaces,  called 
temperate  zones,  as  being  moderately  warm  ; and  these  they 
supposed  to  be  the  only  habitable  parts  of  the  earlh.  Lastly, 
the  two  spaces  beyond  tho  temperate  zones,  about  either  pole, 
bounded  within  the  polar  circles,  ami  having  the  poles  in  the 
the  middle  of  them,  are  the  two  frigid  or  frozen  zones,  and  which 
ibey  supposed  not  habitable  on  account  of  the  extreme  cold 
there.  Hence,  the  breadth  of  tbe  torrid  zone  is  equal  to  twice 
the  greatest  declination  of  the  sun,  or  obliquity  ot  the  ecliptic, 
equal  to  4Gg  6 (f,  or  twice  23°  28*.  Each  frigid  zone  is  also  of 
the  same  breadth,  the  distance  from  the  pole  to  the  |.olar  cir- 
cle being  equal  to  the  same  obliquity,  23°  2aw.  And  the  breadth 
of  each  temperate  zone  is  equal  to  43°  4\  the  complement  of 
twice  the  same  obliquity.  The  difference  of  zones  is  attended 
with  a great  diversity  of  phenomena.  1.  In  the  torrid  zone, 
the  sun  passes  through  the  zenith  of  every  place  in  it  twice  a 
year;  making  as  it  were  two  summers  in  the  year;  and  the 
inhabitants  of  this  zone  are  called  Amphiscians,  because  they 
have  their  noon-day  shadows  projected  different  ways  in  dif- 
ferent times  of  the  year,  northward  at  one  season,  nod  south- 
ward at  the  other.  2.  In  the  temperate  and  frigid  zones  the  sun 
rises  and  sets  every  natural  day  of  24  hours.  Yet  every  where, 
but  under  the  equator,  the  artificial  days  arc  of  unequal  lengths, 
and  the  inequality  is  the  greater  as  the  place  is  farther  from  tbe 
equator.  The  inhabitants  of  the  temperate  zones  arc  called 
Heteroscinns,  because  their  noon-day  shadow  is  cast  the  same 
way  all  the  scar  round,  viz.  those  in  the  north  zone  towards 
the  north  pole,  and  those  in  the  south  zone  towards  the  south 
pole.  3.  Within  the  frigid  zones  tbe  inhabitants  have  their 
artificial  days  and  nights  extended  out  to  a great  length ; the 
sun  sometimes  skirtiug  round  a little  above  the  horizon  for 
many  days  together  ; and  at  another  season  never  rising  above 
the  horizon  at  all,  but  making  continual  night  for  a considera- 
ble space  of  lime.  The  inhabitants  of  these  zones  are  called 
Pcrisciant,  because  sometimes  they  have  their  shadows  going 
quite  round  them  in  tbe  space  of  24  hours. 


CIJANICAL  SCIENCE.  Z U M 

ZOOLOGY,  is  that  part  of  natural  history  which  relates  to 
animals.  Linnaeus  divides  the  whole  animal  kingdom  into 
six  classes,  vie.  Mammalu i,  includes  all  animals  that  suckle 
thrir  young.  .4rer,  or  birds.  Amphibia,  or  amphibious  animals- 
Pisces,  or  lishcs,  lnirctn , or  insects,  i'rrmrs.  or  worms.  Tbe 
first  class.  Mammalia,  is  subdivided  into  seven  orders.  See 
Mammslu. — The  second  class  Acer,  is  subdivided  into  six 
orders.  See  Avu. — The  third  class.  Amphibia,  is  divided  into 
two  ordtrs.  See  Am piii dm. — The  fourth  class,  Pisces,  is  sub- 
divided into  six  orders.  See  Piscts. — The  fifth  class,  Inseeu, 
is  subdivided  into  seven  orders.  See  Insect.— The  sixth 
class.  Vermes,  is  divided  into  five  orders.  See  Vfrmrs. — For 
more  pnrticular  information  concerning  the  several  branches 
and  subjects  of  zoology,  the  reader  may  consult  Die  various 
articles  above  referred  to,  and  be  will  find  most  of  the  genera 
described  in  their  order  in  the  alphabet. 

ZOONATES.  Combinations  of  tho  zoonic  acid  with  the 
salifiable  basis. 

ZOONIC,  is  the  liquid  procured  by  distillation  from  animal  . 
substances,  which  had  been  supposed  to  contain  only  carbo- 
nate of  ammonia  and  an  oil. 

ZOOPHYTA,  in  Natural  History,  an  order  of  the  class 
vermes.  Zoopbyta  are  composite  animals  bolding  a medium 
between  animals  and  vegetables.  Most  of  them  take  root  and 
grow  up  into  stems,  multiply  irig  life  in  tbeir  branches  and  deci- 
duous buds,  and  in  tbe  transformation  of  their  animated  blos- 
soms or  polypes,  which  are  endowed  with  spontaneous  motion. 
Plants  therefore  resemble  zoopbyta,  but  ore  destitute  of  ani- 
mation and  the  power  of  locomotion  ; and  zoophyla  are,  as  it 
were,  plants,  but  furnished  with  sensation  and  ihe  organs  of 
spontaneous  motion.  Of  these  some  are  soft  and  naked,  and 
others  are  covered  with  a hard  shell;  the  former  are  by  some 
naturalists  called  zoophytes,  and  the  latter  are  denominated 
litbophytrs.  The  coral  reefs  that  surround  many  islands,  par- 
ticularly those  in  the  Indian  Archipelago,  and  round  New  Hol- 
land, arc  formed  by  various  tribes  of  these  animals,  particularly 
by  the  Cellepora,  Isis,  Madrepora,  Millepora,  and  Tubipora. 
Tbe  animals  form  these  corals  with  such  rapidity,  that  enor- 
mous masses  of  them  very  speedily  appear  where  there  were 
scarcely  any  marks  of  such  reefs  hefore. 

ZOPIS.SA,  S rival  Pitch,  a mixture  of  pitch  and  tar  scraped 
from  the  bottoms  of  ships  that  have  been  long  at  sea.  This  com- 
position, by  having  been  gradually  penetrated  by  the  salt  of 
the  sea.  becomes  impregnated  with  its  qualities;  and  being 
applied  to  the  body  externally,  is  found  rcsoluDve  and  desic- 
cative. 

ZL'MIC  Acid,  a name  given  to  a peculiar  acid  principle 
lately  obtained  from  rice. 
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, for  Draining,  H.  W.  Rcveley’s  improved 

Quadrant  and  ToL scop  . . 

Saw  Mills  . ..  ..  .. 

Scapcmcnts  . • . • . . 

Sluice 

Steam,  Engine  of  Twelve-Horse  Power  . . 

, Parts  of  do. 

Strength  of  Materials,  W.  Rennie's  Experiments  on 
Telescope. — (See  plate,  Quadrant  and  Telescope,  p.  861.' 
Vinery,  a Double  . . • * 

Watch,  Mechanism  of  a common 
Water  Closet,  Jordan's  improved 
Weaving,  Cloth  Manufacture  . . 

Windmills,  Sec.  . • . • 

Woulfe’s  Chemical  Apparatus  • • 

Wheels,  L.  Gompertz’s  Substitutes  for 
Yam  Mill. — (See  plate,  Watch,  p.  1 030.] 

Zodiacs,  Ancient  . . • . 
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To  such  of  the  Subscribers  as  desire  to  Bind  this  Work  in  two  Volumes,  we  present  suitable  Titles,  and  advise  dial  the  second  Volume 
commence  with  the  letter  L,  sig.  6 Z,  page  545. 
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NEW  WORKS  AND  NEW  EDITIONS 


FUBLI8HEP  BY 

FISHER,  SON,  & CO.,  LONDON  & PARIS. 


Jen  ready. — In  Two  Vols.  8to.  superfine  paper,  price  19*. 

THE  LIFE  AND  REIGN  of  WILLIAM  THE  FOURTH.  By  the  Rev.  G.  N.  Weight,  M.A.  Embellished  with 

18  highly-finished  Plates,  principally  Portraits  of  celebrated  Naval  Commanders,  from  the  Original  Pictures  in  the  Naval  Gallery  of  Greenwich 
Hospital. 


Illustrate!!  JKOorits. 


1. 

FISHER'S  DRAWING-ROOM  SCRAP-BOOK  for 

1939;  containing  36  highly- finished  Engravings,  illustrated  with  Poems 
by  L.  E.  L.  Handsomely  bound,  2 It. 

The  Publishers  of  this  favourite  Annua)  venture  to  hope  that  the 
present  volume  will  be  found  more  than  usually  attractive,  in  all  respects; 
and  they  beg  to  call  attention  to  its  especial  claims  to  public  patronage : — 

Its  site, — Quarto. 

The  number  of  its  Engravings,— 30. 

Its  tvovel  and  unique  style  of  Binding. 

Its  Literary  matter, — Original  Poems  by  L.E.L. 

A few  sets  of  the  series  from  1832  to  183?  may  still  be  had,  together  or 
separately. 

M The  tide  and  get  dag-up  of  this  lady-like  quarto,  are  happily  conceived— and  truly 
a mere  delightful  or  ingenious  persuasive  to  conversation  could  not  be  devised.  In  this 
country,  when  person*  meet  together,  a considerable  time  often  elapses  before  they  get 
into  csavemtlea,  Oils  Tolume  breaks  the  charm  at  once.  One  praises  the  portraits, 
another  admires  the  scenery,  the  cities,  castles,  mountains,  lakes,  and  magnificent 
structures ; a third  Is  captivated  with  tbe  ornamental  vignette  letters;  whilst  others 
are  culling  tbe  flowers  of  L.  X.  L.'s  charming  bouquet  of  poems." 

2. 

Embellished  with  16  Plates,  engraved  on  steel  in  the  beat  manner,  elegantly 
bound  in  Morocco,  price  13s. 

THE  CHRISTIAN  KEEPSAKE  for  1838  ; edited  by 

the  Rev.  \V w Ellis.  This  Annual  it  devoted  to  the  advancement  of 
Religion  at  home,  and  its  extension  abroad;  and  includes  Original  Contri- 
butions from  distinguished  Christian  Writers,  Travellers,  and  Missionaries, 
without  reference  to  sect  or  party.  Prom  Its  commencement,  the  Work  has 
been  favoured  with  the  liberal  support  of  the  members  of  all  religious  deno- 
minations. 

,J  It  is  one  of  tbe  f*w  publications  of  this  claw  which  deserve  a place  in  the  llhnuy, 
for  the  permanent  value  of  Us  contents,  and  the  intrinsic  interest  of  the  embellish- 
Beats.* — EeUctie  Rettett. 

(A  few  copies  of  the  Vola.  for  1536-7,  still  on  hand.) 

3. 

FISHER'S  JUVENILE  SCRAP-BOOK  for  1838.  By 

Aonks  Strickland  and  Bernard  Barton.  Containing  16  Engravings. 
Price  8*. — forming  an  attractive  aud  instructive  volume  for  Family  Presents 
and  School  Prices. 

*'  The  literary  department  of  ibo  volume,  which,  In  a publication  destined  expressly 
for  youthful  readers,  Is,  after  all,  the  most  important  portion  o S tbe  work,  has  been 
prepared  with  the  most  carefkl  attention  to  the  great  object  of  inculcating  the  precept* 
*f  virtue  end  religion,  and  of  excluding  from  the  pages  of  the  Juvenile  Be  rap- Book 
every  thing  likely  to  produce  a bias  to  levity,  affectation,  and  Arise  sentiment.  Tbe 
panics  united  in  conducting  this  Annual  art  so  deeply  Impressed  with  tbe  responsi- 
bility attached  to  those  who  write  for  the  young,  that  with  them  It  ie  a matter  of  con- 
science to  do  every  thing  with  a view  to  tho  mental  Improvement,  as  well  as  to  tbe 
amusement,  of  their  readers.'* 


4. 

FISHER  S ORIENTAL  KEEPSAKE,— 1838. 

Second  Series  of  37  Views  in  Syria,  the  Holy  Land,  Asia  Minor,  Ac.  from 
Original  Drawings  on  the  spot  by  W.  H-  Bartlett.  With  Descriptions  by 
John  Carre,  Esq. : in  English  or  French.  Quarto,  handsomely  bound,  2 la. 

LA  KEEPSAKE  ORIENTALE,- 1838. 

La  Second*  S*rie  de  Trente-sepl  Gravures  de  la  Syrie,  la  Terre- Sainte,  el 
I'Asie  Mincurc,  Illustrces-  Tradult  de  I'Anglais  pur  Alexander  Sosson. 
EU-gimmcnt  rclile,  prix  28  francs. 

6. 

THE  LANDSCAPE  SOUVENIR,— 1838. 

Second  Series  of  45  Views  of  Cities  and  Scenery  in  Italy,  Switxetland. 
and  France  ; from  Drawings  by  Prout  and  Harding ; with  Descriptions,  in 
English  and  French,  by  Th<m.  Roscoe.  Quarto,  handsomely  bd.  21s. 

0. 

FISHER’S  WAVERLEY  FORGET-ME-NOT. 

First  8erie»  of  Scotland  and  Scott  Illuxtrated;  from  Original 
Landscape- Historical  Drawings  by  J.  M*  W.  Turner,  R.  A.,  Ac.,  and  addi- 
tional Illustrations  by  George  CruikshanV  ; with  Descriptions  of  the  Plates 
by  Rev.  G.  N.  Wriqut,  M.  A.  46  Plates.  Quarto,  price  21s. 

7. 

GAGE  D AM1TIE,— 1837-8. 

Tub  Midland  CoirNTtBa"  TorRWT;  uniform  with,  and  forming  the  4th 
and  last  volume  of  M The  Northern  Tourist"  series.  Seventy-three  Views 
of  Castles,  Cities,  Towns,  Scenery,  Ac.  In  the  Counties  of  Derby,  Chester, 
Leicester,  Lincoln,  Nottingham,  and  Rutland.  From  Original  Drawings 
on  the  spot  by  Thomas  Allom.  With  Descriptions  in  English  or  French. 
Quarto,  21s. — This  work  is  uniform  in  slxe,  Ac.  with  " Fisher's  Ireland 
Illustrated/'  u Fisher's  Lancashire  Illustrated/'  41  Fisher's  Devon  and 
Cornwall  Illustrated,''  *'  Fisher's  Westmorland,  Cumberland,  Durham,  and 
Northumberland,  Illustrated/'  " Fisher**  India,  China,  and  the  Shores  of 
the  Red  Sea  Illustrated,"  Ac.  Ac. 

*'  Here  tbe  rn  eater'*  pencil  may  be  traced." — Derby/  Reporter. 

••  To  admirers  of  the  Fine  Arts  this  work  Is  a great  acquisition."—  Lticttfer  Jommal . 
*'  Tht  picturesque  beauty  of  these  Illustrations  cannot  fail  to  command  admiration." 
— ScMimykam  Journal. 

8. 

ILLUSTRATIONS  OF  BUNYAN'S  PILGRIM'S  PRO- 

GRESS.  Fourteen  highly-finished  Engravings,  from  Drnwings  by  Turner, 
Melville,  and  Derby.  With  Descriptions  of  the  1'lates  by  Bernard  Barton, 
and  a Life  of  Bunyan,  by  Josiah  Coxdkr.  Tastefully  bound  and  gilt,  in 
one  handsome  volume,  quarto,  10$. 

41  Strong  as  tbs  word  nysMb  Is,  It  Is  not  too  strong  to  use  in  the  dcarrlptlon  of 
these  Illuitrationt."’ — Literary  Gatetlt. 

**  The  Plates  arc  beautifully  executed,  and  described  by  Bernard  Barton  to  a style 
worthy  of  tbe  original  work.  It  >*  delightful  to  see  aft  enlisted  la  the  service  of  Iras 
religion  and  virtue."— HrtAodiil  Hay. 
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